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This issue has a good number of papers deal-
ing with various issues of importance to the 
primary care physicians, and the rest of the 
medical team.  El-Gamal ., et al., explored 
the Knowledge, Attitude and Perceptions of 
the population towards Vitamin D in  Jeddah, 
Saudi Arabia. It was a cross-sectional study 
of 880 subjects. 373 subjects (42.4%) who 
consumed Vit-D supplements; the majority 
of them were females (70.8%).  There is no 
relationship between Vit-D consumption and 
level of education. The authors concluded 
that the majority of participants possessed 
good knowledge about vitamin D and they 
identified sun exposure as the main source 
of vitamin D. However, there is a lack of con-
sistency between knowledge and attitude 
towards improving vitamin D levels in their 
sera. This indicates the need to improve 
awareness among the Saudi population 
by providing specific guidelines about the 
frequency, duration, optimum season and 
amount of exposure to sunlight required. 
As well as the importance of fortification of 
food.

Jameel et al., did a cross sectional study to 
assess students’ competency of the Faculty 
of Medicine, Makkah region Saudi Arabia in 
interpreting common laboratory investiga-
tions like Complete Blood Counts.  A total 
of 1010 respondents participated in the sur-
vey, representing an overall response rate 
of 70%. Among all the respondents, females 
were 677(67%) while males were 333(33%). 
For most of the indices, more than 70% of 
students responded correctly, while for four 
questions, students’ correct responses were 
not up to the mark. The authors concluded 
that participants’ comprehension of CBC val-
ues and interpretation of the case scenarios 
was adequate. On the other hand, female 
students demonstrated better conceptual 
understanding than male students. We rec-
ommend improving assessment systems to 
help students expand their interpretation 
skills.

Alyazidi et al., evaluated the knowledge 
and attitude of college students in 
Jeddah, Saudi Arabia, towards COVID-
19 precautionary measurements in both 
public and private spaces.  A cross-sectional 
study for an epidemiological investigation 
in compliance to STROBE criteria was 
performed. The authors concluded that 
Middle-aged constitute the majority to the 
Saudi population. Therefore, measuring 
their knowledge is essential to understand 
the virus social course. Findings were 
encouraging in terms of their knowledge 
and attitude. However, a periodic training is 
required based on the previous experience. 
Social media proved to be a main source in 
obtaining information. Almost all institutions 
eventually applied a hybrid model of online/
in person classes. This study also bridge 
the current gap in local research related to 
the acceptability of the COVID-19 vaccine 
among university students.

Jan Bhat. et al.,  did a descriptive cross-
sectional survey was used targeting all 
groups of population in Aseer region for at 
least 6 months, aged 18 years or more and 
agreed to participate in the study. The aim 
was to assess the prevalence of constipation 
and its associated complications in Asser 
region, Saudi Arabia, by using Wexner 
Constipation Scoring System.  939 
participants completed survey, 23.2% of 
participants have score (11-10) = mild 
constipation, and only 1.3% score (21-30) = 
moderate to severe constipation. The authors 
concluded that the chronic constipation 
was not a common health problem among 
the study population with higher severity 
score among old aged participants 
who were married and working group. 

Alfadli , et al., a cross-sectional study 
was done on 427 participants through an 
electronic online questionnaire in the western 
region of Saudi Arabia. The study aimed to 
assess knowledge in about cryptorchidism 
and estimation of cryptorchidism in the 
Western region of Saudi Arabia.  More than 
half of the participants (64.6%) age between 
40 and 59 years. The prevalence of UDT was 
8.4%. The mean knowledge score was 7.5 
±3,3; Out of a total score of 20 (Range 2 – 
18). The authors concluded that people from 
the western region of Saudi Arabia showed 
insufficient knowledge regarding UDT. The 
prevalence of UDT was relatively high. 

Alzbeidi, et al., reviewed vascular dementia 
which is the second commonest dementia 
occurring in the elderly above 65 years. 
The vascular changes within the brain are 
suggested to be the main etiologic factor 
for this type of dementia. Clinically, vascular 
dementia closely resembles Alzheimer’s 
dementia. The present literature review 
focuses on the clinical features, diagnostic 
criteria, pathophysiology, risk factors and 
the management of vascular dementia. 

Alsenaidi, et al., did  a cross-sectional 
quantitative study where online 
questionnaires were distributed to 668 
participants, with data collected using non-

probability convenience sampling. The study 
aims to assess the awareness and attitude 
towards antidepressant drugs among 
the population in Riyadh. In this study, 
we collected data from 668 participants. 
In general, we found that 52.7 % of the 
participants had adequate knowledge, 44.6 
% had inadequate knowledge, and 2.7 % 
did not know. The authors concluded that 
an inadequate knowledge of antidepressant 
medications was reported among residents 
of Riyadh. The need to increase awareness 
among this population is necessary. 

Asiri, et al.,  did a  cross-sectional study 
was carried out using self-administered 
questionnaire targeting all Saudi population 
aged 18 years or more living in Aseer region. 
The study aimed to assess the association 
between blood donation and improved 
sleep quality among blood donors in Aseer 
Region, southern of Saudi Arabia. A total 
of 447 participants fulfilling the inclusion 
criteria completed the study questionnaire. 
The authors concluded that the current study 
showed that sleep quality among Aseer 
residents after blood donation was much 
lower than reported incidence especially 
among participants who donated blood for 
more than once. Also, the attitude toward 
blood donation was good where nearly 1 
out of each 2 participants donated blood for 
moral issues.  

Bin Abdulrahman1, et al sent an online  
questionnaire to students to study their 
experience of the International Summer 
Elective Program (ISEP).  Twenty-one of 
the participants (47.7%) they stated that 
their elective scientific research standards 
had met their expectations, while 9 out of 
the total participant (20.5%), the (ISEP) 
program was above their standards.. The 
authors concluded that the International 
Summer Elective Program (ISEP) study 
on Al-Imam Muhammad Bin Saud Islamic 
University College of Medicine students 
provided a positive impact on multiple areas, 
we recommend Saudi medical colleges 
consider initiating international electives 
courses for their students for a broadly 
positive effect on multiple areas to maximize 
the full potential of their future physicians to 
serve the Kingdom of Saudi Arabia.

Alam, et al., did a descriptive, cross-sectional 
study included interviewing participants and 
prompting them to fill-in a questionnaire. The 
aim of this study was to evaluate parental 
awareness of pediatric FBA in Taif, Saudi 
Arabia.  A total of 424 individuals (parents) 
who participated in this study were divided 
into the following three study groups: 
illiterate, undergraduate, and postgraduates. 
The authors showed that a significant 
number of parents exhibit low knowledge 
about pediatric FBA. However, most 
parents were aware of FBA management 
and prevention. We recommend that 
parents must be informed about the 
risks associated with pediatric FBA using 
several media platforms.
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Abdelrahman, et al.,  did a retrospective 
study was conducted from March 2019 
to January 2020 on 499 patients who 
underwent abdominal surgery at two tertiary 
hospitals in the Taif ,city  Saudi Arabia. The 
aim was to assess the risk factors associated 
with post-operative ileus, the technique of 
rapid diagnosis and management strategies 
and the overall progress of the patient. the 
findings showed that incidence of post-
operative ileus was 12.4%.  It was found 
that BMI>25, cardiac diseases, history of 
previous abdominal surgery, chemotherapy, 
decreased preoperative albumin levels, 
surgeries involving gastrointestinal area, 
postoperative hypokalemia, and increase 
hospital stay >3 days were found to 
be independent risk factors for post-
operative ileus. The authors concluded that 
identification of risk factors of paralytic ileus 
before surgery not only help to assess the 
surgical risk, but also helps in improving the 
postoperative management. This will in turn 
reduce the incidence of post-operative ileus. 

Saeed Al-Motawa, et al., followed a 
retrospective hospital-records review of 
all keratoectasia patients who underwent 
trephination and selective suture at King 
Khaled Eye Specialist Hospital (KKESH) 
during the period from 2000 to 2020.  The 
aim of this study is to assess the effect of 
partial cornea trephination and selective 
compression suture for keratoectasia patient 
regarding the efficacy for this procedure and 
the final vision outcome as well the mean 
time for vision rehabilitation. The authors 
concluded that Motowa’s trephine and 
selective suturing technique improves visual 
acuity for patients with corneal ectasia 
and may significantly lower the need for 
penetrating keratoplasty and the associated 
costs. However, further follow-up and more 
cases of this technique are necessary 
to determine the long-term outcomes 
and more definitive selection criteria. 

Alsuqair, et al., did  an analytical cross-
sectional study done and data of the present 
study was collected using Philips Epiq 7 
linear transducer 8-12MHZ, strain type of 
elastography. The objective was to see if 
elastography has diagnostic significance 
and if it may be used as a predictor of 
thyroid nodule malignancy.  According to 
FINA findings, the majority of patients (96.3 
percent) had a benign tumour, and 81.5 
percent had soft elastography. T2 was the 
most common TIRADs classification (55.6 
percent). The authors concluded that the 
elastography findings were found to have 
a non-significant link with both TITADs 
categorization and FINA results. Future 
studies with larger samples should be 
conducted to clarify the study outcomes.

Bin Abdulrahman et al., did a cross-sectional 
study for more than six months. This 
study aimed to determine the knowledge, 
attitudes, and practices of the community 
of self-ear cleaning in Riyadh. More than 
42% of the participants agreed or strongly 
agreed that cotton buds should be used 

to clean the ears. The author concluded 
that the general population in the Riyadh 
region had a moderate to a good level of 
knowledge about self-ear cleaning and 
its complications. However, a low attitude 
towards cleaning with a cotton bud was the 
primary tool used to clean the ear. About 
two-thirds (65%) of the participants reported 
complications due to self-cleaning. 16.2% 
reported having pain due to self-cleaning 
ear self-cleaning. 

El-Gamal, et al., did a cross sectional 
study looking at the magnitude, clinical 
aspects and correlates of dyspepsia 
among the population. in Jeddah, Saudi 
Arabia. Dyspepsia was encountered 
among 40% of the subjects. Majority of 
them had dyspepsia of the functional type. 
The authors concluded that Dyspepsia is 
a common gastrointestinal disorder among 
the population. It is associated with several 
gastrointestinal symptoms. Family history of 
dyspepsia, and dietary habits and intake of 
certain drugs were significant determinants 
of dyspepsia. It is significantly associated 
with impairment of the emotional state of 
the subjects. These findings may help the 
health care planners to consider these 
points when developing health education 
programs to combat dyspepsia among the 
general population.

Bin Abdulrahman, et al., did a cross-sectional 
study using anonymous self-administered 
online questionnaires. The study aims to 
examine the factor structure of the Toronto 
Empathy Questionnaire (TEQ) with a sample 
of Saudi medical students and to assess the 
differences in empathy scores by gender, 
year of study, and future career preference.  
941 Saudi medical students enrolled in the 
study. 52.3% were male students, and 30.6% 
of the students were from the central region 
of Saudi Arabia.  The authors concluded that 
different factors could influence empathy 
scores, such as gender, part, marital status, 
GPA, and study year. Female students had 
a higher empathy score compared to male 
students. Senior medical students scored 
lower on the scale than younger students, 
and could be associated with a higher 
level of burnout. Further empathy-based 
discussions should be inserted into the 
Saudi medical curricula.

Alamri, et al., did a retrospective study 
design was followed to include all diabetic 
patients with myocardial infarction who 
underwent cardiac catheterization at Prince 
Faisal Bin Khalid Cardiac Center, Aseer 
Region during the past year (n=500). 
The aim was to identify various post-
catheterization complications in diabetic 
patients with myocardial infarction.  The 
authors concluded that Post-catheterization 
complications are common among diabetic 
patients with myocardial infarction, mainly 
chest pain, thrombosis, dyspnea and death. 
Anticoagulants are the most commonly 
administered medications. Hospital stay is 
mainly for less than two weeks, but they 
usually need follow-up for more than four 
weeks. It is important to achieve strict control 

for diabetes before conducting coronary 
catheterization.

Shawabkeh, et al., conducted a cross 
sectional study in Aseer region using a 
validated scale to measure the participants’ 
knowledge. A sample of 182 patients 
was conveniently selected from primary 
health care centres.  The aim was to 
assess patients’ knowledge and attitudes 
towards self-insulin administration and 
skin manifestation in the regions of Aseer. 
Regarding the study participants’ knowledge 
of diabetes mellitus, the results showed that 
53.8% of patients are diagnosed with type 
I diabetes compared to 46.2% diagnosed 
with type II.  The authors concluded that 
the injected insulin in the lipoatrophy area 
may lead to inappropriate absorption of the 
insulin and poor blood glucose level control 
with unpredictable hypoglycemia.

Assiri, et al., Several databases were used 
to search for recent studies to evaluate 
the efficacy of postoperative dienogest for 
prevention of endometriosis recurrence. 
The included studies comprised of three 
retrospective cohort studies, and two 
prospective cohort studies. These studies 
included 608 patients, 216 were managed 
in the Dienogest Group, while 392 were 
managed in the Control Group (163 received 
hormonal suppression, and 228 received 
no treatment). The authors concluded 
that Endometriosis patients who receive 
dienogest following conservative surgery 
have a significantly lower rate of recurrence, 
better pain control, and less side effects 
than their control counterparts.

AL Jallal et al., evaluated the role of MR 
in Evaluating Multiple Sclerosis.  Multiple 
sclerosis is an inflammatory disease attacks 
central nervous system CNS (brain and 
spinal cord). Specifically, it attacks the 
myeline sheath of the neuron cells (1-3). Up 
to now there is no known pathophysiological 
cause of the MS disease but believed to 
be autoimmune. Autoimmune means the 
immunity system attack normal tissues 
without obvious cause. It results in 
progressive neurological deficits leading 
to accumulating disabilities. The wide 
distribution of plaques (name of MS lesion) 
produces variety of clinical symptoms.

Alqahtani, et al., follow an observational 
cross-sectional research design, this study 
included 405 elderly patients attending 
the primary healthcare centers (PHCCs). 
The aim wass to  explore quality of life 
(QOL) among elderly population and to 
identify the factors associated with their 
QOL. About half of participants (53.3%) 
were males, 65.7% was less than 70 
years old, 89.4% were Saudi, and 68.1% 
were currently married. Regular exercise 
was practiced by 19.3% of participants, 
while 8.4% were smokers. The authors 
concluded that elderly people attending 
PHC centers in Aseer Region have 
suboptimal overall QOL, with their physical 
health being the lowest manifestation. 
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Abstract

Background: The growing prevalence of depression 
is a public health concern, and lack of awareness 
contributes to nonadherence to medications. Anti-
depressant awareness is, therefore, critical to the 
mental health and well-being of those with depres-
sion. The study aims to assess the awareness and 
attitude toward antidepressant drugs among the 
population in Riyadh. 

Method: A design of the cross-sectional quantitative 
study was adopted. Online questionnaires were dis-
tributed to 668 participants, with data collected using 
non-probability convenience sampling. The ques-
tionnaire comprised demographic data for the pa-
tient and perspectives on the use of antidepressants, 
including gender, age, education status, awareness 
of antidepressants, and attitudes. Awareness and 
attitudes were concerned with different parameters 
related to the use of antidepressants. 

Results: In this study, we collected data from 668 
participants. Among the sample, 55.1 % of the par-
ticipants were females, and 46.1 % were between 
16 and 25 years old. In general, we found that 52.7 
% of the participants had adequate knowledge, 
44.6 % had inadequate knowledge, and 2.7 % did 
not know. The educational level of the participants 

 
 
 
appeared to be the only factor that significantly af-
fected the level of knowledge (P=0.039); the higher 
the educational level, the higher the level of knowl-
edge. Furthermore, we found that most participants 
had a positive attitude towards antidepressant med-
ications (80.5%), while 19.5 % had a negative at-
titude.
 
Conclusion: An inadequate knowledge of antide-
pressant medications was reported among residents 
of Riyadh. The need to increase awareness among 
this population is necessary. 

Keywords: Antidepressant, Awareness, Depression, 
Public health, Saudi Arabia
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Introduction

According to the World Health Organization (WHO), mental 
health is an indispensable aspect and a key predictor of 
general health (1). This condition has also contributed to 
physical and social disability and decreased productivity. 
According to the WHO, approximately 332 million people 
are affected by depression worldwide. Furthermore, it 
is expected that by 2030, depression will be the second 
leading cause of disability (2). Therefore, depression is 
considered a life-threatening condition that requires rapid 
management initiatives from public health stakeholders.

Similar to other countries, Saudi Arabia has registered 
an increase in mental health cases, with the progressive 
increase in the incidence of depression being of significant 
concern. In 2015, there were approximately 1.4 million 
cases of depression, representing 4.8% of the population 
(3). According to the Diagnostic and Statistical Manual 
(DSM) of mental disorders, depressive disorders include 
irritable mood, sadness, emptiness, and significant 
changes in cognition that affect an individual’s physiological 
functioning (4). However, depressive symptoms are 
often undiagnosed. This has resulted in limited medical 
interventions being advanced in this regard. Therefore, 
understanding the dynamics of managing depressive 
symptoms will largely contribute to reducing the number 
of positive cases in the country. 

According to the American Psychiatric Association (APA), 
depression is a serious but prevalent medical disease 
that affects an individual’s behavior and thinking (5). 
The rationale for focusing on major depressive disorder 
is the negative implication for the patient, as it causes 
a feeling of sadness and loss of interest in previously 
enjoyed activities. A significant correlation between the 
two parameters was observed in a study in 2019 that 
determined the association between depression and 
multiple sclerosis. Furthermore, depression contributes to 
other comorbidities, including cardiovascular complications 
such as cardiac arrhythmias, chronic kidney disease, and 
hypertension. In contrast, depression is one of the most 
treatable mental disorders, with statistics indicating that 
80-90% of all people with depression respond positively 
to treatment. Likewise, the majority of people obtain some 
form of relief from their depressive symptoms (6).
 
Since depression has emerged as a public health 
problem, the development of novel interventions has been 
the focus of current research, including antidepressants. 
Antidepressants are widely prescribed to manage major 
depressive disorders and enable users to resume daily 
activities (7). Typically, antidepressants function by 
increasing neurotransmitters, such as noradrenaline and 
serotonin, associated with emotions and mood (8). These 
neurotransmitters also affect pain signaling, relieving 
pain in the long term (9). However, efficacy depends on 
an individual’s understanding and awareness of their 
condition and its management (10). This aspect may 
significantly impact the use of antidepressants, regardless 
of their availability.

Several studies have explored the influence of public 
perceptions of antidepressants in the successful 
management of depressive symptoms. A recent survey 
of the British female population observed that 79% of 
the respondents believed that antidepressants lead to 

addiction, and 85% were against their use (11). A similar 
study conducted in Ankara, Turkey, among sixth-year 
students found that participants had fewer stigmatizing 
views toward antidepressants than first-year students 
(12). Although the importance of depression on general 
health and quality of life is well documented, there are 
shortcomings in the current literature regarding its use 
and awareness in Saudi Arabia. Therefore, the present 
study aimed to determine the awareness and attitude 
towardantidepressant drugs among the population of 
Riyadh. The study aims to determine people’s attitudes and 
awareness about antidepressant medications in Riyadh. 

Subjects and Methods

This quantitative cross-sectional study distributed a self-
made online questionnaire to obtain participant data for 
analysis. 

Participant Selection
The study was carried out in Riyadh, Saudi Arabia. The 
sample area is the country’s capital and a significant 
financial hub. This location enabled a sample of a diverse 
urban population to be obtained, considering that Riyadh 
is centrally located with a population of approximately 7.3 
million as of 2022. 

In total, 668 participants were included, comprising 368 
women and 300 men. The inclusion criteria for participation 
were adults, 16 years and older, and residents of Riyadh. 
Participants under 16 years of age and who lived outside 
the city were excluded from this study. 

Variables
This study investigated categorical and continuous 
variables. This included gender, age, education status, 
awareness of antidepressants, and participants’ attitudes. 
Awareness and attitudes were concerned with different 
parameters related to the use of antidepressants. All 
variables were independently evaluated. Participant 
education was considered a potential confounding variable 
when interpreting the results.

Participant responses were used to collect all data 
included in this study. Non-probability sampling enabled 
all variables to be controlled as a predefined proportion of 
male and female participants were included. 

Bias
The current study used non-probability convenience 
sampling. This process has been attributed to the 
introduction of bias in scientific research (13). The practical 
application of this approach is that the respondents 
were selected from various groups, which makes them 
a good representation of the population. Furthermore, 
the questionnaire was designed to be short and precise, 
enhancing accessibility and understanding. 

The sample size was calculated using the Raosoft online 
calculator at a 99% confidence interval (CI). The expected 
response for the outcome variables was maintained at 
50%, implying that the minimum sample size for a 1% 
margin of error was estimated to be 664.
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Quantitative variables
All quantitative variables were grouped according to the 
responses of the participants. This included the participants’ 
demographics, with each response independently 
analyzed to obtain participant feedback. The demographic 
variables’ minimum, maximum, and percentile values 
were calculated, and a frequency distribution analysis was 
conducted.

Statistical Analysis
Data collected from participants were entered, coded, and 
analyzed using SPSS, version 26. The output data for the 
categorical variables were frequency and percentages. 
These data were for continuous variables: mean, median, 
standard deviations (SD), and interquartile ranges. There 
were no missing data.

Results

In this study, we were able to collect data from 668 
participants. Among the sample, 55.1 % of the participants 
were women (N = 368), 46.1 % were aged between 16 
and 25 years old (N=308), and 30.5 % were between 26 
and 35 years old (N=204). 

Taking into account the educational level of the participants, 
we found that 43.6 % of the participants reported having 
a bachelor’s degree. Compared to 2004, 41.0% reported 
having a high school graduate or lower educational level 
(Table 1).

Taking into account the knowledge about depression, 
the results of the questions are reported in Table 2. The 
results showed that 38.2 % of the participants were 
unsure if depression could go away independently; 
however, 32.2 % disagreed with this statement, and 8.2 
% did not know. Furthermore, participants in this study 
were uncertain whether antidepressants are addictive, 
where 29.9 % disagreed, 28.6 % agreed, and 28.6 % 
said maybe, while 12.9 % reported that they did not know. 
Furthermore, we found that 44.2 % of the participants 
knew that starting antidepressants did not mean that 
patients would be on them for life. Furthermore, 36.2 % of 
the participants knew that stopping taking antidepressants 
would lead to horrible withdrawal symptoms, and 48.5 %  
disagree that antidepressants are ineffective. Moreover, 
we found uncertainty among participants considering 
that antidepressants have awful long-lasting side effects 
where 27.8%, 27.4%, and 29 % disagree, agree, and think 
maybe, respectively. Among the participants, 36.4 % knew 
that antidepressants are not a short-term fix, and 41 % 
knew that the drug’s effect would not be seen immediately 
after taking it (Table 2).

In general, we found that 52.7 % of the participants had 
adequate knowledge considering that depression could 
answer more than 60 % of the questions correctly. In 
comparison, 44.6 % of the participants had inadequate 
knowledge, and 2.7 % did not have  any correct knowledge 
about antidepressants (Figure 1).
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Table 1: Demographic factors of the participants



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 �

ORIGINAL CONTRIBUTION

Table 2: The response of the participants considering questions of knowledge about depression
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In general, we found that 52.7 % of the participants had 
adequate knowledge considering that depression could 
answer more than 60 % of the questions correctly. In 
comparison, 44.6 % of the participants had inadequate 
knowledge, and 2.7 % did not have  any correct knowledge 
about antidepressants (Figure 1).

In this study, we did not recognize a significant difference 
between the sexes considering their knowledge (P = 
0.067); however, it was noticed that the female participants 
had a higher percentage of inadequate knowledge (44.8 
% compared to 40% of males). Age did not significantly 
impact the level of knowledge (P=0.754). The educational 
level of the participants appeared to be the only factor that 
significantly affected the level of knowledge (P=0.039); 
the higher the level of education, the higher the level of 
knowledge (Table 3).

Taking into account the attitude towards depression 
and antidepressant medications, we found that 44.3 % 
of the participants disagreed, believing that the use of 
antidepressants could negatively affect the person’s 
reputation and career, while 25.9 % agreed. Furthermore, 

40.1 % of the participants disagreed that the use of 
antidepressants could affect the chances of marriage and 
53.0 % refused to believe that taking an antidepressant is 
a sign of weakness, and 32.0 % of the participants agreed 
that antidepressants will change personality (Table 4).

We found that most participants had a positive attitude 
towards antidepressant medications (80.5 %), while 19.5 
% had a negative attitude (Figure 2).

No demographic factors of the participants were found to 
have a significant impact on the attitude of the participants 
toward antidepressant medications, as reported in Table 5. 
Females appear to have higher levels of positive attitude 
than males (83.2 % vs. 77.3 %). Furthermore, we found 
that higher education was slightly associated with a more 
positive attitude among the participants.
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Table 3: The relationship between the demographic factors of the participants and their level of knowledge about 
depression.

* Significant if the p-value is lower or equal to 0.05
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Table 4: The attitude toward antidepressant medications

Table 5: Relation between the demographic factors and their attitudes.
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Discussion

This study aimed to determine attitudes and awareness 
toward antidepressant drugs among the Riyadh population. 
Collectively, the findings demonstrate that slightly more 
than half of the study population has sufficient knowledge 
about depression and the role of antidepressants in the 
management of symptoms. In another recent study 
conducted in Saudi Arabia, the authors showed that 65.6 
% of the participants had a good level of awareness 
about depression disorders; however, only 15.7 % of the 
participants had a good level of knowledge regarding 
antidepressant medications (14). In another study, the 
authors also reported low levels of awareness of the 
management of depression (15). These studies differ due 
to different methodologies for determining knowledge. 

The current literature also presents contradictory results, 
highlighting the existing misconception (16,17). Our 
findings suggest that the participants were uncertain 
about the addictive nature of antidepressants. The 
pharmacodynamic profile, paired with the lack of acute 
‘desirable’ effects of most of the antidepressants currently 
available, substantiates the unlikely occurrence of 
addiction (18). In a study conducted by (14), the authors 
reported that 45.98 % of the participants believed that 
antidepressant medication could cause addiction. This is 
similar to another study conducted by (19), who reported 
that 46 % of the participants thought antidepressant 
medication could lead to addiction. These results may 
underscore anxiety about the emerging substance abuse 
problem in Saudi Arabia and other Gulf countries (20). 
Furthermore, our study found that participants were 
uncertain whether depressive symptoms would dissipate 
without intervention. Research suggests that depression 
may improve with time but is not guaranteed (21). A 2002 
comparative study exclusively investigated the results 
of depressive disorders with and without medication for 
one year. The findings showed that patients treated with 
antidepressants showed a mild improvement, while those 
treated without drugs deteriorated slightly during the study 
period (22). Therefore, people experiencing symptoms of 
depression must be encouraged to seek treatment. 

The participants said that starting antidepressants does 
not mean one will be on them for life. This is true for several 
patients; however, in some cases, depressive symptoms 
can reoccur, requiring long-term medication (22). Our 
study also recorded the perception that if patients choose 
to stop taking antidepressants, they will experience severe 
withdrawal symptoms. Like any other medication, failure 
to follow the prescribed treatment can cause withdrawal 
symptoms and adverse reactions. The discontinuation 
syndrome is widely reported and includes symptoms like 
flu, nausea, imbalance, sensory disturbances, insomnia, 
and hyperarousal (23). However, this condition develops 
only in 20% of patients after an abrupt stoppage or 
significant reduction in the antidepressant dose. It is 
relieved between one and two weeks after the onset of 
symptoms (24). Participants in our study agreed that 

antidepressants are effective and do not have long-lasting 
side effects. Current research validates these perspectives 
and provides evidence that side effects are negligible and 
manageable (25).

We found that the participants disagreed that antidepressants 
affect a patient’s personality and that their use is a sign of 
weakness. The stigma associated with antidepressants 
is a significant cause of non-adherence (26). However, 
the findings of our study suggest that Riyadh’s population 
has sufficient knowledge of depression and is less likely 
to discriminate against those who need antidepressants. 
This is also reflected in the participants’ familiarity that 
antidepressant medication is not a short-term fix and can 
be combined with other interventions, such as behavioral 
therapy, to achieve more remarkable positive results.

Conclusion

Knowledge of depression and antidepressant medications 
among Riyadh residents is inadequate, with some 
misconceptions including the negative impact of 
antidepressants on the personality of patients, prospects, 
and careers. The need for country stakeholders to 
employ interventions such as mental health education 
and awareness campaigns among public populations 
that would help improve awareness of mental health is 
necessary. 

Limitations 
The limitations must be considered when interpreting 
the findings. The primary limitation was the small sample 
size, which limited the generalizability of the findings. 
Furthermore, a single geographical location within Saudi 
Arabia was chosen to obtain the study sample, which 
hinders the external validity of the results, as the views and 
perspectives of the people of Riyadh may differ from those 
of the entire population of Saudi Arabia. The methodology 
must also be appraised, as we adopted a questionnaire 
to obtain our results. This introduces bias within our 
findings, as the responses to each question cannot be 
validated. Furthermore, those who opted to participate in 
this study may have prior knowledge of depression and its 
management, influencing their responses. Future research 
should address these shortcomings to produce external 
validity results more representative of the Saudi Arabian 
population and their views on antidepressants.

Ethical Considerations:
The IMSIU research ethics committee approved the study 
(project number 234 / 2022. approval date, 8/5/2022). All 
writing is done according to the ethical principles of the 
Declaration of Helsinki. A brief description of the study was 
included with the survey link, with a full explanation on the 
survey’s front page. Participants were told that consent 
was given by filling out the survey. Throughout the study, 
the consent of all participants and the data were collected 
in complete confidence.
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 Abstract

Background: Post-operative ileus is a surgical com-
plication caused by impairment in the gastrointes-
tinal motility with incidence range from 10 to 30%. 
The exact pathophysiology is not well understood 
although many authors suggested multifactorial re-
lations that include surgical stress response electro-
lyte imbalances, and fluid overload. 

Objectives: to assess the risk factors associated 
with post-operative ileus, the technique of rapid 
diagnosis and management strategies and the  
overall progress of the patient. Methods: a retro-
spective study was conducted from March 2019 
to January 2020 on 499 patients who underwent 
abdominal surgery at two tertiary hospitals in the 
Taif city,  Saudi Arabia. The data included baseline 
patient characteristics, history of previous surger-
ies, ASA classification, operative characteristics 
and postoperative outcomes and care patients re-
ceived.

Results: The findings showed that incidence of post-
operative ileus was 12.4%.  It was found that BMI>25, 
cardiac diseases, history of previous abdominal  
surgery, chemotherapy, decreased preoperative  
albumin levels, surgeries involving gastrointestinal  
are a postoperative hypokalemia, and increased 
hospital stay >3 days were found to be independent 
risk factors for post-operative ileus. 

Conclusion: Identification of risk factors of paralytic 
ileus before surgery not only helps to assess the 
surgical risk, but also helps in improving the post-
operative management. This will in turn reduce the 
incidence of post-operative ileus.

Keywords: predictive, postoperative, ileus,  
abdominal, surgery, Taif
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Introduction

Patients who have had abdominal surgeries, particularly 
colon and rectal surgeries, are at risk for developing post-
operative ileus (POI), a surgical complication that impairs 
gastrointestinal (GI) motility (1).

Between 10% and 30% of patients who undergo abdominal 
surgery develop POI (2). According to the systematic review 
of Wolthuis et al and meta-analysis of randomized control 
trials, individuals who underwent abdominal surgery had 
an incidence of 10.2% (3). The precise pathophysiology 
of POI is not fully understood, despite the fact that many 
authors have suggested multifactorial relationships that 
include surgical stress response manifested as spinal-
intestinal neural reflexes, agonism of gut opioid receptors 
brought on by opiate use, sympathetic hyperactivity, 
electrolyte imbalances, and fluid overload that worsens 
the condition (4,5).

Researchers have found a number of predictors and 
risk factors for POI in patients who had colon and rectal 
surgery. Evidence suggests that factors such as advancing 
age, operating difficulty (type), length of surgery, decline 
in pre-to-postoperative hemoglobin, use of opioids for a 
longer period of time, use of nasogastric drainage for a 
longer period of time, excessive surgical bowel handling, 
etc (6,7,8).

The sympathetic nervous system, which is typically inhibitory 
to the gastrointestinal tract during the postoperative 
period, becomes hyperactive and contributes to POI 
(9,10). Longer hospital stays are linked to an increased 
risk of other complications, such as nosocomial infections, 
hernia formation, slowed healing, and wound dehiscence, 
as well as pulmonary thromboembolic complications and 
higher postoperative mortality. POI has significant financial 
effects on patients as well as the healthcare system (11).

The incidence of postoperative ileus normally varies by 
procedure type, peaking in abdominal surgery at between 
9.1 and 10.4% of all surgical patients and being lowest in 
orthopedic surgery at around 2.1% (3).

There is very limited data available regarding the incidence 
of POI and so far no prospective studies have been 
conducted in the Kingdom of Saudi Arabia. From a clinical 
perspective, there is still a need to identify and predict 
patients who are at risk of developing postoperative ileus. 
Thus, this study aimed to analyze the incidence and risk 
factors associated with POI in patients who underwent 
surgeries related to the abdomen.

Subjects and Methods

Study design, location and time frame: a retrospective 
analytical observational study was conducted at King 
Abdulaziz Specialist Hospital and King Faisal Medical 
Complex in Taif city, Saudi Arabia from March 2019 to 
January 2020. 

Study participants: The study included 499 patients. The 
inclusion criteria were adults aged more than 18 years 
who had undergone surgeries related to the abdomen. 
The exclusion criteria were patients having surgeries 
related to other sites and patients who had confirmed 
anastomotic leak, peritonitis or abdominal abscess, as 
these complications can have a confounding bias in the 
association of causation of POI. 

Data collection: Data was retrieved from the database of 
the two hospitals. A pre-designed checklist was prepared 
to collect data about baseline patient characteristics 
(sociodemographic, body mass index, smoking status 
and other co-morbidities), history of previous surgeries, 
ASA classification, factors related to and type of surgery 
performed, operative characteristics, medical management 
and postoperative outcomes and care patients received. 
The incidence rate of POI was recorded if two or more of 
the following factors [ a) nausea or vomiting, b) inability 
to tolerate an oral diet over the last 24 hours, c) absence 
of flatus over the last 24 hours, d) abdominal distension, 
e) radiologic confirmation] were present on or after the 
4th day of surgery. For the aim of ruling out an intestinal 
obstruction, a plain radiography of the abdominal cavity in 
the supine and upright views was performed in all patients 
with signs of POI.

Ethical considerations: The research was approved 
by Research Ethics Committee of Research and Studies 
Department, Directorate of Health Affairs Taif (approval 
letter number 222 and date 7-4-2019). The confidentiality 
of participants was preserved by not including their names 
or any details that may identify them.

Data analysis: Data collected were entered and tabulated 
in Microsoft Excel first and transferred to SPSS Ver. 23 
for statistical analysis. An independent statistician carried 
out statistical analysis. We used numerical figures and 
percentages for categorical variables and Pearson’s 
Chi-Square test (χ2) or Fisher’s exact test was used to 
compare them. Continuous variables were measured 
using mean and standard deviation and comparisons 
were done using the student’s t-test. Multivariate analysis 
was performed to identify predictive factors for POI and 
variables that showed statistical significance (p<0.05) were 
entered into the logistic regression model for multivariate 
analysis. Odd’s ratio (OR) at 95% confidence interval 
was calculated for each variable and those that showed 
statistical significance (p<0.05) showing an OR>1, were 
predicted as independent risk factors for POI.
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Results

Our prospective study included 288 male and 211 female 
patients with a mean age of 42.6 ± 19.5 years. The incidence 
rate of POI was 12.4% (n=62) and the rate was comparatively 
more in females than males (p<0.05), Of  whom, 45.5% 
had one or more systemic diseases, with pulmonary 
diseases the most common comorbidity (8.2% (n=41)). 

Table 1 shows the comparison of socio-demographic 
characteristics between POI and non-POI patients. It was 
found that POI patients had a significantly higher percent 
of those of older age above 65 years, had a history of 
previous surgery, had class 3 or more category on the 
ASA Physical Status classification system, and were 
chronic users of steroids (P=< 0.05). At the same time, POI 
patients had a significantly higher percentage of having 
chemotherapy and having lower pre-operative albumin 
levels (1.80 ±0.40 g/dL vs. 1.98 ±0.23) g/dL (p=< 0.05).

Table 2 shows the comparison of operative and post-
operative variables between the two groups.  The most 
common type of surgery performed in our study population 
was gastrointestinal (GIT) related (84.3%) surgeries. The 
incidence of POI was statistically higher in patients who 
underwent GIT surgery, and who had emergency surgeries 
(p=< 0.05).  A non-significant relationship was found 
between the two groups according to the post-operative 
blood parameters including sodium levels (p=<0.05).

POI group had a significant longer duration of operation 
(108 ± 59.1 min. vs. 100±54.3), and a higher percentage 
of staying in hospital more than 72 hours (p=< 0.05). 

The univariate logistic regression analysis  showed that 
female gender, age >65 years, BMI>25, cardiac diseases, 
type 2 Diabetes Mellitus, hypertension, history of previous 
abdominal surgery, ASA class>3, chronic use of steroids, 
history of chemotherapy, hypoalbuminemia,  surgeries 
of GIT, appendectomy, emergency surgery, post-
operative parameters like  Hyponatremia, hypokalemia, 
Hyperchloremia and patients who stayed in the hospital 
for more than 72 hours were potential predictive factors of 
POI (Table 3).  

Subsequent multivariate logistic regression showed that 
BMI>25 [OR 2.07, 95% CI 1.24-3.47, p=0.006], Cardiac 
disease [OR 7.98, 95% CI 1.46-43.75, p=0.017], history of 
previous surgery [OR 1.89, 95% CI 1.07-3.32, p=0.028], 
ASA class>3 [OR 2.34, 95% CI 1.12-4.58, p=0.013], 
history of chemotherapy [OR 370.4, 95% CI 33.3-5802.4, 
p<0.001], preoperative hypoalbuminemia [OR 4.02, 95% 
CI 1.81-8.91, p=0.001], GIT surgery [OR 6.45, 95% CI 
2.04-20.35, p=0.001], emergency surgery [OR 2.64, 
95% CI 1.47-4.75, p<0.001], postoperative hypokalemia 
[OR 2.38, 95% CI 1.04-4.22, p=0.010] and postoperative 
length of stay more than 72 hours [OR 2.73, 95% CI 1.63-
4.60, p<0.001] were independent predictive factors for 
POI (Table 3).

In our study 96.7% of cases with POI resolved with 
conservative measures with a median duration for POI of 
4.5 days.
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Table 1: Comparison of socio-demographic characteristics between the groups

* p<0.05 is considered as statistically significant; * BMI = Body Mass Index, ASA= American Society of 
Anesthesiologists Physical Status classification system, 
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Table 2: Comparison of operative characteristics between the groups

*p<0.05 is considered as statistically significant 
*GIT= Gastrointestinal, OBG/GYN= Obstetrics and gynecology
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Table 3: Logistic regression analysis of Predictive risk factors of Postoperative ileus 

 
*p<0.05 is considered as statistically significant 
*OR=Odds Ratio,  BMI = Body Mass Index,  ASA= American Society of Anesthesiologists Physical Status classification 
system, GIT= Gastrointestinal, OBG/GYN= Obstetrics and gynecology.
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Discussion

Our study included a total of 499 patients who have 
undergone surgery related to the abdominal area in two 
hospitals in the city of Taif. To date there have been no 
studies done in the Kingdom of Saudi Arabia that assessed 
the predictive factors of POI. The findings of our study 
showed that the incidence of Postoperative ileus (POI) 
was 12.4%. Internationally there is a lack of standardized 
definition for POI and different studies have defined POI 
based on different diagnostic criteria and we have followed 
the definition suggested by Vather et al due to its wide 
acceptability around the world (8). 

Comparing the incidence to other studies conducted in 
various parts of the world, it is relatively similar (3). In 
contrast to our analysis in various abdominal procedures, 
a Canadian study (12) that included 323 patients who had 
colon surgery revealed a 19% incidence.

The gastrointestinal motility is altered in patients with POI 
due to surgical stress, and the inflammatory mediators 
released also play a role in this pathophysiology (13).

The present work found 10 independent predictive risk 
factors for POI such as BMI>25, Cardiac disease, history 
of previous surgery, ASA class>3, history of chemotherapy, 
preoperative hypoalbuminemia, GIT, emergency surgery, 
postoperative hypokalemia and post operative length of 
stay more than 72 hours.  

Visceral adipose tissue can deposit heavily in obese 
or BM1>25 individuals, which might result in surgical 
complications including POI (14). Visceral obesity is 
also clearly linked to a number of cardiovascular and 
metabolic co-morbidities, including type 2 diabetes 
mellitus, hypertension, ischemic heart disease, and stroke 
(15,16). Higher BMI has been found in other studies to be 
a predictor of POI, which is consistent with our findings 
(17,18). Patients having a history of prior abdominal 
surgery were found to have an independent risk factor 
for POI in our study. After surgery, GI motility is lowered 
because the sympathetic nervous system is more activated 
than the parasympathetic nervous system, and this could 
get worse if the patient has another surgery at the same 
site (19).

Increased age has been identified as an independent risk 
factor for POI in numerous investigations (20-23). Even 
while our Univariate analysis indicated that advanced age 
(>65 years) was a risk factor, it lost its significance when it 
was added in the multivariate analysis. Elderly individuals 
typically have less functional and nutritional deficiencies, 
and there may also be an imbalance in the levels of 
inflammatory mediators (24).

Additionally, the multivariate analysis revealed that 
characteristics including hypoalbuminemia and ASA>3 
were independent risk factors for POI. Patients who 
are elderly frequently have hypoalbuminemia or other 
nutritional deficits and may also fall under the ASA>3 

category. Therefore, the interaction of these factors may 
be the cause of the insignificant relationship of advanced 
age (20, 25, 26).

Among surgical procedures, GIT surgery was identified as 
a standalone risk factor for POI. In contrast to previous 
abdominal surgeries, total gastrectomy involves the 
surgical removal of the vagus (vasectomy) (27). The vagus 
nerve is frequently preserved during various abdominal 
procedures, which may facilitate a quicker recovery of 
gastrointestinal motility (28).

Chemotherapy was a substantial additional predicted risk 
factor in our analysis. Patients with any type of cancer who 
take chemotherapy drugs like vincristine and vinblastine or 
opioids may experience decreased intestinal motility (29). 
The toxicity of other medications that affect vincristine’s 
metabolism can also be increased (30). Additionally, 
medications like opioids, which are used to treat cancer 
patients’ pain, may sometimes spontaneously cause ileus 
(31, 32). Emergency surgery has worse outcomes than 
elective surgery, and it poses a significant risk of POI (33). 

This study also showed that emergency surgery is 
also a separate risk factor for development of POI. The 
cause of this may be that patients receiving emergency 
abdominal surgery are frequently not adequately prepped 
or examined, unlike those undergoing elective surgery, 
and/or that other risk factors connected with it were not 
identified in advance due to a lack of time.

In the current study’s univariate analysis, the postoperative 
blood parameters haemoglobin (Hb), sodium (Na+), 
potassium (K+), and chloride (Cl_) levels were found to be 
significant independent risk factors except for postoperative 
hypokalemia, however, which appeared as non-significant 
in multivariate analysis. Studies have indicated that risk 
factors for hypokalemia include advanced age, ASA>3, 
diabetes, hypertension, antihypertensive medications, 
diuretic drugs, laxative misuse, etc (34, 35, 36).

Although hypokalemia is linked to symptoms including 
mental depression, weakness, and more severe deficits 
result in muscle paralysis impairing gastrointestinal 
motility frequently leading to POI, the precise mechanism 
by which it causes POI is unknown (37). LOS >72 hours 
was the second important independent risk factor in our 
analysis. LOS is a significant health economic metric that 
depends on preoperative, surgical, and postoperative 
circumstances (38).

LOS >72 hours has also been linked to characteristics 
including advanced age, an ASA score of 3 or higher, the 
presence of chronic conditions, and the type of operation, 
among others (38, 40). According to studies, LOS has a 
stronger association with intraoperative and postoperative 
parameters than preoperative ones (41, 42).

The fact that this was a multi-center study and we evaluated 
approximately 33 variables is one of the study’s strong 
points. Before interpreting our findings, it is important 
to take into account the study’s numerous limitations. 
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Gender is a recognised independent risk factor for POI, 
according to numerous research (22, 43). However, 
outside of a univariate study that identified female gender 
as a risk factor, we did not find gender to be particularly 
relevant in our research. This may be because studies 
have shown that less severe POI has no association with 
gender whereas severe POI does, suggesting that the male 
gender association relies on the degree of the POI (44). 

Limitations
One of the present study limitations was that patients were 
not categorized based on severity. This could be a reason 
for the non-significant association of gender. Having a 
retrospective study design encountered biases, as such 
it is also difficult to control the nuisance variables when 
conducting a retrospective hospital-based study.

Conclusion

Our study findings showed that incidence of POI was 12.4% 
in patients who underwent abdominal surgery.  It was 
found that BMI>25, cardiac diseases, history of previous 
abdominal surgery, chemotherapy, decreased preoperative 
albumin levels, surgeries involving gastrointestinal area, 
postoperative hypokalemia, and increase hospital stay 
>3 days were found to be independent risk factors for 
POI. Prior to surgery, it is crucial that the medical team 
(internists, pulmonologists, cardiologists, and anesthetists, 
among others) identify these risk factors. This will not only 
assist in determining the surgical risk but also enhance 
postoperative care, lowering the incidence of POI.
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 Abstract

Background: Dyspepsia is a common medical dis-
order affecting the gastrointestinal system. It is 
common among the population, and contributes to 
a considerable impairment in quality of life by affect-
ing the person’s social and emotional functioning.
Objectives: To study the magnitude, clinical aspects 
and correlates of dyspepsia among the population 
in Jeddah, Saudi Arabia.

Method: This was a cross sectional study; the non-
probability convenient sampling method was used 
to collect data on 248 subjects from 5 May 2021 to 
26 August 2022 via online-Google form question-
naire on the population in Jeddah, Saudi Arabia. 
This questionnaire provided information on per-
sonal, sociodemographic characteristics, clinical 
aspects and eating habits. In addition, the Rome IV 
criteria for classifying functional GI disorders, and 
the Depression Anxiety Stress Scales-21 (DASS-
21) questionnaires were used. 

Statistical analysis: data were analyzed using SPSS 
version 23. The Chi square test of significance was 
used. The level of significance was  0.05.

Results: Dyspepsia was encountered among 40% 
of the subjects. The majority of them had dyspepsia 
of the functional type. Early satiation, upper abdom-
inal pain, nausea, constipation and diarrhea were 
the significant symptoms associated with dyspep-
sia. The significant correlates of dyspepsia were 
using Aspirin and pain killers, eating heavy meals, 
particularly at night, and family history of dyspep-
sia. Also not drinking plenty of water and not eating 
vegetable and fruits were significant determinants 
of dyspepsia. Dyspepsia was significantly associ-
ated with increased score for anxiety (p <0.05), and 
was significantly associated with extremely severe 
depression (p <0.05).

Conclusion: Dyspepsia is a common gastrointesti-
nal disorder among the population. It is associated 
with several gastrointestinal symptoms. Family his-
tory of dyspepsia, and dietary habits and intake of 
certain drugs were significant determinants of dys-
pepsia. It is significantly associated with impairment 
of the emotional state of the subjects. These find-
ings may help the health care planners to consid-
er these points when developing health education 
programs to combat dyspepsia among the general 
population.

Keywords: Dyspepsia, Jeddah, 
anxiety and depression, dietary habits
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Introduction

Dyspepsia frequently occurs more often in women than 
in men (1,2). Marital status and economic status and 
educational level were associated with dyspepsia (3). 
Women smokers were more likely than non-smokers to 
experience dyspepsia. Hypertension is frequently present 
in patients with reflux esophagitis or Barrett’s esophagus 
but not in those with non-ulcer dyspepsia. Insulin- or non-
insulin-dependent diabetics have delayed gastric emptying 
(diabetic gastroparesis). Some of them complain of 
epigastric pain, nausea, vomiting or postprandial fullness 
(diabetic dyspepsia).   Asthma was significantly associated 
with dyspepsia  (4). Endoscopy is recommended as the 
first investigation in the work up of a patient with dyspeptic 
symptoms and is essential in the classification of the 
patient’s condition as organic or functional dyspepsia (5).

The most common symptoms of functional dyspepsia 
include upset stomach, discomfort or  pain in the belly 
, bloating , and feeling full quickly when eating (6 - 8). 
Dyspepsia was strongly associated and often coincident 
in onset with generalized anxiety disorder and major 
depressive episodes in the community and with chronic 
morbidity, and smoking (9-15). Dietary  habits, type of 
food and drinks as well as having irritable bowel syndrome 
were significantly associated with dyspepsia and its 
aggravation (16 - 24). Patients with functional dyspepsia 
are a heterogeneous group in whom psychological and 
environmental factors and stress may contribute to 
aggravation of their dyspeptic symptoms (24-27). The aim 
of the present study was to study the impact of dietary 
habit and lifestyle as determinants of dyspepsia among 
Medical Students in Jeddah Saudi Arabia.

Methodology

This was a cross sectional study; the non-probability 
convenient sampling method was used to collect data 
through online-Google forms. Sample size: Using the 
G*Power statistical power analysis to calculate the 
sample size; it was found that the minimum sample size 
according to Effect size = 0.3, alpha = 0.05, and Power 
= 95%,, and 5 degrees of freedom was 227 (27). Thus 
the present study enrolled 248 adult subjects from Jeddah 
city, in Saudi Arabia. Information on the studied subjects 
was collected using a structured questionnaire which 
provided information on personal and sociodemographic 
characteristics as well as information on the morbid 
characteristics, and dietary habits of the respondents. Also 
the ROME IV questionnaire on criteria for diagnosis and 
classification of dyspepsia was used (28). The DASS21- 
Depression Anxiety Stress Scales was also used (29). 
Statistical analysis: data was analyzed using SPSS version 
23. The Chi Square test of significance was used to assess 
the different associations. The  level of significance was 
0.05.

Results

Table 1 displays that dyspepsia was not significantly 
associated with age, gender, educational level or 
occupation and income, in the studied subjects (p 
>0.05). Dyspepsia was also irrelevant to smoking habit 
and was not significantly associated with hypertension, 
diabetes mellitus or asthma (p > 0.05) Table 2 reveals that 
subjects with dyspepsia were significantly more likely to  
undergo abdominal endoscopy compared to those without 
dyspepsia (p<0.05). However only
 
4% had abnormal results. Table 3 displays that subjects 
with dyspepsia tended significantly to feel satiation after 
eating regular size meal, and were significantly more likely 
to have pain in the upper part of the stomach or burning 
sensation (p <0.05). Subjects with dyspepsia significantly  
felt that pain radiate to the chest (p<0.05). The majority 
of the subjects with dyspepsia felt the pain  in the upper 
middle part of the epigastrium, and the pain was moderate 
to severe (p <0.05).

Subjects with dyspepsia, had significantly increased 
abdominal distension and nausea (p<0.04). Table 3 shows 
subjects with dyspepsia significantly use pain killers and 
aspirin (p<0.05). Table 4 shows subjects with dyspepsia 
had significantly higher incidence of family history of 
dyspepsia (p<0.05). Table 5 reveals that subjects with 
dyspepsia significantly feel burning pain in the abdomen in 
the morning (p<0.05); they significantly had heavy meals, 
and did not drink water  or eat fruits and vegetables (p 
<0.05). 

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ��

ORIGINAL CONTRIBUTION

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022

Table 1: Distribution of the subjects according to dyspepsia and personal, sociodemographic, and morbidity 
conditions
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Table 2: Distribution of the subjects according to dyspepsia and abdominal clinical aspects

 
(continued next page)
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Table 2: Distribution of the subjects according to dyspepsia and abdominal clinical aspects  (continued)



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10��

ORIGINAL CONTRIBUTION

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022

Table 3: Distribution of the subjects according to dyspepsia and investigations and medication history
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Table 4: Distribution of the subjects according to having dyspepsia and psychological life

(continued next page)
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Table 4: Distribution of the subjects according to having dyspepsia and psychological life (continued ...)
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Table 5: Distribution of the subject according to having dyspepsia and daily habit
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Table 5: Distribution of the subject according to having dyspepsia and daily habit (continued ...)

Discussion

The present study was carried out to determine the 
magnitude of the problem of Dyspepsia among the 
population in Jeddah city, in Saudi Arabia and to study 
its manifestations and its impact  on the psychological 
aspects of the subjects.

Previous studies revealed that dyspepsia was frequently 
more common among women compared to men (1, 2). 
This was not in line with findings from the present study.

Several studies reported that married status and 
unemployment seemed to increase the risk of functional 
dyspepsia (4,5). These findings contradict the findings of the 
present study. Job stress has been reported as a risk factor 
of psychological changes, which have been shown to be 
related to gastrointestinal diseases and symptoms such as 
functional dyspepsia (10). This is not in line with the findings 
from the present study. In the present study, smoking was 
not significantly associated with occurrence of dyspepsia. 
This is not in line with findings of previous studies (4.8) 

Previous study found that hypertension was frequently 
present in patients with reflux esophagitis or Barrett’s 
esophagus, but not in those with non-ulcer dyspepsia (4). In 
the present study we also found no significant association 
between hypertension and dyspepsia. Previous study 
revealed that patients with diabetes mellitus suffered 
from diabetic dyspepsia (9). However in the present 
study no such association between diabetes mellitus and 
dyspepsia was found. Endoscopy is recommended as the 

first investigation in the work up of a patient with dyspeptic 
symptoms and is essential in the classification of the 
patient’s condition as organic or functional dyspepsia. 
Although the correlation between mucosal alterations 
and symptom pattern is difficult, endoscopy will remain 
the initial investigation of choice for clinically relevant 
abnormalities that need proper detection and biopsy (5). In 
the present study  a very low percentage of the population 
with dyspepsia had endoscopy done (4%). Early satiety 
was significantly associated with dyspepsia in the studied 
subjects. This is in line with findings from previous studies 
(13, 15). In dyspepsia the patient suffers from pain or 
discomfort, in the upper middle part of the stomach area. 
The pain might come and go, but it is there most of the 
time with distention and nausea (5). This is in line with 
findings from the present study. H. pylori infection may 
cause dyspeptic symptoms through other mechanisms 
such as: (1) alterations of gastric acid secretion; (2) 
persistent and active inflammation of gastric mucosa; and 
(7) post-infective changes in gastroduodenal mucosa (6). 
This was not in line with findings from the present study, 
as H. pylori infection was not significantly associated with 
dyspepsia. Opioid analgesics are commonly and in most 
cases effectively used to manage chronic pain of moderate 
to severe intensity. Apart from analgesia, opioids exert 
numerous adverse effects, several of which affect the 
gastrointestinal tract (7). In the present study, intake of 
painkillers were significantly associated with occurrence of 
dyspnea. Aspirin can lead also, to adverse gastrointestinal 
effects ranging from dyspepsia with endoscopically normal 
gastric mucosa, asymptomatic and symptomatic lesions 
such as erosions and ulcers, and complications of ulcers 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ��WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022

including bleeding and perforation (8,14). This is in line with 
the present  study where intake of aspirin was significantly 
associated with occurrence of dyspepsia.

Independent risk factors for dyspepsia adjusted for age, 
sex, body mass index and anti- secretory therapy were a 
positive family history of abdominal pain (10). This is in line 
with findings from the present study, where family history 
of dyspepsia was significantly associated with having 
dyspepsia. Functional dyspepsia is a chronic disease that 
is frequently encountered in everyday clinical practice and 
is characterized by four epigastric symptoms: epigastric 
pain, epigastric burning, early satiety, and postprandial 
fullness (11). In the daily lives of patients, abnormal eating, 
such as rapid or large volume behavior meal ingestion 
(conditions that are reproduced during the rapid drinking 
test), may overload the gastric accommodation process, 
thus generating symptoms (17). This is in line with findings 
from the present study. A previous study described an 
impaired drinking capacity for both water and nutrient liquid 
meal in functional dyspepsia patients compared to healthy 
volunteers, even though no association with specific 
symptoms pattern had emerged (18). Similar findings 
were observed in the present study. High consumption of 
spicy foods is associated with greater odds of frequent 
postprandial fullness and epigastric pain (13). Spicy food 
ingestion was significantly associated with dyspepsia in 
the present study. Exercise is being widely recommended 
as part of the first-line treatment for functional dyspepsia 
by some experts (20). This is not in line with the present 
study. Previous studies found that patients with functional 
dyspepsia have a higher rate of anxiety and depression 
(25,26). In the present study we found that severe anxiety 
and extremely severe depression scores were significantly 
associated with dyspepsia.

Limitations
There are some limitations to this study: as this study is 
cross-sectional, the causal relationship remains unknown, 
and we do not know if the effects of these variables on 
dyspepsia during the COVID-19 pandemic will persist 
in the long term. It is also a nonprobability convenient 
sample, and its generalization to the population may be 
defective; however, it is an exploratory study.
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Conclusion

Dyspepsia is a common gastrointestinal disorder among 
the population of Jeddah city in Saudi Arabia. It is 
associated with several gastrointestinal symptoms, namely 
pain and satiation. It is significantly common among those 
with family history of dyspepsia, and among those who did 
not drink enough water or commonly used painkillers and 
aspirin. It was significantly associated with severe anxiety 
and depression. These findings may help the health care 
planners to consider these points when developing health 
education programs to combat dyspepsia among the 
general population.
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 Abstract

Introduction: The current study aimed to assess 
students’ competency of the Faculty of Medicine, 
Makkah region Saudi Arabia in interpreting com-
mon laboratory investigations like Complete Blood 
Counts.

Methods: The current cross-sectional, quantitative 
and exploratory study was carried out at the Fac-
ulty of Medicine, Rabigh, King Abdulaziz University 
(KAU), Jeddah, from April 1 to April 20, 2022. An on-
line questionnaire was circulated via various social 
media like Facebook, Twitter, and WhatsApp. 

Results: A total of 1,010 respondents participated in 
the survey, representing an overall response rate of 
70%. Among all the respondents, females were 677 
(67%) while males were 333 (33%). There were 277 
(27.4%), 479 (47.4%), and 254 (25.1%) students 
from the fourth, fifth, and sixth years, respectively. 
For most of the statements, more than 70% of stu-
dents responded correctly, but particularly for three 
of the questions, students’ correct responses were 
561 (55.5%), 518 (51.3%), and 491 (48.6%), which 
were not up to the mark. A gender-wise compari-
son showed that the percentage of correct answers 
given by female students was significantly higher 
than that of male students for all statements (p< 
0.001). For most of the indices, more than 70% of 
students responded correctly, while for four ques-
tions, students’ correct responses were not up to 

 
 
 
 
 
the mark. Comparison between students’ gender 
revealed that, apart from two, the percentage of  
female students who correctly interpreted the indi-
ces was significantly higher than that of male stu-
dents (p 0.001). In the results of all participants’ 
responses to the clinical scenario interpretation the 
female students performed significantly better in 
scenarios 1 and 2 (p 0.001).

Conclusions: Overall, our study participants’ com-
prehension of CBC values and interpretation of the 
case scenarios was adequate. On the other hand, 
female students demonstrated better conceptual 
understanding than male students. We recommend 
improving assessment systems to help students ex-
pand their interpretation skills.

Key words: Complete Blood Count, interpretation, 
medical students, Saudi Arabia
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Introduction

Medicine is one of the most demanding professions since 
it involves dedication, passion, and concentration. Usually, 
medical education focuses little on understanding patients’ 
different investigation results (1). Instructors primarily 
focus on the pathophysiology, sign symptoms, and 
treatment. However, different investigations are involved 
in understanding patients’ problems such as blood, 
CSF, urine, and body tissues. Biochemistry, hematology, 
histopathology microbiology, and radio diagnostic units are 
involved. Students’ mentalities toward learning are directly 
related to their level of subject-matter competence (1).

Blood Complete Counts (CBC) including differential WBCs, 
and reticulocyte counts are the time-tested laboratory 
studies in almost all the patients attending hospitals, 
either for outdoor or indoor facilities. CBC interpretation 
is key in diagnosing a number of commonly encountered 
clinical problems (2). CBC is beneficial in the differential 
diagnosis of anemia, hemoglobinopathy/Thalassemia, 
bleeding disorders, infections, metabolic disorders and in 
other clinical conditions (2). In their initial academic years, 
medical students are taught the utility of CBC in different 
clinical situations. In clinical years they get exposure 
to patients with various diseases and during bedside 
teaching, relevant investigations and their interpretation 
are discussed with the teachers (3). 

This exposure to laboratory medicine during student life 
provides an educational background for future physicians, 
ensuring proper diagnosis and management of their 
patients. Pozdnyakova et al. pointed out recently that 
CBC findings were of immense value in the pandemic of 
COVD-19 (3). But one must be trained to acknowledge the 
developing drift in the parameters of CBC. In two studies 
conducted in different countries, May JE recently pointed 
out certain parameters of CBC, which clinicians mostly 
ignored during their consultations (2,4).

A couple of studies investigating the usefulness of CBC 
in general medical patients reporting in the emergency 
department, revealed significant value in early diagnosis 
of the patients (5,6,7). Its predictive value was greatly 
enhanced if the differential WBC count was taken in 
isolation in conditions requiring urgent management 
measures like neonatal sepsis and early detection of 
infections like occult focal  bacterial infections (8, 9,10). 

Wilson et al. stressed the need to train future physicians 
in laboratory medicine services to utilize the essential tool 
of routine investigations effectively (11). A recent study 
revealed that young physicians use laboratory facilities very 
effectively if they get sufficient exposure to interpretations 
of day-to-day laboratory facilities during their training time 
(11). The main purpose of this study was to assess the 
competency of medical students of the Faculty of Medicine 
Rabigh, KAU Jeddah along with other colleges of Makkah 
region Saudi Arabia, in the interpretation of common 
laboratory investigations like CBC. This study will provide 
information about students’ understanding of this common 

and mostly carried out laboratory test so that one knows 
the areas to be stressed in the future.  

Material and Methods

The current cross-sectional, quantitative and exploratory 
study was carried out at the Faculty of Medicine, Rabigh, 
King Abdulaziz University (KAU), Jeddah from April 1 to 
April 20, 2022. Ethical approval was obtained from the 
Unit of Biomedical Ethics, KAU, Jeddah, SA. Our study 
participants were clinical students from different medical 
colleges in the Mecca Region. An online questionnaire 
was prepared with the help of the WHO myth-buster 
document and already published literature (12, 13). The 
questionnaire was converted to a Google form, and the link 
was sent to the students via various means like Facebook, 
Twitter, and WhatsApp. 

Two senior faculty members validated the questionnaire 
for substance and intelligibility, and it was further updated 
based on their recommendations. A pilot study with 40 
students was carried out to ensure the content validity. 
Cronbach’s alpha was discovered to be 80.

The sample size was estimated using the Raosoft sample 
size calculator, with a population size of 2,500 medical 
students, a response rate of 50%, a confidence level of 
95%, a margin of error of 5%, and statistical power of 
80%. The calculated sample size was 334; it was inflated 
due to expected incomplete and missing questionnaires 
and non-responses and to increase the generalizability 
of the results. The data was coded and entered into the 
Statistical Package for Social Sciences (SPSS, IBM, 
USA) software version 22.0 for data entry and analysis. 
Both descriptive statistics and analytic statistics were 
examined. Categorical variables were compared by Chi-
square test, and the scores were compared by Student 
t-test or ANOVA test. The level of statistical significance 
was set at p<0.05.

Results

A total of 1,010 respondents participated in the survey, 
representing an overall response rate of 70%. Among 
all the respondents, females were 677 (67%) while 
males were 333 (33%). The mean age of students was 
23.15±1.3 years. There were 277 (27.4%), 479 (47.4%), 
and 254 (25.1%) students from the fourth, fifth, and sixth 
years, respectively. More than half of the students, 539 
(53.4%), were from the Faculty of Medicine, King Abdulaziz 
University, Jeddah, while 471 (46.6%) were from other 
universities in Mecca region. Table 1 also shows other 
general characteristics. 

Several statements were provided in the survey 
questionnaire, and the participants selected the correct 
option from the list of four. For most of the statements, more 
than 70% of students responded correctly, but particularly 
for three of the questions, students’ correct responses were 
561 (55.5%), 518 (51.3%), and 491 (48.6%), which were 
not up to the mark (Table 2). A gender-wise comparison 
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showed that the percentage of correct answers given by 
female students was significantly higher than that of male 
students for all statements (p< 0.001) (Table 2).

Several indices were interpreted, and participants chose 
the correct interpretation from four options. For most of the 
indices, more than 70% of students responded correctly, 
while for four questions, students’ correct responses were 
not up to the mark. The correct response to a question 
about the normal range of MCH in an adult was 642 
(63.6%). The correct answer for the question, normal 
range of RDW in an adult female, was 390 (38.6%), and 
the correct answers for questions, the value of RDW in Iron 
deficiency anemia and β Thalassemia, were 570 (54.4%) 
and 547 (54.2%), respectively (Table 3). Comparison 
between students’ gender revealed that, apart from 

two, the percentage of female students who correctly 
interpreted the indices was significantly higher than that 
of male students (p 0.001) (Table 3). Additionally, for the 
normal range of reticulocytes, more males than females 
got the correct answer (0.0018) (Table 3). 

The results of participants’ responses to the clinical 
scenario’s interpretation were 818 (81%), 807 (79.9%), 
and 590 (58.4%), respectively, for scenarios 1, 2, and 3. 
In the scenario related to pallor and moderate jaundice, 
the student’s performance was not up to the mark 590 
(58.4%). For the same question, there was no difference 
between male and female responses (p=0.4671). Female 
students performed significantly better in scenarios 1 and 
2 (p 0.001) (Table 4).
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Table 1: Participants’ general characteristics (N=1010)
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Table 2: All participants’ correct responses to each statement and gender-wise comparison of correct answers 
(Total =1010, Female=677, Male=333)
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  Table 3: All participants, correct interpretation of indices and gender-wise comparison of the correct answer 
  (Total =1010, Female=677, Male=333)
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Table 4: Responses of all participants to the interpretation of clinical scenario and gender-wise comparison of correct 
interpretation of clinical scenario (Total =1010, Female=677, Male=333)
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Discussion

CBC is the most advised test among outdoor and 
admitted patients. Quite deceptively, it is thought to be 
a simple test. It contains both simple quantitative results 
and the calculated complex results. One needs training to 
understand the message in the report (14,15). The present 
study concentrated on the students of clinical years, i.e., 
fourth, fifth, and sixth years. The response to a couple of 
the questions like MCH values and RDW interpretation 
was not up to the mark by our study cohort. Furthermore, 
the results showed that the senior medical students mainly 
concentrated on selected parameters of CBC, such as 
RBC count, Hemoglobin, MCV, total leukocyte count, 
platelets, differential WBC count, and reticulocyte count. 
Histograms and other parameters were at times ignored 
during the report interpretation. Similar trends were 
observed in a study concentrating on junior doctors (16). 
MCH (Mean Corpuscular Hemoglobin) and MCHC (Mean 
Corpuscular Hemoglobin Concentration), critical red cell 
indices, were mostly ignored by observers. MCH and 
MCHC values should be interpreted in conjunction with 
the MCV values. RDW (Red Cell Distribution Width), in 
conjunction with the MCH, is mainly among the neglected 
parameters of CBC (17). RDW values mostly reflect the 
distribution of RBC size, and it is considered a reliable 
indicator of anisocytosis, mostly used in the diagnosis of 
hypochromic microcytic and normochromic normocytic 
anemias. The RDW parameter helps to differentiate 
among the causes of anemia; a high RDW value indicates 
the possibility of Iron deficiency anemia, whereas normal 
RDW in the presence of low hemoglobin and low MCV 
suggests the presence of thalassemia state/disease (17). 

A Brazilian study regarding knowledge of CBC interpretation 
by health professionals, especially concerning various 
clinical states, mentioned poor interpretations by many 
doctors despite having post-graduate qualifications. Most 
of these doctors were confident in being knowledgeable in 
CBC interpretations. It has been suggested that along with 
two other parameters in CBC, RDW is the most neglected 
finding among clinicians during the interpretation of CBC (18). 
 
Our study revealed an interesting finding: female medical 
students responded to the survey with greater attention 
and with a thoughtful mind compared to their male 
counterparts. This fact has been noted in several previous 
studies carried out at KAU and other centers (19, 20, 21 
& 22). In one study, it was pointed out that male students 
have many outdoor interests whereas female students 
being  at home or in a hostel can spare more time for 
curricular activities (23). Statistical analysis revealed that 
in all the questions except in a couple of queries (26 out 
28), a strong statistical significance (<0.001) was observed 
in the responses of male and female students. It showed 
that the female students’ conceptual understanding was 
better than males. The male students need to give more 
time to their studies.

We presented a few clinical scenarios with relevant 
hematological findings to access the applied clinical 
knowledge. The Overall response was encouraging 

except in an odd scenario where the response was not 
up to the mark. Female students performed much better 
as compared to male students. It indicated that the female 
students’ knowledge and interpretation skills are better 
than males. Therefore, it is suggested that male students 
should be more focused while interpreting the CBC 
reports. To improve their understanding and interpretation 
skills, they should discuss all their misconceptions with 
their teachers. 

Rosenberg W stressed that evidence-based learning 
practice could improve the problem-solving capabilities 
among medical students (24). Burgess A et al. in a 
recent study emphasized that team-based learning and 
case-based learning modalities are strong instruments 
for polishing the problem-solving capabilities of medical 
students (25). It has been stressed that adopting layered 
analysis of self-explanation and structured reflection 
to support clinical reasoning helps medical students in 
clinical problem-solving. 

A recent study reported that most medical students 
perceived case-based learning (CBL) as a tool that 
facilitates their transformation from fact, and memorizers 
into problem solvers, provides insight into real-life 
experiences, promotes deep learning, and keeps them 
engaged during the sessions (1). Therefore, CBL’s 
importance in deeper learning is undeniable. 

Students’ continuous evaluation is essential to encourage 
their learning motives (26), hence, it has been proposed 
to link the assessments with CBL like activities so that 
students can focus more on conceptual knowledge. 
Such an approach will assist them in remembering the 
material for a more extended period and using it in real-life 
scenarios while interacting with patients (27, 28).

Khalid et al. have advocated that clinical exposure for 
medical students be included early in their MBBS programs 
to improve collaborative skills and self-directed learning (1). 
 
A study reported that specific modes of training, such as 
CBL, and PBL, require medical students to search on the 
net and open their textbooks in order to obtain necessary 
knowledge (19).

CBC plays a crucial role in diagnosing several clinical 
conditions and patient management. The current practical 
knowledge among medical students regarding its 
interpretation needs attention. Medical students should 
be encouraged to interpret laboratory investigations 
concerning the clinical presentation of their patients (28, 
29).

Limitations of the study: Our study was carried out in the 
immediate post COVID-19 era. We relied on the online 
questionnaire and couldn’t arrange face-to-face sessions. 
There was a possibility that students may consult literature 
while answering the questions. But the authors were of 
the idea that we didn’t ask our study cohort to reveal their 
identity so it would minimize the chances of taking help 
either online or through books. 
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Conclusion

Overall, our study participants’ understanding regarding 
CBC values and their interpretation of the case scenarios 
was up to the mark. However, female students had 
better conceptual understanding compared to males. 
It is recommended that for further enhancing their skills 
of interpretation there should be an improvement in 
assessment tools.
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Abstract

Objective: To identify various post-catheterization 
complications in diabetic patients with myocardial 
infarction.

Methods: A retrospective study design was followed 
to include all diabetic patients with myocardial in-
farction who underwent cardiac catheterization at 
Prince Faisal Bin Khalid Cardiac Center, Aseer Re-
gion, Saudi Arabia, during the past year (n=500). 
Data were obtained from the center’s medical record 
system. A data sheet was designed by the research-
ers and was used for data collection. 

Results: Most patients were males (81.4%), aged 
50 years or more (78.4%), Saudi (88.8%), married 
(94.2%), 26% were overweight, 15.3% were obese, 
and 17% were current smokers. Commonly asso-
ciated comorbidities mainly included dyslipidemia 
(63.6%), and hypertension (52%). Anticoagulants 
were received by almost all cases (98.8%), while 
98.2% were hospitalized for 2 weeks, and 55.2% 
were followed up for more than 4 weeks. Most par-
ticipants underwent catheterization of one or two ar-
teries (64.8% and 25.2%, respectively). Post-cathe-
terization complications affected 65 patients (13%), 
but these complications did not differ significantly 
according to patients’ characteristics. 

Conclusions: Post-catheterization complications are 
common among diabetic patients with myocardial 
infarction, mainly chest pain, thrombosis, dyspnea 
and death. Anticoagulants are the most commonly 
administered medications. Hospital stay is mainly 
for less than two weeks, but they usually need fol-
low-up for more than four weeks. It is important to 
achieve strict control for diabetes before conducting 
coronary catheterization.

Keywords: Myocardial infarction, diabetes, 
catheterization, complications.
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Introduction

Diabetes mellitus is a metabolic illness caused by the 
pancreas’ inability to produce sufficient insulin or the body’s 
inability to use it effectively, resulting in hyperglycemia. 
Diabetes affects 23.7% of the Saudi population. Its 
diagnosis is based on symptoms and laboratory results, 
e.g., glycated hemoglobin (HbA1c) scores higher than 
6.5% on two distinct occasions. End-organ damage can 
occur as a result of diabetes (1). 

Diabetes has a greater impact on the outcome of coronary 
artery disease. Hence, early prevention is important (2). 
For patients with myocardial infarction, percutaneous 
coronary intervention is a common treatment option. Those 
with poor HbA1c management had a greater mortality and 
morbidity rates (3). 

In recent years, prevalence of diabetes mellitus has been 
increasing in developing countries, due to changes in 
lifestyle and diet. Diabetes is a major cardiovascular risk 
factor for coronary artery disease, with the risk of coronary 
artery disease occurrence being 2-5 times higher in 
diabetics than non-diabetics (4). 

Cardiac catheterization is a common procedure that 
is conducted for the diagnosis or treatment of several 
cardiac problems. However, it has some risks, while major 
complications are quite rare (5).

Prevalence of diabetes among the Saudi population is 
quite high (23.7%) (1). Therefore, it is important to explore 
the common complications among diabetic patients 
undergoing cardiac catheterization.

Objective

The present study aimed to identify various post-
catheterization complications in diabetic patients with 
myocardial infarction.

Methodology

A retrospective cohort study design was followed to 
include all diabetic patients with myocardial infarction who 
underwent cardiac catheterization at Prince Faisal Bin Khalid 
Cardiac Center (PFBKCC) during the past year (2021). 
 
Prince Faisal Bin Khalid Cardiac Center (PFBKCC) is 
a governmental 78-bed tertiary care hospital, under the 
General Directorate of Health in Abha City, Aseer Region, 
Saudi Arabia. It is a specialized center that provides 
healthcare services for cardiac patients. 

Inclusion criteria were adult (aged above 18 years) 
diabetic patients (type 1 or 2), with myocardial infarction 
who underwent cardiac catheterization at PFBKCC during 
2021. Patients who were recently diagnosed as diabetics 
(within the last 6 months) were not included.

Data were obtained from the center’s medical record 
system. Based on relevant literature, a data file (in Excel 

sheet) was designed by the researchers and was used for 
data collection. It included patients’ personal characteristics 
(gender, age groups, nationality, and marital status); risk 
factors for ischemic heart disease (body mass index, and 
smoking status); associated comorbidities (dyslipidemia, 
hypertension, other heart diseases, and renal disease); 
received medications, number of catheterized arteries, 
hospital stay, duration of follow-up and recorded post-
catheterization complications.  

The relevant data of 500 diabetic patients fulfilling the 
inclusion criteria were enrolled in the present study. Data 
were collected during the period from January 2022 to 
March 2022. Collected data were statistically analyzed 
using the Statistical Package for the Social Sciences (IBM, 
SPSS, version 28).  Descriptive statistics (frequencies and 
percentages) were calculated. Chi square (X2) test was 
applied to test significance of differences regarding post-
catheterization complications among diabetic patients 
according to their personal characteristics.

The official ethical approval was obtained from the General 
Directorate of Health in Aseer Region. During data 
collection, anonymity was fully considered. No personal 
or identifying data (e.g., names or mobile phone numbers) 
were used. However, since this is a record-based study, 
no consent was requested from patients.

Results

Table (1) shows that most patients were males (81.4%), 
aged 50 years or more (78.4%), Saudi (88.8%), married 
(94.2%), 26% were overweight, 15.3% were obese, and 
17% were current smokers.

Table (2) shows that 63.6% had dyslipidemia, 52% were 
hypertensive, and 13.4% had past history of angina 
pectoris. Anticoagulants were received by almost all cases 
(98.8%). Most participants underwent catheterization 
of one artery (64.8%), while 35.2% underwent the 
catheterization of two or more arteries, as shown in 
Figure (1). Post-catheterization complications affected 65 
patients (13%), as shown in Figure (2); they were mainly 
chest pain (16, 3.2%), thrombosis (5, 1%), dyspnea (4, 
0.8%) and death (3, 0.6%). 

Table (3) shows that incidence of post-catheterization 
complications were higher among males than females 
(14% vs. 8.6%, respectively), was highest among those 
aged 50 years or more (14.3%), almost equal among single 
and married patients (13.8% vs. 13.0%, respectively), 
highest among obese patients (19.6%), higher among 
cigarette smokers than non-smokers (17.6% vs. 12.0%, 
respectively), higher among patients with dyslipidemia than 
those without dyslipidemia (13.8% vs. 11.5%, respectively), 
and was higher among those who underwent more than 
one artery catheterization than those who underwent a 
single artery catheterization (14.8% vs. 12%, respectively). 
However, post-catheterization complications did not differ 
significantly according to participants’ characteristics. 
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Table 1: Personal characteristics of study sample

Table 2: Medical history of study sample (n=500)
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Table 3: Post-catheterization complications according to personal characteristics of study sample

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10�� WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022

Figure 1: Number of catheterized arteries among diabetic patients with myocardial infarction 

Figure 2: Incidence of post-catheterization complications among diabetic patients with myocardial infarction 
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Discussion

Diabetic patients are at a higher risk of cardiovascular 
disease than non-diabetics. In general, this was associated 
with a 3-fold to 4-fold increase in all diabetic patients, but 
may rise to up to 40-fold increase in diabetes associated 
with chronic renal impairment (6).

The present study aimed to identify most frequently 
encountered post-catheterization complications among 
diabetic patients with myocardial infarction, admitted to 
Prince Faisal Bin Khalid Cardiac Center, Aseer Region, 
Saudi Arabia.

The present study showed that most patients were males, 
aged 50 years or more, either overweight, or obese, 
with 17% being cigarette smokers. Moreover, commonly 
associated comorbidities included dyslipidemia and 
hypertension.

These findings underline the characteristic risk factors for 
myocardial infarction, repeatedly reported in literature. 
Rathore et al. (7) argued that since type 2 diabetes shares 
several risk factors in common with coronary artery disease, 
(e.g., older age, hypertension, dyslipidemia, obesity), the 
increasing prevalence of diabetes indirectly implicates an 
escalating risk of coronary artery disease as well. 

Furthermore, it is well-known that men tend to have 
heart attacks earlier in life than women, whose heart 
attacks increase after menopause. In addition, smoking 
is a strong risk factor of myocardial infarction, premature 
atherosclerosis and sudden cardiac death (8). Infarction is 
also greatly enhanced by increased body mass index (9).
 
Our study indicated that about one-third of patients 
underwent catheterization of two or more arteries. 
Anticoagulants were received by almost all cases. 

Saito and Kobayashi argued that percutaneous coronary 
intervention has become a standard of care procedure 
in the setting of angina or acute coronary syndrome, 
and anticoagulation therapy is the cornerstone of 
pharmacological treatment aiming at preventing ischemic 
events following this intervention. Dual antiplatelet therapy 
as the combination of aspirin and anti-platelet drugs has 
been proven to decrease stent-related thrombotic risks (10). 

Craig et al. concluded that, compared to clopidogrel and 
low-dose aspirin, the use of rivaroxaban and low-dose 
aspirin reduced the risk of major adverse cardiovascular 
events, cardiovascular death and stroke including ischemic 
stroke in patients with or at high risk for chronic coronary 
artery disease. These benefits of rivaroxaban and low-
dose aspirin compared to clopidogrel and low-dose aspirin 
appear to be achieved without significantly increasing 
patients’ risk of moderate-to-severe bleeding, including 
intracranial hemorrhage or fatal bleeding (11).

Moreover, findings of the double blind randomized clinical 
trial of Eikelboom et al. (12) revealed that, in patients 
with  atherosclerotic vascular disease, the outcome 

of anticoagulant therapy with rivaroxaban-plus-aspirin 
was better than in the aspirin-alone group (hazard ratio: 
0.76; 95% confidence interval: 0.66-0.86; P<0.001). 
Nevertheless, major bleeding events occurred in more 
patients in the rivaroxaban-plus-aspirin group (288 patients 
[3.1%] vs. 170 patients [1.9%]; hazard ratio, 1.70; 95% CI, 
1.40 to 2.05; P<0.001).  

Miller (13) noted that the use of anticoagulation therapy is 
common after cardiac intervention, but may also increase 
the risk and amount of bleeding. 

Our study showed that post-catheterization complications 
were observed to be relatively high among participants, 
affecting up to 13% of diabetic patients, mainly in the form 
of post-catheterization chest pain (3.2%), but about 1% 
had thrombosis, or dyspnea while 3 cases died (0.6%). 

Tavakol et al. (14) stated that the risk of major complications 
during cardiac catheterization procedure is not high, being 
usually less than 1%, while the risk of mortality is quite low 
(0.05%). The complications can range from minor discomfort 
at the site of catheterization, to major ones like death. 

This very high incidence of post-catheterization 
complications among our diabetic patients may provide 
evidence that diabetes constitutes a high risk for these 
post-catheterization complications among patients with 
myocardial infarction.

Our study also revealed that the post-catheterization 
complications among diabetic patients were higher among 
males than females, among those aged 50 years or more, 
among obese patients, among smokers, among patients 
with dyslipidemia, and among those who underwent more 
than one artery catheterization. 

Miller (13) noted that post-catheterization complication 
rates are dependent on several factors, such as patients’ 
demographics, vascular anatomy, comorbid conditions, 
clinical presentation, the procedure being performed, and 
the experience of the operator. She listed several risk 
factors that are associated with developing a complication 
after cardiac catheterization, such as older age, female sex, 
and among those who had previous cardiac intervention. 

It is to be emphasized that knowing who is at high risk 
of developing post-catheterization complications will help 
guide clinicians’ assessment of the cardiac catheterization 
procedure. Manda and Baradhi (15) stated that when the 
risk of complications is expected to be more than what is 
considered acceptable for the procedure, alternative modes 
of imaging and assessment can be used. Experienced 
operators should modify the technique of the procedure 
in a way as to get the best possible outcomes for each 
individual patient with the least amount of risk. 

Study limitations
There are few limitations that should be stated. First, this 
study was conducted at a single-center (i.e., PFBKCC) 
in Abha City, Aseer Region, Saudi Arabia. This may limit 
the generalizability of our results. Second, the present 
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study followed a retrospective hospital record-based 
design. Although this research design is relatively cheap, 
quick, and easy to perform, it has some disadvantages. 
Hospital records may not include all pertinent risk factors. 
Moreover, since different healthcare professionals have 
been involved in patient care, the measurement of risk 
factors and outcome(s) throughout the hospital records 
would probably be less accurate and consistent than those 
obtained from prospective cohort studies (16).

Conclusions

Most patients with diabetes mellitus and myocardial 
infarction are males. Post-catheterization complications 
are common among diabetic patients with myocardial 
infarction, mainly chest pain, thrombosis, dyspnea and 
death. Anticoagulants are the most frequently administered 
medications to these patients. Hospital stay for these 
cases is mainly for less than two weeks, but they usually 
need follow up for more than four weeks. It is important 
to achieve strict control for diabetes before conducting 
coronary catheterization.
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Abstract
Aim of study: Aim of study: To explore quality of life 
(QOL) among elderly population and to identify the 
factors associated with their QOL.

Methods: Following an observational cross-section- 
al research design, this study included 405 elderly 
patients attending the primary healthcare centers 
(PHCCs) in Aseer Region, Saudi Arabia. A self-ad- 
ministered questionnaire was constructed and uti- 
lized for data collection. It included personal and 
socio-demographic characteristics, lifestyle habits, 
clinical data and the WHOQOL-BREF Question- 
naire to assess participants’ QOL.

Results: About half of participants (53.3%) were 
males, 65.7% was less than 70 years old, 89.4% 
were Saudi, and 68.1% were currently married. 
Regular exercise was practiced by 19.3% of partici- 
pants, while 8.4% were smokers. About two-thirds 
of participants were hypertensive (64%), or diabetic 
(63.2%), while 49.6% had musculoskeletal diseases, 
about one third had visual problems (38.8%), eye 
diseases (34.8%), or dyslipidemia (33.6%), while 
23.2% had heart disease. The mean overall percent 
score for WHOQOL was 66.4±11.4%, while the low- 
est mean percent score was for their physical health 
(64.5±11.4%), while that for psychological domain 
was 66.2±11.5%, that for social relationships was 
68.1±17.7%, and for environment was 67.6±14.6%,
 

while negative feelings were always felt by  4%, very 
often by 23%, and quite often by 45%. Par- ticipants’ 
WHOQOL mean percent scores differed significantly 
according to their age group (p<0.001), marital sta-
tus (p<0.001), educational status (p<0.001), occupa-
tional status (p=0.001), monthly income (p<0.001), 
residence (p=0.004), and regular practice of exer-
cise (p<0.001).

Conclusions: Elderly people attending PHC cent- 
ers in Aseer Region have suboptimal overall QOL, 
with their physical health being the lowest manifes- 
tation. Several chronic diseases are highly preva- 
lent among elderly people, such as hypertension, 
diabetes, sensory problems, musculoskeletal dis-
eases, heart and  urinary  diseases. Therefore, it is 
necessary to provide high attention toward geriatric 
care in order to enhance their QOL.

Key words: Elderly, primary health care, Quality of 
life, life style, WHOQOL.
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Introduction

Globally, there is an increasing in longevity as a result of 
improvements in economics, living status and health, and 
Saudi Arabia is not an exception. By 2021, the estimated 
worldwide elderly population represented 21.1% of the 
population, with an expected rise to about two billion by 
2050 (1). In the Kingdom of Saudi Arabia, life expectancy 
of men is 73.5 years and that of women 76.5 years and 
overall, 74.8 years and Saudi Arabia ranked the 84th 
position all over the world (2).

According to the World Health Organization (WHO), 
almost 15% of elderly population aged 60 years and over 
having neuropsychiatric disorders; commonly dementia 
and depression (3). Also, the world Health Organization 
declared that “aging must be accompanied by continuous 
opportunities for good health, participation, and security” 
to make it a positive experience (4). In order to achieve 
this, there should be comprehensive and multidisciplinary 
care for elderly people, considering the nature of their 
living environment (5).

The WHO defines the concept of quality of life (QOL) as 
“an individual’s perception of their position in life in the 
context of the culture and value systems in which they live 
and in relation to their goals, expectations, standards, and 
concerns” (6).

With increasing in the proportion of elderly population in the 
community, heath demands and other social requirements 
increase (7). Studies have shown that aging is associated 
with deterioration of physical health, mental and memory 
weakness as well as psychological disturbance (8). The 
elderly population often faces various forms of pressure, 
such as health-care expenditures, work migration, financial 
disciplines, and reduced family size, which can adversely 
affect their life (9).

The most important aspects of QOL assessment among 
elderly people are autonomy, self-decision-making, 
absence of suffering and pain, competent sensory abilities, 
social support, sufficient financial level, feeling usefulness 
to others, self-sufficiency and happiness (10).

Determinants of quality of life among elderly people are 
numerous including demographic factors such as age and 
gender, socio-economic factors such as educational level, 
marital status, financial status and, social support, cultural 
values, health-related factors such as chronic illness, 
functional status, availability of health care services, and 
finally personal factors in the form of coping mechanisms 
and self-efficacy (7, 10-12).

This study aimed to explore quality of life among elderly 
population in Aseer Region, Kingdom Saudi Arabia and to 
identify the factors associated with their quality of life.
 

Methodology

This study followed an observational cross-sectional 
research design. Elderly patients attending the 
governmental primary healthcare centers (PHCCs) in 
Aseer Region, Saudi Arabia constitute the target study 
population.

The minimum sample size was calculated according to 
Bartlett et al (13). to be 384, according to the formula: 
(n=Z2XpXq/d2), where (n) is the calculated sample size; 
(Z) is  the  z-value  for  the  selected  level  of  confidence  
= 1.96; (p) is the prevalence of poor QOL, which has been 
assumed to be 50%, (i.e., 0.05); (q) is (1–P), i.e., 0.50; 
and (d) is the maximum acceptable error (0.05). However, 
the sample size was increased to 405 to compensate for 
possible non-respondence and missing values.

Recruitment of participants took place during the period 
from July to August 2021. A multi-stage random sampling 
technique was applied. In the first stage, two out of the 
four geographical regions (East, West, North and South) 
Aseer Region were selected by simple random sampling. 
In the second stage, one PHCC was selected from each 
selected region by simple random technique. Moreover, the 
PHCC affiliated to King Khalid University was purposively 
selected. Finally, 135 elderly patients attending each of 
these three PHCCs were consecutively interviewed and 
recruited to the present study.

Data collection tools
A self-administered questionnaire was constructed and 
utilized for data collection. It included the following parts: 
Personal and socio-demographic characteristics, including 
age in years, gender, highest educational level, marital 
status, average monthly income and current residence.
• Lifestyle habits: smoking, regular practice of physical 
exercise.
• Clinical data: history of associated co-morbidity e.g., 
diabetes, hypertension, cardiac disease, respiratory 
diseases, renal diseases, cancer, arthralgia, paralysis, 
hearing impairment and vision impairment, using moving 
aid.
• The WHOQOL-BREF Questionnaire to assess 
participants’ QOL. It is a 26-item reliable and validated tool 
assessing quality of life (QOL) in the domains of physical 
health, psychological health, social relationships and 
environment (14, 15). This tool has been tested across 
cultures including in general Arabic population and showed 
very good psychometric properties, such as construct 
validity and internal consistency with Cronbach’s alpha 
superior to other QOL assessment tools (16, 17). For 
categorization of the quality of life, the following values 
of the WHOQOL-BREF score were extracted from the 
reviewed studies and were applied in the current study: 
score ≤ 45, poor HRQOL; score 46–65, moderate HRQOL; 
and score > 65, relatively high HRQOL (18).
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Data collection technique
After obtaining the necessary ethical approval (ECM# 
2021-3601, on 21-2-2021) the researchers visited the 
selected three study PHCCs. Prior to data collection, the 
researchers briefly introduced themselves and offered 
a clear explanation of the study purpose to all PHC 
physicians and potential participants (or their caregivers). 
Approximately 10-15 elderly participants could be recruited 
daily. Interviews were conducted during participants’ 
waiting times. Data were collected during the period from 
March till May 2021.

Data entry and statistical analysis
Descriptive and analytic statistical methods and tests were 
adopted using the Statistical Package for Social Sciences 
(IBM, SPSS version 25). Frequency and percentage 
were calculated for all categorical variables, while mean 
and standard deviation were calculated for quantitative 
variables. Hypotheses testing was conducted using 
the chi square test (X2) to detect relationships between 
categorical variables, while independent t-test, or analysis 
of variance (ANOVA) were applied to compared means 
between groups. Level of significance was decided at 
p<0.05.

All official approvals were fulfilled before conducting the 
research. Before start of data collection, an informed 
consent has been asked from every potential participant 
who was informed that he/she has the full right not 
to participate in the study or to withdraw prior to its 
completion. Confidentiality and privacy were guaranteed 
for all participants.

Results

Table (1) shows that 53.3% of participants were males, 
65.7% was less than 70 years old, 89.4% were Saudi, 
and 68.1% were currently married. About one-third of 
participants (36%) were illiterate, while 15.8% were 
university educated. The monthly income of 47.9% was 
less than 5000 SR. Residence of most participants (78%) 
was urban.

Table (2) shows that regular exercise was practiced by 
19.3% of participants, while 8.4% were smokers.

Table (3) and Figure (1) show that about two-thirds of 
participants were hypertensive (64%), or diabetic (63.2%), 
while 49.6% had musculoskeletal diseases, about one 
third had visual problems (38.8%), eye diseases (34.8%), 
or dyslipidemia (33.6%), while almost one-fourth had heart 
disease (23.2%) or urinary problems (21%). Almost one- 
fifth of participants had kidney disease (19%) or hearing 
problems (18.5%). Moreover, 7.2% had stroke and 4% 
had cancer.

Table (4) and Figure (2) show that the mean overall 
percent score for WHOQOL was 66.4±11.4%, while the 
lowest mean percent score was for their physical health 
(64.5±11.4%), while that for psychological domain was 
66.2±11.5%, that for social relationships was 68.1±17.7%, 
and for environment was 67.6±14.6%

Figure (3) shows that negative feelings were always felt by 
4%, very often by 23%, and quite often by 45%.

Table (5) shows that participants’ WHOQOL mean percent 
scores differed significantly according to their age group 
(p<0.001), being lowest among those aged 70+ years, 
their marital status (p<0.001), being lowest among single 
participants, their educational status (p<0.001), being 
lowest among illiterate participants, their occupational 
status (p=0.001), being lowest among unemployed 
participants, their monthly income (p<0.001), being lowest 
among participants with lower income, and their residence 
(p=0.004), being lower among rural residents. However, 
participants’ WHOQOL mean percent scores did not differ 
significantly according to their gender or nationality.

Table (6) shows that participants’ WHOQOL mean percent 
scores differed significantly according to regular practice 
of exercise (p<0.001), being lower among those who 
do not practice regular exercise. However, participants’ 
WHOQOL mean percent scores did not differ significantly 
according to their smoking status.

Table (7) shows that regarding the physical domain, 
participants’ QOL differed significantly according to their 
age group (p<0.001), being lowest among those aged 
70+ years, their nationality (p=0.005), being lower among 
Saudi participants, their marital status (p=0.001), being 
lowest among single participants, their educational status 
(p<0.001), being lowest among illiterate participants, 
differed significantly according to their occupational status 
(p<0.001), being lowest among unemployed participants, 
and according to their monthly income (p=0.036), being 
lowest among participants with lower income.

Regarding the psychological domain, participants’ QOL 
differed significantly according to their age group (p<0.001), 
being lowest among those aged 70+ years, their nationality 
(p<0.001), being lower among Saudi participants, their 
marital status (p=0.001), being lowest among divorced 
participants, their educational status (p<0.001), being 
lowest among illiterate participants, differed significantly 
according to their occupational status (p=0.004), being 
lowest among unemployed participants, their monthly 
income (p=0.001), being lowest among participants with 
lower income, and according to their residence (p=0.037), 
being lower among rural residents.

Regarding the social domain, participants’ QOL differed 
significantly according to their age group (p<0.001), being 
lowest among those aged 70+ years, their marital status 
(p=0.005), being lowest among divorced participants, 
their educational status (p<0.001), being lowest among 
illiterate participants, differed significantly according to 
their occupational status (p=0.011), being lowest among 
retired participants, their monthly income (p=0.059), 
being lowest among participants with lower income, and 
according to their residence (p=0.022), being lower among 
rural residents.
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Participants’ QOL differed significantly according to their 
age group (p<0.001), being lowest among those aged 70+ 
years, their marital status (p<0.001), being lowest among 
single participants, their educational status (p<0.001), being 
lowest among illiterate participants, differed significantly 
according to their occupational status (p=0.009), being 
lowest among unemployed participants, their monthly 
income (p<0.001), being lowest among participants with 
lower income, and according to their residence (p=0.001), 
being lower among rural residents.
 

Table (8) shows that regarding the physical, psychological 
and environment domains, participants’ QOL differed 
significantly according to their regular practice of exercise 
(p<0.001 for all), being lower among those who do not 
practice regular exercise. Regarding their social domain, 
participants’ QOL differed significantly according to their 
regular practice of exercise (p<0.001), being lower among 
those who do not practice regular exercise, and according 
to their smoking status (p=0.046), being lowest among 
current smokers.

Table 1: Personal characteristics of elderly participants (n=405)
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Table 2: Life style habits of elderly participants (n=405)

Table 3: Prevalence of different morbidities among participants

Figure 1: Associated comorbidities
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Table 4: Participants’ WHOQOL domain mean percent scores

Figure 2: WHOQOL domain mean percent scores
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Figure 3: How often does the elderly participant have negative feelings
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Table 5: Participants’ overall WHOQOL mean percent scores according to their personal characteristics

Table 6: Participants’ overall WHOQOL mean percent scores according to their life style habits
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Table 7: Participants’ WHOQOL domain mean percent scores according to their personal characteristics 

† Statistically significant p<0.05
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Table (8): Participants’ WHOQOL domain mean percent scores according to their life style habits

   † Statistically significant p<0.05

Discussion

Findings of the present study revealed that elderly overall QOL 
were significantly lower among those who are aged above 70 
years, single, illiterate participants, unemployed, with low monthly 
income, rural residents, who do not practice regular exercise. 
All QOL domains were significantly affected by participants’ 
sociodemographic characteristics, such as their age, marital 
status, education, occupation, income and residence. Moreover, 
negative feelings were always felt by 4%, very often by 23%, and 
quite often by 45%.

These findings are in accordance with those reported by several 
national and international studies. In Riyadh Al-Surimi et al. 
assessed the QOL among elderly patients at the Home Health 
Care program of the Ministry of National Guard Health Affairs. 
They reported that their overall QOL was significantly affected 
by their socio-demographic characteristics, e.g., marital status. 
Educational level was a significant determinant for physical 
health and environment domains, while age, was a significant 
determinant for psychological domain. Marital status was the 
only significant determinant for the social domain (19). Karlin 
et al. reported that the majority of elderly in Saudi Arabia 
were concerned regarding their physical functioning, financial 
resources, and their daily obligations (20). 

In Turkey, Asılar and Bakar reported that elderly’s education, 
income level, and social support were directly proportional to 
their quality of life, while cigarette smoking negatively affected 
their quality of life (21). In Slovakia, Soósová reported that the 
highest QOL was observed in the domains of social relationships, 
whereas the lowest QOL was observed in the domains of physical 
health, and social participation (10). 

Our study revealed that the elderly’s overall QOL is suboptimal, 
with a mean overall percent score of 66.4±11.4%, with the lowest 
mean percent score being for physical health (64.5±11.4%), while 
that for psychological domain was 66.2±11.5%, 68.1±17.7% for 
social relationships, and 67.6±14.6% for environment. 

Similarly, Cheraghi et al. who conducted a systematic review and 
meta-analysis to assess the QOL of the elderly population using 
WHO-QOL-BRIEF questionnaire reported that the pooled overall 
mean QOL percent score was 60.1±4.6%, that for physical health 

was 55.13%, for environment was 51.8%, for psychological 
was 56.68% and for the social relationship was 57.82% (21). In 
India, Devraj and D’mello reported that the average overall QOL 
percent score among elderly was 74.3%. elderly’s age, gender, 
marital status, education, job status, and socioeconomic status, 
were significant determinants of QOL of the participants (7). 

These findings reflect the necessity to provide high attention and 
urgent care toward physical, social, environmental and mental 
health to elderly in order to enhance their QOL (23).

Our study showed that most elderly participants had various 
chronic diseases, such as hypertension, diabetes sensory 
problems, heart or renal diseases, in addition to stroke and 
cancer.

This is in agreement with that reported by Shah et al., in India, 
who found that common chronic health problems among 
elderly participants were joint pain, visual and eye problems, 
hypertension, and diabetes mellitus. Domains of quality of life 
were better among educated and married elderly people (12). 
In Brazil, Miranda et al. reported that the lowest QOL score 
was observed regarding the environmental domain. Advanced 
age, physical activity, diabetes, musculoskeletal diseases, and 
hypertension were significant determinants of QOL (24).

These findings indicate the importance of geriatric care which 
allows elderly people to receive the highly needed specialized care 
and takes into consideration their special needs, especially while 
facing several chronic conditions that require specialized care 
management. Moreover, elderly people should be encouraged 
to receive preventive care to enhance prolonged health and their 
independence.

Conclusions

Based on findings of the present study, it can be concluded 
that elderly people attending PHC centers in Aseer Region 
have suboptimal overall QOL, with their physical health being 
the lowest manifestation. Several chronic diseases are highly 
prevalent among elderly people, such as hypertension, diabetes, 
sensory problems, musculoskeletal diseases, heart and urinary 
diseases. Therefore, it is necessary to provide high attention 
toward geriatric care in order to enhance their QOL.
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Abstract

Aim of Study: To identify the extent and causes for 
prolonged patient waiting times and overcrowding 
at the Radiology Department (RD) in Aseer Central 
Hospital, Abha City, Saudi Arabia.

Methods: A cross-sectional observational study de-
sign was followed. It included 107 staff members at 
the RD in Aseer Central Hospital. A data collection 
tool was designed by the researchers and used for 
data collection.

Results: 51.4% of patients were referred to RD from 
the outpatient clinics, 27.3% were referred from 
the ED, while 21.3% were inpatients. Monday and 
Tuesday were the most overcrowded days at the 
RD (33.3% and 20.8%, respectively). Almost half of 
the patients (47%) stayed in the waiting area for 1-3 
hours. Patient waiting times differed significantly ac-
cording to their days of received radiologic services, 
with the longest waiting time being on Wednesday 
(44.4%, p=0.021), and according to patients provid-
ed radiologic services. The most frequently stated 
causes by the radiology staff for overcrowding at 
the RD were the “huge number of patients received 
directly from the community who did not go via a pri-
mary health care center”; “the large number of non-
emergency patients” and the “socially recommend-
ed cases sent to RD via the ED”  (45.8%, 32.7% and 
29.9%, respectively).

Conclusions: Patient waiting times are  unduly pro-
longed. It is mostly 1-3 hours. The main bulk of over-
crowding comes from patients referred from the out-
patient clinics. The main causes for overcrowding 
are the excessive number of non-emergency, un-
scheduled patients, and the socially recommended 
cases, in addition to the shortage of specialist radi-
ology physicians.

Recommendations: There is a need to implement an 
elaborate system to organize unscheduled patients, 
who may crowd out other emergency patients and to 
allocate a special radiology section for patients re-
ferred from the ED. To increase the number of serv-
ing specialist radiologists at the RD of Aseer Central 
Hospital. To enforce provided radiology services at 
primary care centers in Aseer Region.

Key Words: Waiting time, Radiology Department, 
Patient referrals.
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Introduction

More than a century ago, by the discovery of X-rays, 
radiology has grown to be a medical specialty. Since then, 
all hospitals became equipped with X-ray apparatus, 
evidencing the importance of radiodiagnosis. Nowadays, a 
radiology service can comprise several methods, including 
conventional radiology, fluoroscopy, nuclear medicine, 
computed tomography (CT), mammography, interventional 
radiology, bone densitometry, ultrasonography (US) and 
magnetic resonance imaging (MRI) (1).

At the radiology department, the diversity of input and 
the wide range of services make it a difficult system to 
be managed (2). Several common problems that are 
commonly encountered in the radiology department 
are mainly prolonged waiting times, and waiting area 
congestion. One of the principal features of a well-
managed radiology department is the short average length 
of time that patients spend before accessing a radiology 
service (3-4).

Anderson et al. (5) demonstrated that the overall patient 
satisfaction with provided health care services is largely 
determined by the length of time spent to receive health 
care services. Lengthy patient waiting times have been 
emphasized as the major cause of dissatisfaction with 
health care services.

During the last year, there was a considerable increase 
in the beneficiaries of Aseer Central Hospital’s services, 
both inside and outside Aseer Region, with 17,232 
cases at outpatient clinics, 119,088 at the emergency 
department (ED), 39,405 at the dental center, and 35,702 
patients at the rehabilitation department. Also, the hospital 
performed 274,551 laboratory tests, and 96,721 radiology 
examinations (6).

This huge number of performed radiology examinations 
reflects the greatly overbooked services and probably 
a heavily over-crowded radiology department, hence 
affecting the quality of the radiology services provided to 
clients. Therefore, it is a pressing necessity to identify the 
extent and the main factors associated with overcrowd 
at the Radiology Department in order to be able to put 
forward recommendations for overcoming this problem.

This study aimed to identify the extent and causes for 
prolonged patients’ waiting time and overcrowding at the 
Radiology Department (RD) in Aseer Central Hospital, 
Abha City, Saudi Arabia.

Methodology

A cross-sectional observational study design was followed. 
Cross-sectional study design is a type of observational 
study design. In a cross-sectional study, the investigator 
measures the outcome and the exposures in the study 
participants at the same time (7).

The Radiology Department is in Aseer Central Hospital, 
Abha City, which is a governmental tertiary care central 
hospital that received during 2018 a total of 366,516,000 
patients (6). There are about 120 staff in the Radiology 
Department, including radiologists, technicians, nurses 
and other medical service providers. The Radiology 
Department in Aseer Central Hospital has 9 divisions 
that serve all diagnoses and interventions needed for the 
whole southern region of the Kingdom of Saudi Arabia.
 
All adult patients seen or waiting to be seen in the 
Radiology Department in Aseer Central Hospital were 
observed during the whole day starting at 08:00 am 
(Sunday-Thursday) for a three-month period (i.e., April to 
June 2019).

Since the total population of staff at the Radiology 
Department in Aseer Central Hospital is limited (N=120), 
all Radiology staff were invited to participate in this study, 
i.e., no specific sampling technique was followed. Only 
107 agreed to participate in this study (i.e., 89% response 
rate).

Based on relevant review of literature, the researcher 
designed a data collection tool. The study variables were 
included in the following:
1. Personal and demographic characteristics of staff at the 
Radiology Department: This part included the following 
variables: Age, gender, nationality, day, time, type of 
provided radiology services to patients.
2. Variables related to the possible causes for overcrowded 
Radiology Department in Aseer Central Hospital, e.g., 
average patient waiting times for each provided type 
of radiology service, type of patient referrals, possible 
causes for overcrowding.

The validity of the designed study questionnaire 
was assessed by a Professor of Hospital & Health 
administration, King Abdul-Aziz University, and a Professor 
of Community Medicine, King Khalid University. Moreover, 
the test-retest reliability of the study tool was assessed by 
its twice application on ten Radiology staff in Abha Private 
Hospital and comparing the responses which revealed an 
80% agreement.

Staff responses were coded and entered for statistical 
analysis using the Statistical Package for Social Sciences 
(SPSS, version 25.0). Descriptive statistics (i.e., frequency 
and percentages) were calculated. Chi square test was 
applied to test the significance of differences between 
different study variables according to patient waiting times. 
P-values less than 0.05 were considered as statistically 
significant.
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Results

Table (1) shows that more than half of participant radiology 
staff (59.8%) were aged 25-45 years, while 18.7% were 
less than 25 years old and 21.5% were more than 45 years 
old. Almost half of participants (51.4%) were males, while 
most participants (72.9%) were Saudi. Most participants 
were at the MRI department (30.3%), Ultrasonography 
Department (20.2%), CT Department (18.2%), or plain X-
ray Department (17.2%). A few participants were at the 
Fluoroscopy or Interventional departments (5.1% each), 
and the Dual-Energy X-ray Absorptiometry (DEXA) or 
mammography departments (2% each).

Figure (1) shows that more than half of patients (51.4%) 
were referred to Radiology department from the outpatient 
clinics, 27.3% were referred from the ED, while 21.3% 
were inpatients.

Table (2) shows that Monday and Tuesday are the most 
overcrowded days at the Radiology Department (33.3% 
and 20.8%, respectively), followed by Sunday (16.4%) 
then Wednesday and Thursday (14.8% each). About one 
third of patients (32.2%) had to stay in the waiting area of 
the Radiology Department for less than one hour, while 
47% stayed for 1-3 hours and 20.8% stayed for more than 
3 hours.

Table (3) shows that patient waiting times differed 
significantly according to their days of received radiologic 
services, with the longest waiting time (>60 minutes) 
being on Wednesday (44.4%, p=0.021). Waiting times 
differed significantly according to patient provided 
radiologic services, with patients receiving fluoroscopy, 
CT and interventional radiology having the highest 
percentage of >3 hours’ waiting time (100%, 48% and 
42.9%, respectively, p<0.001). Moreover, inpatients had 
a significantly higher percentage of >3 hours’ waiting time 
than outpatients and ED patients (33.3, 14.9% and 22%, 
respectively, p=0.009). However, patients’ waiting time 
did not differ significantly according to their age groups, 
gender, nationality, or scheduled time of service.

Table (4) describes the most frequently stated causes 
by the radiology staff for overcrowding at the Radiology 
Department. These causes were the “huge number of 
patients received directly from the community who did not 
go via a primary health care center”; “the large number of 
non-emergency patients” and the “socially recommended 
cases sent to Radiology Department via the ED” (45.8%, 
32.7% and 29.9%, respectively). Other frequent causes 
for overcrowding at the Radiology Department were 
the “Lack of specialist radiology physicians to provide 
service at the community level”; and “Expensive radiology 
services at private clinics” (20.6%, and 18.7%). Less 
frequent causes included “Increasing complexity of cases 
referred from EDs”; “variability of service times and 
appointment schedules”; and “limited access to radiology 
services at primary care centers” (15.9%; 14%; and 6.5%, 
respectively).

Table 1: Personal characteristics of participant radiology staff (n=107)
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Figure 1: Source of patient referrals to Radiology Department

Table 2: Characteristics of radiologic services provided to patients at Aseer Central Hospital
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Table 3: Patient waiting times at the radiology center waiting area according to their personal characteristics 
and provided radiologic service

†Statistically significant
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Table 4: Causes of overcrowded Radiology Department as stated by ACH radiology staff

Discussion

Imaging has become an important part of patients’ 
physical examinations. Moreover, the utilization of 
imaging markedly increased for screening and follow-up 
of patients. During the last decade, radiologists endured a 
heavy workload (8).

Results of this study indicated that there is excessive 
crowding at the Radiology Department in Aseer Central 
Hospital, and the time patients spend at the waiting area is 
very long, being 1-3 hours for almost half of patients, and 
more than 3 hours for 21% of patients.

These findings are in accordance with those reported by 
Onwuzu et al. (2) in Nigeria, who reported that patients 
spend 1-3 hours at the waiting area of the Radiology 
Department. Patients usually spend almost an hour after 
arrival getting their request cards ready for typing. Once 
their request is taken into the diagnostic room, it takes 
about an hour and a quarter to be called in, and attended 
to by the radiographer.

Shakoor (9) stated that Radiology departments are 
experiencing increasing rates of patient demands 
and hence, becoming unable to accommodate these 
increasing demands. These increased demands will 
inevitably lead to considerably prolonged patient waiting 
times and will negatively affect their satisfaction toward 
provided services.

Van Nynatten and Gershon (10) added that the expanding 
indications for imaging combined with inappropriate 
ordering, and delays in reporting, have led to unnecessarily 
long wait times, and consequently, overcrowding of 
patients at radiology departments.

Sciacchitano et al. (11) stressed that when the number 
of patients that present to the radiology department 
becomes large without a corresponding increase in staff 
population, the waiting time is bound to be longer as the 
number of radiology staff will be unable to cope with the 
daily provided service. Consequently, prolonged patient 

waiting times will cause deterioration in their condition 
and in some cases; the effectiveness of the proposed 
treatment may be reduced.

Results of the present study revealed that the main bulk 
of overcrowding at the Radiology Department comes from 
patients referred from the outpatient clinics, followed by 
those referred from the Emergency Department, and finally 
inpatients. There is an observed fluctuation in patient 
crowding, with the highest on Mondays and Tuesdays, 
and a reported peak during the afternoon. Patient waiting 
times differed significantly according to their days of 
received radiologic services, with the longest waiting time 
being on Wednesdays. Moreover, waiting times differed 
significantly according to provided radiologic services and 
type of patient referral. This confirms the first and second 
hypotheses. However, patient waiting times did not differ 
significantly according to their scheduled time of service.

The observed fluctuation has been reported by several 
studies. In Nigeria, Onwuzu et al. (2) noted that most 
patients arrive to the Radiology Department before 11:00 
am, while 40.5% arrive between 11:00 am and 2:00 pm. 
They explained this fluctuation by the fact that patient 
waiting times depend on their time of arrival, type of 
requested radiologic service, and their source of referral, 
as patients from Emergency Department should be 
immediately attended to.

In Holland, Hofman (12) noted that peaks of busy hours 
at the Department of Radiology are around 9:00 – 11:00 
am, and at 2:00 pm. These peaks can be attributed to the 
visits of specialists to the patients at the wards, generating 
peaks of unscheduled arrivals.

Results of this study established that the main causes for 
overcrowding at the Radiology Department, as reported by 
the Radiology Department staff, were the huge number of 
non-emergency, unscheduled patients who did not go via a 
primary health care center; and the socially recommended 
cases, in addition to the shortage of specialist radiology 
physicians and the expensive radiology services at private 
hospitals. Less frequent causes were the limited access to 
radiology services at primary care centers.
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Hofman (12) also stated that the inflow of patients to the 
Radiology Department is either elective (e.g., referred 
from Outpatient Clinics) or non-elective (e.g., referred 
from the Emergency Department). Scheduled patients 
include outpatients, while inpatients can be regarded as 
unscheduled patients since most of them require a scan on 
the same day. Different degrees of urgency are associated 
with patients’ characteristics.

Several maneuvers were suggested to overcome 
overcrowding peaks at Radiology departments. Off-
peak scheduling was recommended by scheduling more 
appointments during the times of low walk-in demands 
and filling off-peak hours with elective requests. Elective 
patients may be scheduled well in advance since direct 
examination is not necessary, while for emergency 
patients time is critical to the patients’ potential recovery. 
Therefore, a dedicated emergency room was advised for 
emergency scheduling (13). Heng & Wright (14) noted that 
a dedicated emergency room decreases overcrowding, 
and increases the probability for referred emergency 
patients being served as soon as possible.

This study had some limitations. Collected data within 
the present study were based on service providers (i.e., 
staff of Radiology Department) only, and did not include 
service receivers (i.e., patients). Moreover, it was limited 
to assessment of time spent at the waiting area of the 
Radiology Department and did not cover the duration 
between patient examination and time scheduled for 
receiving the necessary radiologic services.

In conclusion, patient waiting times at the Radiology 
Department in Aseer Central Hospital till performance 
of the necessary radiologic service is unduly prolonged, 
mostly ranging from one to three hours. The main bulk 
of overcrowding comes from patients referred from the 
inpatients, ED and outpatient clinics. The highest peak 
occurs during the afternoon, especially on Mondays and 
Tuesdays. Wednesdays are the most crowded days at the 
Radiology Department. Fluoroscopy and CT are associated 
with the most prolonged hours of waiting times. The main 
causes for overcrowding at the Radiology Department are 
the excessive number of non-emergency, unscheduled 
patients, and the socially recommended cases, in addition 
to the shortage of specialist radiology physicians.

Therefore, there is a pressing necessity to improve 
patient waiting times, and to reduce overcrowding and 
workload at the Radiology Department. Moreover, there 
is a need to implement an elaborate system to block 
the referral of socially recommended patients and to 
organize unscheduled patients, who may crowd out other 
emergency patients. 

It is recommended to allocate a special radiology section 
for patients referred from the Emergency Department; to 
increase the number of serving specialist radiologists at 
the Radiology Department of Aseer Central Hospital; and 
to enforce provided radiology services at primary care 
centers in Aseer Region. 

More radiology equipment is needed to serve more patients 
at the Radiology Department. Appointment schedules 
should be reorganized to avoid overcrowded days, e.g., 
Mondays and Tuesdays. 
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Abstract

Background: Ultrasound elastography is a promis-
ing noninvasive technique that is still in its infancy. It 
uses tissue elasticity measurements to distinguish 
between benign (soft tissues) and malignant (hard 
tissues) nodules.

Objectives: to see if elastography has diagnostic 
significance and if it may be used as a predictor of 
thyroid nodule malignancy

Methods: An analytical cross-sectional study was 
done and data collected using Philips Epiq 7 lin-
ear transducer 8-12MHZ, strain type of elastogra-
phy. A sample of 27 patients from Al-Hada Armed 
Forces Hospital, Taif, Saudi Arabia were included. 
Data about  patients’ demographics, AP, TR, Echo-
genicity, Margin, Composition, Echogenic foci, FNA 
result, Elastography findings and TIRADs classifi-
cation were collected.

Results: According to FINA findings, the major-
ity of patients (96.3 percent) had a benign tumour, 
and 81.5 percent had soft elastography. T2 was 
the most common TIRADs classification (55.6 per-
cent). The percentage of patients with T2 (TIRADs) 
was significantly greater in patients with a younger 
mean age, and there was a non-significant asso-
ciation between TIRADs categorization and FINA 
findings. Females had a much higher percentage 
of benign diagnoses based on FINA results, with 
no significant link detected between FINA results 
and the demographic or clinical characteristics of 
the patients. Both TIRADs categorization and FINA 
results were shown to have no significant link with 
the elastography data.

Conclusion: The elastography findings were found 
to have a non-significant link with both TIRADs cat-
egorization and FINA results. Future studies with 
larger samples should be conducted to clarify the 
study outcomes.

Keywords: Elastography, predictor, thyroid, nodule, 
malignancy
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Introduction

Thyroid nodules are a common discovery, and the use of 
ultrasound (US) has helped to raise awareness of them (1). 
While the majority of thyroid nodules are asymptomatic and 
benign, ruling out cancer, which occurs in around 5-10% 
of all nodules, is a major challenge in their treatment (2). 

The gold standard for distinguishing benign from malignant 
thyroid nodules is fine-needle aspiration biopsy (FNAB), 
although in 0.7-15 percent of cases, thyroid lobectomy 
is required to make a definite diagnosis. It’s also a more 
invasive operation with a larger price tag (3,4).

Thyroid Imaging Reporting and Data System is one of 
the techniques suggested for standardized reporting and 
assessment (TIRADS). TIRADS have the advantage of 
improving patient care and cost-effectiveness by avoiding 
unnecessary fine needle aspiration biopsy (FNAB) in thyroid 
nodule patients (6). According to the American College of 
Radiology (ACR), it is divided into five categories: i) Not 
Suspicious; ii) Benign; iii) Mildly Suspicious; iv) Moderately 
Suspicious; v) Highly Suspicious (7).

Ultrasound elastography is a valuable noninvasive tool 
that is still relatively young. It’s based on measuring tissue 
elasticity and can tell the difference between benign 
(soft tissues) and malignant (hard tissues) nodules (8,9). 
Shear wave elastography (SWE) and strain real-time 
elastography (RTE) were both found to be efficient in 
identifying increased stiffness as a marker for suspected 
neoplasm, with RTE exhibiting superior findings (8,9).

The use of a high-resolution ultrasound and elastography 
together allows for the identification of circumstances 
when a FNA is not necessary (10). The mean sensitivity 
and specificity for the diagnosis of malignant thyroid 
nodules were 92 percent and 90 percent, respectively, 
according to a meta-analysis of real-time ultrasound (11). 
According to a study published in 2021, adding SRE to 
TIRADS improves its sensitivity and negative predictive 
value (12).

Several studies have found that ultrasonic elastography 
(USE) has lower sensitivity and specificity than standard 
US (13.14). However, no clear recommendations have 
been made about its use alone, with TIRADS classification 
in conjunction with fine needle aspiration (FNA) for thyroid 
nodule evaluation, and Elastography considered a 
potential new approach.

This study aimed to evaluate the diagnostic value of 
elastography and if it can be used as a predictor for thyroid 
nodule malignancy.

Subjects and Methods

Data of the present study was collected using Philips Epiq 
7 linear transducer 8-12MHZ, strain type of elastography. 
A non-probable sampling technique was utilized and 
sample size of 27 candidates was targeted. The study 
was an analytical cross-sectional study done between 
November 2021 and January 2022 at Al-Hada Armed 
Forces Hospital, Taif, Saudi Arabia.

Sample size: 27 candidates from the Radiology 
Department at Al-Hada Armed Forces Hospital, Taif, Saudi 
Arabia were the sample of the study.

Study participants: the inclusion criteria were patients 
of all ages, genders, size for nodule, solid nodule, nearly 
solid nodule, adequate sample histopathology report, 
TIRAD 3,4 AND 5. And the exclusion criteria were patients 
with any cystic nodule, nearly cystic nodule, non-adequate 
samples histopathology report, TIRAD 1 AND 2.  

Data collection: a pre-designed checklist was prepared 
to collect data about patients’ age, gender, AP, TR, 
Echogenicity, Margin, Composition, Echogenic foci, FNA 
result, Elastography findings and TIRADs classification.

Ethical considerations: Ethical approval for the study 
was obtained from  the research ethics committee of Taif 
university, Saudi Arabia.

Data analysis: The SPSS program version 26 was 
used analyze the data. The Chi-squared test (χ2) was 
used to assess the association between qualitative data 
reported as numbers and percentages. Quantitative data 
was presented as mean and standard deviation (Mean 
± SD). To assess the relationships between quantitative 
variables, the One-Way ANOVA test, Kruskal Wallis test, 
the Independent sample t-test and the Mann Whitney test 
were used according to the data normality. A p-value of 
less than 0.05 was considered statistically significant.

Results

Table 1 shows that the mean age of studied patients was 
48.3 ± 11.77 years. Their mean AP and TR were 16.11 
± 10.87 and 21.56 ± 12.19 respectively. Most of patients 
were females (85.2%). The echogenicity of most of patients 
(63%) was Iso; 92.6% had a smooth margin and 44.45 had 
a solid composition. None of patients had an echogenic 
focus. Most patients (96.3%) had a benign tumor based 
on FINA results and 81.5% had a soft elastography. The 
most common TIRADs classification was the T2 (55.6%).

Table 2 shows that patients with a younger mean age 
had a significant higher percentage of those who had T2 
(TIRADs) classification (p=< 0.05). On the other hand, a 
non-significant relationship was found between TIRADs 
classification and all other patients’ demographic or clinical 
data (p=> 0.05).



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ��

ORIGINAL CONTRIBUTION

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022

Figure 1 illustrates a non-significant relationship between 
TIRADs classification and FINA results (p=> 0.05).

Table 3 shows that females had a significantly higher 
percentage of having a benign diagnosis based on FINA 
results compared to male patients (p=< 0.05). On the other 
hand, a non-significant relationship was found between 
FINA results and patients’ demographic or clinical data 
(p=> 0.05).

Table 4 shows that a non-significant relationship was 
found between Echogenicity and patients’ demographic 
or clinical data (p=> 0.05).

Table 1. Distribution of the studied patients according to their demographic and clinical data (No. 27)
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Table 2. Relationship between TIRADs classification and patients’ demographic and clinical data (No.:27)

N.B.: *= One -Way ANOVA test    ** = Kruskal Wallis test 
N.B.: T1=I) Not Suspicious; T2= Benign; T3= Mildly Suspicious; T4= Moderately Suspicious; T5=Highly Suspicious.

TIRADs
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Figure 1: Relationship between TIRADs classification and FINA results (No.:27)

N.B.: (χ2 = 0.83, p-value = 0.934)

Table 3: Relationship between FINA results and patients’ demographic and clinical data (No.:27)

N.B.: *= Independent sample t-test   ** =Mann Whitney test
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Table 4. Relationship between Echogenicity and patients’ demographic and clinical data (No.:27)

Discussion

The aim of this study was to determine if elastography 
had diagnostic significance and if it may be utilized as a 
predictor of thyroid nodule malignancy.

There were 27 patients in the current study. One of the 
study’s findings was that patients with a younger mean 
age had a larger percentage of those classified as T2 
(TIRADs). In addition, female patients had a significantly 
higher percentage of benign diagnoses based on FINA 
results than male patients.
 
Previous studies found that the risk factors for thyroid 
nodules include female gender, advanced age, iodine 
deficiency, and previous head and neck radiation (15,16). 

Patients with a T2 categorization had a 100% malignancy 
rate, according to our research. A prior study discovered 
that TR 3 individuals had a 22.7 percent malignancy risk. 
We used the most recent ACR TIRADS criteria from 2017. 
(17). Previous versions of the TIRADS categorization have 
been utilised in other investigations (ACR TIRADS 2009, 
K TIRADS 2017 and EU TIRADS 2017). Barbosa et al. 
(18) reported a percentage of malignancy of 23.3 percent 
in participants with TR 3 using the most recent ACR 
TIRADS 2017 criteria. According to the 2017 ACR TIRADS 
criteria, there are four probable TR3 scenarios: Solid and 
hyperechoic; solid and isoechoic; mixed solid cystic and 
hyperechoic with macrocalcification; mixed solid cystic 
and hypoechoic Individual traits like macrocalcifiation or 
the hyperechoic nature of the nodule was not included as 
possible features to predict malignancy in prior systems, 

which could explain the greater probability of malignancy 
in TR3. This could be one of ACR TIRADS 2017’s 
disadvantages (17,18).

Thyroid nodules are now divided into five TIRADS 
categories based on five descriptors (composition, 
echogenicity, shape, margin, and echogenic foci/
calcification). Each description is assigned a point, and the 
TIRADS score is derived by summing all of the points from 
all descriptors. Solid nodules, hypoechogenicity, uneven 
edges, microcalcifications, and a form taller than wide on 
a transverse view are all sonographic observations that 
point to malignancy (19).

Fine needle aspiration cytology (FNAC) is a valuable 
technique for developing a systematic strategy to the 
clinical care of thyroid nodules and determining the 
appropriate surgical method when surgery is required. 
Thyroid FNA is expected to have a high degree of 
sensitivity and specificity, similar to other clinical tests 
in medicine. As a result, thyroid FNA reporting should 
be as near to similar as possible among pathologists to 
allow for logical management methods and avoid clinician 
confusion (20,21).

One of these work results was that a non-significant 
relationship was found between TIRADs classification 
and FINA results. The sensitivity, specificity, accuracy, 
positive predictive and negative predictive value of FNAC 
were 80 percent, 90 percent, 85 percent, 86 percent, 
and 86.6 percent, respectively, whereas TIRADS were 
80 percent, 47.2 percent, 61 percent, 51.3 percent, and 
77.3 percent in a prior study (17). TIRADS classification 
was equally sensitive and specific as FNAC classification. 
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Microcalcification was the most sensitive (80%) and 
specific (100%) of the individual USG measurements (86 
percent). According to the findings, USG and FNAC are 
similarly sensitive in detecting malignant thyroid nodules, 
however FNA is more specific (90 percent). It’s a non-
invasive technique that may accurately discriminate 
between malignant and benign tumours (85 percent).

In the present study, a non-significant relationship was found 
between Elastography and both TIRADs classification or 
FINA results. Ultrasound was found to help in differentiating 
benign from malignant thyroid nodules. However, 
individual US features may be of limited value (22,23).  

False negative and false positive outcomes are among 
FNAC’s drawbacks. Bloch (24) conducted a comparison 
research between FNAC and histology and discovered 
that FNAC had a 91.6 percent accuracy rate. A comparable 
study by Mundasad et al. (25) discovered that FNAC had 
a sensitivity (52.6%), specificity (86.6%), and accuracy 
(79.1%) for thyroid cancer. In a comparable study, Handa 
et al. (26) found that FNAC had a sensitivity of 97 percent, 
a specificity of 100 percent, a positive predictive value of 
96 percent, and a negative predictive value of 100 percent. 

Elastography is a newly discovered dynamic technology 
that employs ultrasound to quantify tissue stiffness by 
detecting the degree of deformation when an external 
force is applied. Elastography uses tissue deformation, 
or strain, generated by compression and is measured 
by precompression and postcompression ultrasonic 
signals, similar to palpation in the assessment of the 
thyroid during physical examination (27). Significant 
differences in stiffness between normal thyroid tissue 
and pathologic thyroid tissue have been discovered using 
thyroid elastography. Although US elastography is not yet 
widely utilised in clinical practice, it has been found to be 
helpful in distinguishing between benign and malignant 
breast (28) and prostate lesions (29). When compared to 
standard US, US elastography is less stressful for patients, 
is simple to conduct, and takes only a few minutes longer 
to complete (30).

FNAC is the most accurate and cost-effective approach 
for evaluating thyroid nodules, according to the Revised 
American Thyroid Association Management Guidelines for 
Patients with Thyroid Nodules and Differentiated Thyroid 
Cancer (9). The fact that 10–15 percent of FNAC cytology 
specimens are non-diagnostic and 10–20 percent are 
indeterminate is a serious constraint (31,32).

The non-significant relationship between TIRADs 
classification and both FINA results and elastography 
findings in the present study was revealed from other 
studies. Bojunga et al., (33) conducted a meta-analysis 
of research on real-time elastography for identifying 
benign from malignant thyroid nodules and concluded 
that elastography was advantageous for patients having 
surgery. In that meta analysis, 8 studies with a total of 639 
nodules were examined, and the overall mean sensitivity 
and specificity for the detection of malignant thyroid nodules 

were found to be 92 percent confidence interval (CI) 88–96 
and 90 percent CI, 85–95, respectively. In another meta-
analysis, Ghajarzadeh et al. (34) methodically analysed 
12 papers that evaluated 1,180 thyroid nodules, and the 
diagnostic accuracy of sonoelastography in detecting 
malignant nodules was explored. They found that a 
threshold elasticity score of between 1 and 2 had the 
maximum sensitivity of 98.3 percent (95 percent CI, 96.2 
percent –99.5 percent). They also stated that patients with 
an elasticity score of 1 did not require any more invasive 
testing.

Limitations
One of the limitations of the present study is the small 
sample size. Another limitation is being a single Centre 
study, so its results cannot be generalized.

Conclusion

In this study most patients (96.3%) had a benign 
tumor based on FINA results and 81.5% had a soft 
elastography. The most common TIRADs classification 
was the T2 (55.6%). Patients with a younger mean age 
had a significantly higher percentage of those who had 
T2 (TIRADs) and a non-significant relationship between 
TIRADs classification and FINA results. Females had a 
significantly higher percentage of having a benign diagnosis 
based on FINA results with a non-significant relationship 
found between FINA results and patients’ demographic 
or clinical data. A non-significant relationship was found 
between both TIRADs classification and FINA results and 
the elastography findings. For more clarification of the 
study results, future studies on larger samples should be 
done.
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 Abstract

Background: There is a significant presence of Vi-
tamin D deficiency in the Middle East, and among 
school children, and university students, in Saudi 
Arabia.

Objectives: to explore the Knowledge, Attitude and 
Perceptions of the population towards Vitamin D in  
Jeddah, Saudi Arabia 

Method: It was a cross-sectional study of 880 sub-
jects, who gave their responses through an online 
Google form. A standardized questionnaire on as-
sessment of Awareness, Knowledge, Attitude, and 
the Practice of Vitamin D consumption    among 
the General population was used. In addition the 
Fitzpatrick scale of skin types IV – V, was used. The 
software SPSS (IBM compatible version 23), was 
used to analyze the data. Chi square test was used. 
The level of significance for the present study was 
0.05.

Results: 373 subjects (42.4%) consumed Vit. D 
supplements; the majority of them were females 
(70.8%).  There is no relationship between Vit-D 
consumption and level of education. It was signifi-
cantly related to light or pale white-type of skin; and 
associated with hearing about Vit. D  from media or 
friends and family or health professionals. Use was 
associated with significantly more knowledge about 
availability of Vit-D in fortified food, nuts and dairy 
products. They also knew that exposure to sunlight  

 
 
 
 
was important for source of Vit. D. They had rea-
sonable knowledge about the importance of Vit. D. 
They think that dietary sources of Vit. . D are not suf-
ficient to maintain Vit. . D levels, and knew that Vit. 
D prevents rickets, and is important for hair growth. 
There was a lack of knowledge about the RDA for 
Vit. D.  There was significant association between 
taking Vit. D supplements and wearing sunscreen.

Conclusions: The majority of participants possessed 
good knowledge about Vitamin D and they identi-
fied sun exposure as the main source of vitamin D. 
However, there is a lack of consistency between 
knowledge and attitude towards improving vitamin 
D levels in their sera. This indicates the need to im-
prove awareness among the Saudi population by 
providing specific guidelines about the frequency, 
duration, optimum season and amount of exposure 
to sunlight required, as well as the importance of 
fortification of food.

Key words: KAP of Vit. D, Determinants, 
Saudi Arabia
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Introduction

The ultraviolet (UVB type) sunlight activates 7-
dehydrocholesterol in the skin to produce the fat soluble 
cholecalciferol (or Vitamin D).  It is metabolized in the liver 
to form 25-hydroxy vitamin D and then the kidneys convert 
it into 1,25 (OH) D, which is considered the most active 
metabolite of vitamin D (1, 2).

Vitamin D levels are reduced in younger adults and in men 
when compared to women, and inversely related to BMI 
(1). Those who are not exposed to sunlight are unlikely to 
obtain adequate vitamin D from sunlight. Knowledge and 
concern about vitamin D were the main determinants of 
vitamin D supplement use.  The basic knowledge about 
vitamin D has been observed in previous studies among 
Saudi school girls, and female Saudi university students, 
and Saudi women.  There is a significant presence of 
Vitamin D deficiency in the Middle East. It is significantly 
related to education level.  People are exposed to a lot of 
information from several sources (3). The media was often 
used for getting the information about Vit. D   by men, and 
a distinction was observed between television (more cited 
by younger individuals and those with lower education or 
income), and newspapers and radio (more cited by older 
subjects and those with higher income). School/university 
was more frequently quoted by younger, better-educated 
subjects and those with higher income (3,4). Black   skinned 
people absorb more UVB in the melanin of their skin than 
do white people and, therefore, require more sun exposure 
to produce the same amount of vitamin D ( 5 ).

Few foods naturally contain vitamin D. The flesh of fatty fish 
(such as trout, salmon, tuna, and mackerel) and fish liver 
oils are among the best sources. An animal’s diet affects 
the amount of vitamin D in its tissues. Beef liver, egg yolks, 
and cheese have small amounts of vitamin D, primarily 
in the form of vitamin D3 and its metabolite 25(OH) D3.  
Mushrooms provide variable amounts of vitamin D2 (6, 7).  
In addition, most steps in the metabolism and actions of 
vitamins D2 and D3 are identical. However, most evidence 
indicates that vitamin D3 increases serum 25(OH) D levels 
to a greater extent and maintains these higher levels longer 
than vitamin D2, even though both forms are well absorbed 
in the gut (8-10). Certain malabsorption syndromes 
such as celiac disease, short bowel syndrome, gastric 
bypass, inflammatory bowel disease, chronic pancreatic 
insufficiency, and cystic fibrosis may lead to vitamin D 
deficiency. Lower vitamin D intake orally is more prevalent 
in the elderly population (11).   About 50% to 90% of vitamin 
D is absorbed through the skin via sunlight while the rest 
comes from the diet. Twenty minutes of sunshine daily with 
over 40% of skin exposed is required to prevent vitamin 
deficiency (4). Cutaneous synthesis of vitamin D declines 
with aging. Dark-skinned people have less cutaneous 
vitamin D synthesis. Decreased exposure to the sun is seen 
in individuals who are institutionalized, or have prolonged 
hospitalization can also lead to vitamin D deficiency. 
Medications such as phenobarbital, carbamazepine, 
dexamethasone, nifedipine, spironolactone, clotrimazole, 
and rifampin induce hepatic p450 enzymes which activate 

degradation of vitamin D. End organ resistance to vitamin 
D can be seen in hereditary vitamin D resistant rickets (11). 

Vitamin D3 (VitD3) is known to play a role in the skin 
barrier function, as it modulates structural proteins of 
the cornified dermis layer, regulating the glycoseramides 
essential for the hydrating protective lipid barrier which 
keeps the skin moisturized. It modulates innate immunity 
via the production of the anti-microbial peptides (AMPs) 
cathelicidin and defensin which can help reduce skin 
infection risk. In addition, Amon et al. (2018) discussed how 
vitamin D has inhibitory effects on monocyte production 
(via Toll-like receptors) as well as inhibiting dendritic cell 
activity and increasing mast cell release of IL10. They 
also discussed how vitamin D reduces the release of pro-
inflammatory cytokines from Th1 cells and inhibits the 
release of IgE by reducing B cell function (12).

There is consensus that daily intake of 400 IU of vitamin D 
can prevent nutritional rickets in infants and children. Many 
observational studies suggest a link between low vitamin D 
status and T2DM (13).  Clearly daily intake >400 IU/day is 
necessary to reduce the reported rates of deficiency in the 
UK (14).  Homebound individuals; people who wear long 
robes, dresses, or head coverings for religious reasons; 
and people with occupations that limit sun exposure are 
among the groups that are unlikely to obtain adequate 
amounts of vitamin D from sunlight (15).  Similarly, critically 
ill patients have a very high prevalence of vitamin D 
deficiency and low vitamin D levels are clearly associated 
with greater illness severity, morbidity, and mortality in 
both adult and pediatric intensive care unit (ICU) patients, 
as well as medical and surgical ICUs (16). When do we get 
sufficient Vitamin D synthesis from sunlight exposure in the 
KSA? Despite numerous research studies on the status of 
vitamin D, there is a conspicuous lack of data in infants and 
children worldwide, together with countries in the middle-
eastern region (17, 18).  Some expert bodies and vitamin 
D researchers suggest, for example, that approximately 5–
30 minutes of sun exposure, particularly between 10 a.m. 
and 4 p.m., either daily or at least twice a week to the face, 
arms, hands and legs without sunscreen, usually leads to 
sufficient vitamin D synthesis (19, 20). Constructs related 
to individual dispositions, a general attitude towards food 
fortification and perceived personal benefit of vitamin D 
fortification, as well as perception of cultural norms and 
problem awareness, are important in consumers’ decision-
making. The findings are relevant for public health as they 
demonstrate paths to heighten the intake of vitamin D (21). 
Both oral and IM routes are effective for the treatment of 
Vitamin D deficiency. 25-hydroxyvitamin D levels in the 
IM cholecalciferol group show a sustained increase from 
baseline (22). The production of vitamin D3 from sun 
exposure vs. oral supplementation has been evaluated in 
several studies. Data from Australia and New Zealand, has 
demonstrated that whole body exposure of mid-day sun in 
summer for 10–15 min is comparable to taking vitamin D3 
orally. Based on this, exposure of hands, face and arms 
(around 15% of body surface) should produce about 1000 
IU of vitamin D3. The optimum time to get sun exposure 
for vitamin D3 production during summer is from 9:00 
AM and before 10:30 AM, as well as after 2:00 PM until 
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3:00 PM, while during winter it is from 10:00 AM until 2:00 
PM (23-25). Messages on skin cancer prevention and 
benefits of sun exposure on 25-OH-D status should be 
clear and integrated (26-27). The present study aimed at 
exploring Knowledge, Attitude and perceptions towards 
Vitamin D of the general public of Jeddah, Saudi Arabia.

Methodology

A cross-sectional study was carried out, and the sampling 
method was a non-probability convenient one where data 
were collected through online Google forms, on adults, in 
Jeddah, Saudi Arabia.  Sample size was determined using 
G*power software, where α = 0.05, Power = 0.95 effect 
size = 0.3, and degree of freedom= 5. The minimal sample 
size required was 277 subjects; thus, 880 subjects were 
enrolled in the present study.  Data were collected using 
structured questionnaire which provided information on 
socio-demographic characteristics, and clinical aspects. A 
standardized questionnaire on assessment of Awareness, 
Knowledge, Attitude, and the Practice of Vitamin D among 
the General population was used (4). In addition the 
Fitzpatrick scale of skin types IV – V, was used (5). The 
software SPSS (IBM compatible version 23), was used 
and Chi square test and multiple linear regression were 
used to analyze the data. The level of significance for the 
present study was 0.05%. 

Availability of the data: 
The row data is available at the research center of ISNC 
and all results of the data are included in the paper.

Results

Table 1 reveals distribution of studied subjects by 
consumption of vitamin D supplements, and personal 
and sociodemographic characteristics.  Out of the 880 
respondents, 373 subjects (42.4%) consumed Vit-D 
supplements; the majority of them were females (70.8%) 
compared to males. This difference was statistically 
significant (p < 0.000). Nationality and living areas were 
not significant with consumption of Vit-D supplements (p 
>0.05).  There is no relationship between Vit-D and level of 
education  (p-value < 0.777). A greater proportion of those 
who consume Vit. – D supplements were of skin type light 
or pale white. This difference was statistically significant 
where x2 =11.184 , and p < 0.048 .  A greater proportion 
of those who  consume Vit. D supplements had previously 
heard of vitamin D supplements (98.9%)  compared 
to those who hadn’t.  This difference was statistically 
significant where x2 =5.413  , and p < 0.020. A greater 
proportion of those who consume Vit-D supplements did 
not get information  from the media(p < 0.022). A greater 
proportion of those who consume Vit. D  heard about it 
from friends or families. (p <0.05)  A greater proportion 
of those who consume Vit. D heard about it from Health 
professionals (doctor, nurse, dietitian, nutritionist). This 
difference was statistically significant where x2 = 14.602  
and p < 0.000. 

Table 2 shows the distribution of studied subjects by 
consumption of vitamin D supplements and knowledge 
about sources of Vit. D

Subjects who consumed Vit. D supplement had 
significantly more knowledge about availability of Vit. D in 
fortified food, nuts and dairy products compared to those 
who do not consume Vit. D supplements (p<0.05).

Table 3 shows the distribution of studied subjects by 
consumption of Vit. D supplements and knowledge about 
importance of Vit. D. A majority of participants who use 
vitamin D  supplements think that dietary sources of Vit. 
D are not sufficient to maintain Vit. D levels compared to 
those who did not (p <0.05). Those who consumed Vit. 
D supplements knew that Vit. D prevents rickets, and is 
important for hair growth  (p <0.05).

A greater proportion of those who consume vitamin D 
supplements did not know the RDA of Vit. D (p <0.05). 

A greater proportion of those who consume vitamin D 
supplements knew that exposure to sunlight was important 
for any subject to get Vit. D where p< 0.05 (Table 4).

Table 5 displays the distribution of Vit. D supplement 
intake and practice towards acquiring Vit. D. There was a 
significant association between taking Vit. D supplements 
and wearing sunscreen (p< 0.05). A greater proportion of 
those who consume vitamin D supplements were people 
concerned with low vitamin D levels ( 77.5% ) compared 
to those who said no or who were unsure. A greater 
proportion people who were concerned =their vitamin 
D level was too low ( 58.8% ) was encountered among 
those who did not consume vitamin D. This difference 
was statistically significant where x2 = 34.316    p< 0.000. 
Those who consumed Vit. D supplements were more 
likely to have their Vit. D tested, and were eager to know 
about Vit. D (p <0.05).

A greater proportion of those who consumed vitamin D 
supplements were people willing to purchase/consume 
fortified foods (p<0.05).
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Table 1: Distribution of the studied subjects by consumption of vitamin D supplements and personal and 
sociodemographic characteristics.
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Table 2: Distribution of the studied subjects by consumption of vitamin D supplements and knowledge about 
source of Vit. D.
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Table 3: Distribution of the studied subjects by consumption of vitamin D supplements and knowledge about 
Vit. D sources and benefits to the body.
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Table 4: Distribution of the studied subjects by consumption of vitamin D supplements and awareness about 
Vit. D sources and importance.
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Table 4: Distribution of the studied subjects by consumption of vitamin D supplements and awareness about Vit. D 
sources and importance (continued)
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Table  5  Distribution of the studied subjects by consumption of vitamin D supplements and their practice to 
gain Vit. D.
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Discussion

In the present study, women tend more to consume vit 
D supplement. This is in line with findings from previous 
study (3). A majority of mothers with basic and vocational 
education were unable to indicate the proper functions of 
vitamin D, whereas in the group of mothers with secondary 
and higher education, this problem was much rarer. 
Knowledge about vitamin D functions and its nutritional 
sources rose with the level of mothers’ education.(2) This is 
not in line with the findings from the present study.  Greater 
proportion of those who consume vit – D supplement 
were those whose skin was Light or pale white- Always 
burns, never tans. This is consistent with findings from 
other studies (2, 5).    Main sources of information were 
physicians , television  and magazines . Physicians were 
cited more often by women, older participants and those 
with a lower educational level. The media were cited more 
often by men, and a distinction was observed between 
television (more cited by younger individuals and those 
with lower education or income) and newspapers and 
radio (more cited by older subjects and those with higher 
income). School/university was more frequently quoted by 
younger, better-educated subjects and those with higher 
income.(3) This is in line with findings from the present study. 

Participants who learned about VitD from their physician 
were more likely to have a better knowledge of VitD sources 
and clearly established health effects. Participants who 
learned about VitD with another healthcare professional 
(e.g., pharmacist, dietitian, dentist, nurse, etc.) or at 
school/university also answered correctly for VitD sources 
and health effects but also tended to associate VitD with 
other health conditions with unclear consensus, as did 
participants who learned about VitD in the media. (3) This 
is consistent with findings from the present study.

Consumption of Vit D was significantly associated with 
increased knowledge about the function of Vit – D. This is 
in line with other study. (26) 

Few foods naturally contain vitamin D. The flesh of fatty 
fish (such as trout, salmon, tuna, and mackerel) and fish 
liver oils are among the best sources . An animal’s diet 
affects the amount of vitamin D in its tissues. Beef liver, 
egg yolks, and cheese have small amounts of vitamin 
D, primarily in the form of vitamin D3 and its metabolite 
25(OH)D3. ( 6 ) . This is in line with findings from the 
resent study, where consumption of Vit D was associated 
with consumption of vegetables, Nuts, and diary products.  
There is consensus that daily intake of 400 IU of vitamin 
D can prevent nutritional rickets in infants and children 
Many observational studies suggest a link between low 
vitamin D status and T2DM. This is in line with findings 
from the present study. Clearly, daily intakes >400 IU/day 
are necessary to reduce the reported rates of deficiency in 
the UK. However, increased intake recommendations will 
be no more effective than current advice without programs 
that ensure adequate vitamin D intakes at the population 
level, best achieved by food fortification programs suited to 
local lifestyles. For example, from 2003 Finland has fortified 
milk and fatty spreads [voluntarily] while encouraging 
deficiency risk group supplementation; in 2010 Finland’s 
food fortification was doubled which has successfully 
minimized deficiency apart from that in recent immigrant 
groups (14). This is in line with the present study

Conclusion
The majority of participants possessed good knowledge 
about vitamin D and they identified sun exposure as 
the main source of vitamin D. However, there is a lack 
of consistency between knowledge and attitude towards 
improving vitamin D levels in their sera. This indicates the 
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need to improve awareness among the Saudi population 
by providing specific guidelines about the frequency, 
duration, optimum season and amount of exposure to 
sunlight required, as well as the importance of fortification 
of food like milk.

Ethical consideration 
This study was approved by IRRB of Ibn Sina national 
college for medical studies. Consent of the dean of the 
college of Ibn Sina as well as of the participants were 
obtained before the start of study. 

The limitation of the study:
This study was convenient non-probability one, and used 
an online questionnaire so the representation of the data 
to the population can’t be assured. However as this is 
an exploratory study and showed marked variation (no 
extreme outliers) in the characteristics of the studies’ 
subjects and a validity study was conducted on the 
questionnaire and proved to be highly reliable and the 
results are similar to those obtained globally.
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 Abstract

Background: Constipation is a common condition in 
the community which represents a significant bur-
den for both individuals and health care systems. 
For the individual, constipation is associated with 
pain and symptoms which negatively impact qual-
ity of life. Constipation is a common gastrointesti-
nal problem, which causes many expenses for the 
community with an estimated prevalence of 1% to 
80%, worldwide.

Aim: to assess the prevalence of constipation and 
its associated complications in Asser region, Saudi 
Arabia, by using Wexner Constipation Scoring Sys-
tem.

Methodology: A descriptive cross-sectional survey 
was used targeting all groups of population in Aseer 
region for at least 6 months, aged 18 years or more, 
and who agreed to participate in the study. Data 
was collected using structured questionnaire in-
cluded person’s sociodemographic data, in addition 
to constipation severity as assessed using Wexner 
constipation scoring system. The final questionnaire 
was uploaded using social media platforms and an-
swers were included consecutively till no more an-
swers  were obtained. 

Results: 939 participants completed the survey; 
23.2% of participants had a  score of (11-10) = 
mild constipation, and only 1.3% had a score (21-
30) = moderate to severe constipation. The most  

 
 
 
common complications related to constipation and 
high Wexner score were: Hemorrhoid then hernia 
then rectal prolapse and anal fissure. In regard to 
most behaviors related to constipation and high 
Wexner score: change in daily routine was the high-
est correlated behavior with Wexner constipation 
score, followed by “smoking”. The clinical status 
related with constipation and high Wexner score: 
Chronic diseases and frequent use of medica-
tions. For marital status, being widowed or divorced 
was associated with a significantly higher score in 
Wexner constipation than being single or married. 
Doing exercises each day was associated with a 
lower score in Wexner constipation. 

Conclusions: In conclusion, the current study 
showed that chronic constipation was not a com-
mon health problem among the study population 
with higher severity score among old aged partici-
pants who were married and in the working group.

Key words:  Constipation, prevalence, population, 
Wexner score, risk factors, complications, Saudi 
Arabia.
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Background

Constipation is defined as difficult and/or rare passage of 
stool or both [1]. Constipation is a common gastrointestinal 
problem, which causes much  expense for the community 
with an estimated prevalence of 1% to 80%, worldwide [2] 
where the condition is characterized by a wide geographical 
variation. It is noteworthy that the varieties of definitions 
have led to a wide range of prevalence. The varieties  in 
the description of constipation was the main cause of a 
wide range of reported prevalence [1]. Several definitions 
of constipation are due to scientific considerations such 
as secondary causes (medications), neurological, or 
systemic diseases. Though, it is well thought to be primary 
or idiopathic [3]. Consequently, constipation is usually 
focused in clinical practice and the global population is 
observing a rapid increase in its incidence [4]. 

There are different reported symptoms among patients 
including straining, incomplete evacuation, and a sense 
of anorectal blockage which are just as significant as 
reduced stool frequency [5-8]. Numerous factors are 
involved in the pathogenesis of the disease, such as 
nature of diet, genetic factors, colonic motility, absorption, 
social economic status, daily life activities, biological and 
pharmacological factors [9].

Constipation, especially chronic constipation is associated 
with many complications which may develop mainly 
among neglected cases. Hemorrhoids, anal fissure, fecal 
impaction, rectal prolapse, and developing of inguinal hernia 
are the most reported associated complications [10-12]. 

This study aimed to assess the prevalence of constipation 
and its associated complications in Aseer region, Saudi 
Arabia, by using Wexner Constipation Scoring System 
and to shed light on the most predominant risk factors 
contributing to the development of constipation in Aseer 
region and to contribute to medical efforts that  aim to 
increase life quality of life of society.

Methodology

A descriptive cross-sectional survey was used targeting 
all groups of population aged 18 years or more in Aseer 
region for at least 6 months, and who agreed to participate 
in the study. Patients with congenital GIT disorders 
were excluded. Data was collected using structured 
questionnaire including a person’s sociodemographic 
data, in addition to constipation severity assessed using 
Wexner constipation scoring system (WCSS) combined 
with questions relevant to the target of our research. The 
Wexner constipation scoring system is a scoring system 
composed of 8 items, with score ranges from 0 – 30; the 
highest score the more constipation severity [13]. The 
study questionnaire was reviewed by a panel of 3 experts 
for validity and applicability and all suggested modifications 
were considered. The final questionnaire was uploaded 
using social media platforms and answers were included 
consecutively till no more answers were obtained. 

Statistical analysis 
Analyses were conducted using the Statistical Package 
for Social Studies (SPSS) version 19 for Windows (IBM 
SPSS, Chicago, IL, USA). Participants’ characteristics 
were summarized using frequency and percentage. 
Wexner constipation score was summarized using 
frequency, percentage, mean and standard deviation. 
Wexner constipation data were scored using the algorithm 
provided by the instrument manual. To investigate 
correlations between Wexner constipation score and 
other variables under study, Spearman correlation 
was calculated (p < 0.05). To determine potential risk 
factors (predictors) that influence Wexner constipation 
score, multivariate regression model was used. Only 
significant correlated variables with this score from the 
correlation analysis were included in the multivariate 
regression model. In addition, the assumptions of multiple 
regression (multicollinearity outliers, normality, linearity, 
homoscedasticity, and independence of residuals) were 
tested. Lower variance inflation factor (VIF) values (<2.5) 
was used to indicate that no multicollinearity problem was 
found.

Results

Table 1 summarizes the demographic characteristics of 
participants (n=939). The majority of participants (68.6%) 
were female and 60.8% were between 18-30 years old. 
About 59.5% of the participants had a bachelor university 
degree. More than half of participants (52.7%) were single, 
and 41.7% of the participants were students, 26.2% were 
non-employed, and 25.8% were employed.

Table 2, shows the majority of participants (85.5%) were 
non-smokers, 57.9% were doing some kind of exercises, 
and 35.1% of them were doing these exercises daily. In 
addition, the majority of participants (96.5%) eat foods 
that contain dietary fiber with different rates; 32.7% of 
them eat a small amount daily, whereas 29.9% of them 
eat these foods daily.  Regarding to the number of water 
glasses or unsweetened fruit juice consumed per day, the 
results showed that 47% of participants consumed (1-3) 
cups and 31.7% consumed (4-6) cups. Moreover, 71.6% 
of participants go directly to the bathroom when they feel 
the urge to evacuate. Almost 64% of them did not face any 
reason that led to a clear change in their daily routine.
Table 3 demonstrates that 675 (71.9%) of participants did 
not use any medications identified in this table. However, 
42% of participants who are using medications take iron 
supplements and 20.8% take antacids. In addition, 617 
(65.7%) of participants did not suffer from any medical 
condition identified in Table 3. For those who are suffering 
from medical condition(s), 49.7% of them suffered from 
irritable bowel syndrome, and 25.8% of them suffered 
from Hemorrhoids. 

According to the complications identified in this study, 55.6% 
of participants did not have any of these complications as 
shown in Table 4. On the other hand, 52.8% of participants 
who are suffering from complications identified “feeling 
incomplete after evacuation” as a major complication 

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10�� WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022

POPULATION AND COMMUNIT Y STUDIES

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022

they suffer. In addition, 32.9% and 31.9% of them 
suffered from hemorrhoids and anal fissure respectively 
as major complications. Table 4 also demonstrates that 
75.5% of participants score (0-10), 23.2% score (11-10) 
and only 1.3% score (21-30). However, the mean score 
of participants in Wexner constipation was 7.15 with 
a standard deviation of 5.006. These results indicate 
that a low level of constipation was prevalent among 
participants.

To investigate the correlation between potential risk 
factors (demographic characteristics, behaviors related to 
constipation, clinical status and constipation complications) 
and scoring in Wexner constipation, Spearman correlation 
was calculated (p < 0.05). Regarding demographic 
characteristics, Table 5 showed that there were significant 
correlations between Wexner constipation score and age 
(r=0.10; p<.01), marital (r=0.08; p<0.05) and employment 
status (r=0.20; p<0.01). In addition, all behaviors identified 
in this study were significantly correlated with Wexner 
constipation score except the “number of water glasses 
or unsweetened fruit juice consumed per day”. Having 
a reason that led to a clear change in daily routine was 
the higher correlated behavior with Wexner constipation 
score (r=0.21; p<0.01), followed by “smoking” (r=0.19; 
p<0.01) and “going to bathroom directly in case of urgent 
evacuation” (r=-0.19; p<0.01). Regarding clinical status 
variables; suffering from medical conditions (r=0.41; 
p<0.01) and use of medications (r=0.28; p<0.01) showed 
significant correlations with Wexner constipation score. 
For constipation complications; this variable showed a 
higher significant correlation with Wexner constipation 
score (r=0.49; p<0.01) compared to other variables under 
investigation. In addition, all constipation complications 
identified for this study showed significant correlations 
with Wexner constipation score. Hemorrhoids showed the 
higher value of correlation (r=0.21; p<0.01) with Wexner 
constipation score.

Table 6 shows the potential risk factors that influence the 
scoring in Wexner constipation. Only significant correlated 
variables with Wexner constipation from the correlation 
analysis (Table 5) were included in the multivariate 
regression model. Age, employment status, doing any 
kind of exercise and eating foods that contain dietary fiber 
did not account for a significant portion of the variance 
in Wexner constipation score (p > 0.05). However, 
marital status (p <0.001), smoking (p = 0.042), times of 
doing exercises (p =0.039), going to bathroom directly 
in case of urgent evacuation (p <0.001), having reason 
that led to a clear change in daily routine (p <0.001), 
use of medications (p = 0.005), suffering from medical 
conditions (p <0.001), and constipation complications 
(p <0.001) were significant risk factors (predictors) that 
influence the scoring in Wexner constipation. These 
eight risk factors explained 35.7% of variation in Wexner 
constipation score (R2 = 0.357). According to positive ß 
coefficient (= 0.124) for marital status, being widowed or 
divorced was associated with a significantly higher score 
in Wexner constipation than being single or married. 
In addition, smoker participants reported significantly 

higher scores in Wexner constipation than non-smokers. 
According to positive ß coefficient (= 0.086) for smoking, 
being smoker was associated with a significantly higher 
score in Wexner constipation than being non-smokers. 
Despite doing exercises was not a risk factor for a higher 
score in Wexner constipation, however times of doing 
these exercises was a significant risk factor. According to 
negative ß coefficient (= -0.116), doing exercises each day 
was associated with a lower score in Wexner constipation. 
Participants doing exercises less than once a week or a 
month reported a significantly higher score in Wexner 
constipation than participants who are doing exercises 
daily. The results also indicated that going to the bathroom 
directly in case of urgent evacuation was associated 
with Wexner constipation score. According to negative 
ß coefficient (= -0.135), participants who adhere to this 
behavior reported a significantly lower score in Wexner 
constipation than participants who did not take care of this 
behavior. On the other hand, having a reason that led to a 
clear change in daily routine was associated with Wexner 
constipation score. Positive ß coefficient (=0.116) for this 
variable indicating that participants who have reason 
that led to a clear change in their daily routine reported 
a higher score in Wexner constipation than participants 
who do not have a reason for such change. According to 
clinical status related variables, use of medications and 
suffering from medical conditions were associated with 
Wexner constipation score. Positive ß coefficients for both 
variables (=0.077 and 0.209 respectively) indicating that 
these two variables were associated with a higher score 
in Wexner constipation. For constipation complications, 
having these complications was associated with a higher 
score in Wexner constipation than the absence of them. 
Positive ß coefficient (= 0.305) indicating that participants 
having constipation complications reported a significantly 
higher score in Wexner constipation than participants who 
did not have these complications.

Finally, this study assessed the effect of difficulty in 
evacuation on participants’ lifestyle. As shown from Table 
7, 53.8% of participants reported no effect, 28.9% reported 
low effect, and 13.4% reported moderate effect while only 
3.9% reported high effect.
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Table 1. Demographic characteristics of study participants
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Table 2. Participants’ behaviors related to constipation  
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Table 3. Participants’ clinical status

Table 4. Participants’ constipation complications and scoring in Wexner constipation
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Table 5. Bivariate associations between study variables and scoring in Wexner constipation

**Significant at p≤0.01               *Significant at p≤0.05     
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Table 6. Multivariate model investigating risk factors of Wexner constipation score

  **Significant at p≤0.001               *Significant at p≤0.05     

Table 7. Effect of difficulty in evacuation on participants’ lifestyle. 
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Discussion

Constipation is a frequent functional gastrointestinal 
disorder. Globally, the prevalence of constipation in the 
general population is nearly 20% while it varies from 2% 
to 27%, depending on the definition used and population 
studied [14, 15]. A cross sectional study showed that the 
cumulative incidence of chronic constipation is higher 
among the elderly (20%) compared to a younger population 
(3). Severe constipation is more reported among elderly 
women, with two to three times higher rates than that of 
their male counterparts [16-18]. 

The current study aimed to assess the prevalence of 
constipation and its associated complications in Aseer 
region, Saudi Arabia, by using the Wexner Constipation 
Scoring System and to assess the most significant risk 
factors contributing to constipation in Aseer region. 
The study showed that a low level of constipation was 
prevalent among participants where Wexner constipation 
was 7.15 with a standard deviation of 5.0. This low score 
which indicates low incidence and constipation severity 

was associated with reported daily life activities as more 
than half of the study participants do exercises, with one-
third of them doing these exercises daily. In addition, the 
majority of participants (96.5%) eat foods that contain 
dietary fiber with different rates, while only one-third 
(32.7%) of them eat a little amount daily.  As for water 
drinking, or unsweetened fruit juice consumed per day, 
the results showed that less than half of participants 
consumed 1-3 cups and one-third (31.7%) consumed 
4-6 cups. Furthermore, about three-quarters (71.6%) 
of participants go directly to the bathroom when they 
feel the urge to evacuate. Almost 64% of them did not 
face any reason that led to a clear change in their daily 
routine. In India, a similar low prevalence of constipation 
was estimated where the prevalence of self-reported 
constipation within the last 1 year was 24.8% whereas 
16.8% of participants had constipation according to the 
Rome II criteria [19]. A systematic review conducted by 
Schmidt FM et al [20], included 11 studies that revealed a 
prevalence of constipation that varied from 2.6% to 26.9%. 
The most frequently cited associated factors were female 
gender and advanced age, which were cited in 11 and 
7 of the studies, respectively. Locally, a study conducted 
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in the central region population, Riyadh and Qassim 
provinces, Saudi Arabia [21], revealed that only 4.4% 
showed constipation clinical signs, whereas those whose 
result indicates no suffering from constipation represented 
95.6%. Constipation is more prevalent among females 
(79.2%) than males (20.8%). Moreover, constipation is 
more severe among those who are between 20- and 35-
years old. 

Considering complications, the current study showed 
that feeling incomplete after evacuation” was a major 
complication. In addition, 32.9% and 31.9% of them 
suffered from hemorrhoids and anal fissure respectively 
as major complications. These findings were consistent 
with previously reported constipation related complications 
[22-24].

The study also showed that there were significant 
correlations between Wexner constipation score and age 
(r=0.10; p<0.01), marital (r=0.08; p<0.05) and employment 
status (r=0.20; p<0.01). In addition, all behaviors identified 
in this study were significantly correlated with Wexner 
constipation score except the “number of water glasses or 
unsweetened fruit juice consumed per day”. 

Conclusions and Recommendations

In conclusion, the current study showed that chronic 
constipation was not a common health problem among 
the study population with a higher severity score among 
old aged participants who were married and the working 
group. Since constipation is preventable and widely 
associated with risk factors, the decreasing of exposure to 
these risk factors contributes in prevention of developing 
constipation and of course its complications. Quitting 
smoking, daily exercise, controlling chronic diseases, 
eating plenty of foods with high fiber, fixation of routine as 
much as possible, are behaviors all strongly recommended, 
and significantly related to lower Wexner score i.e lower 
incidence of constipation. On the other hand, good dealing 
and management for constipation, and early intervention 
either in lifestyle modeling or in a pharmacological method 
will contribute to decreasing of developing constipation 
complications.
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 Abstract

Background: High altitude like Aseer region has 
many challenges, where exposure to hypoxia is 
the most reported challenge. The ambient hypoxia 
activates a number of physiologic consequences 
including hyperventilation, increased resting heart 
rate and stimulation of erythrocyte production with 
the goal of preserving the oxygen content of arterial 
blood at or above sea level values. 

Aim: The current study aims to assess the asso-
ciation between blood donation and improved sleep 
quality among blood donors in Aseer Region, south-
ern of Saudi Arabia. 

Methods: A cross-sectional study was carried out 
using self-administered questionnaire during the 
period from May to August 2022 targeting all Saudi 
population aged 18 years or more living in Aseer 
region. The study questionnaire was uploaded on-
line using social media platforms by the research-
ers and their colleagues  till no more answers were 
obtained. The study questionnaire included partici-
pants’ personal data, medical history, blood dona-
tion data including frequency, causes and associ-
ated symptoms.  Sleep quality was assessed using 
Pittsburgh Sleep Quality Index (PSQI).

Results: A total of 447 participants fulfilling the in-
clusion criteria completed the study questionnaire. 
Participants ages ranged from 18 to 60 years with 
mean age of 26.9 ± 12.7 years old. A total of 215 
(48.1%) participants reported donating blood which 
was only once among 68 (31.6%), and 2-3 times 
among 82 (38.1%). Regarding overall sleep quality 
among blood donors in Aseer region, Saudi Arabia,    
exactly 116 (54%) of the study participants with 
blood donation history were poor sleepers while 99 
(46%) were good sleepers. Better sleep quality was 
significantly associated with more frequent blood 
donation times. 

Conclusion: In conclusion, the current study showed 
that sleep quality among Aseer residents after blood 
donation was much lower than reported incidence 
especially among participants who donated blood 
more than once.  Also, the attitude toward blood 
donation was good where nearly 1 out of each 2 
participants donated blood for moral issues.  

Key words
Blood donation, sleep hygiene, relation, 
Aseer region, high altitude
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Introduction

Sleep disturbance is a frequent and mostly underestimated 
complaint in the general population [1], which can persist 
over many years [2] and which is associated with many 
health problems, higher functional impairment, lost 
productivity, and excess health care utilization [3-5]. It 
a challenge to treat sleep-related problems with limited 
abilities [6], though, insomnia can be a symptom of other 
conditions, such as depression [7], substance abuse [8], 
and sleep disordered breathing [9]. Currently, the term 
“primary insomnia” is used to define insomnia in the 
absence of such conditions [10].

High altitude areas like Aseer region have many 
challenges, where exposure to hypoxia is the most reported 
challenge [11]. The ambient hypoxia activates a number 
of physiologic consequences including hyperventilation, 
increased resting heart rate and stimulation of erythrocyte 
production with the goal of preserving the oxygen content 
of arterial blood at or above sea level values [12]. In 
permanent high-altitude residents due to exposure to 
chronic hypoxia, an increase in erythrocyte numbers and 
hemoglobin concentration is reported [13]. 

In the current study, researchers tried to link the effect 
of blood donation on the sleep quality of high-altitude 
residents. Blood donation is life saving and has a lot of 
benefit for the donor and recipient especially in life saving 
condition and trauma settings.  For example Health 
services could not operate without a continual supply of 
blood. For management of diseases such as sickle cell 
and thalassemia however some research reports negative 
and positive effects of blood donation on the donor. Some 
of the negative effects include long-term iron deficiency 
anemia while on the other hand some blood donation 
positive effects include reduced mortality and reduced risk 
of myocardial infarction [14-16]. 

Methodology

A cross-sectional study was carried out using self-
administered questionnaire during the period from May to 
August 2022targeting all Saudi population aged 18 years 
or more living in Aseer region for at least 6 months. The 
study questionnaire was developed by the researchers 
after intensive literature review and experts’ consultation.  
A panel of 3 experts at King Khalid University reviewed 
the study questionnaire and all suggested modifications 
were applied. The ultimate questionnaire was uploaded 
online using social media platforms by the researchers 
and their colleagues  till no more answers were obtained. 
Participants with a history of mental illness, neurologic 
diseases and less than 18 years were excluded. The 
study questionnaire included participants’ personal data, 
medical history, blood donation data including frequency, 
causes and associated symptoms.  Sleep quality was 
assessed using Pittsburgh Sleep Quality Index (PSQI) 
and other questions related to sleep quality [17]. A pilot 
study of 30 persons was used to assess the questionnaire 
reliability with estimated α-Cronbach’s of 0.81.

Data analysis
After data was extracted, it was revised, coded, and fed 
to statistical software IBM SPSS version 22(SPSS, Inc. 
Chicago, IL).  All statistical analysis was done using 
two tailed tests. P value less than 0.05 was statistically 
significant. Descriptive analysis based on frequency and 
percent distribution was done for all variables including 
participants personal data, medical data, blood donation 
and associated symptoms. The global score for PSQI 
was obtained by summing up all items’ discrete scores 
of its seven “component” scores: subjective sleep quality, 
sleep latency, sleep duration, habitual sleep efficiency, 
sleep disturbances, use of sleeping medication, and 
daytime dysfunction. The sum of scores for these seven 
components yields one global score. In scoring the PSQI, 
seven component scores are derived, each scored 0 (no 
difficulty) to 3 (severe difficulty). The component scores 
are summed to produce a global score (range 0 to 21). 
Higher scores indicate worse sleep quality. Tool reliability 
was assessed using alpha Cronbach’s coefficient which 
reflects the tool internal consistency. Internal consistency 
reliability of 0.7 or more is judged good [14]. Total score 
was categorized at cut off point 7 as those who had a 
global score of 7 points or less were considered to have 
good sleep quality (good sleepers) while others with a 
global score of more than 7 points were considered to 
have moderate to poor sleep quality (poor sleepers). 
Crosstabulation was used to assess distribution of blood 
donors’ sleep quality by their personal and other related 
data. Significance of relations in cross tabulation was 
tested using Pearson chi-square test and exact probability 
test for small frequency distributions. 

Results

A total of 447 participants fulfilling the inclusion criteria 
completed the study questionnaire. Participants’ ages 
ranged from 18 to 60 years with mean age of 26.9 ± 
12.7 years old. A total of 337 (75.4%) participants were 
males and 327 (73.2%) were in the city. Exactly 291 
(65.1%) were single / divorced. As for educational level, 
375 (83.9%) had university level of education or above. A 
total of 210 (47%) were health care professionals and 341 
(76.3%) were non-smokers while 85 (19%) were current 
smokers. Exactly 55 (12.3%) complained of a chronic 
health problem (Table 1).
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Table 1. Bio-demographic data of study participants, Aseer region, Saudi Arabia
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Table 2. Blood donation data among study participants, Aseer region, Saudi Arabia.

A total of 215 (48.1%) participants reported donating blood which was for only once among 68 (31.6%), 2-3 times among 
82 (38.1%) and more than 5 times among 42 (19.5%). As for reported reasons for blood donation, the most reported 
were voluntary donation (68.8%), for humanity duty (45.6%), for health issue (36.3%), for family / friends (23.3%) while 
7% donate as they had a rare blood group. A total of 19.5% of the blood donors felt dizziness after donation while nausea 
was reported among 5.1% and sweating among 4.7% while 161 (74.9%) had no associated symptoms.
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Table 3. Blood intake among study participants, Aseer region, Saudi Arabia.

A total of 35 (7.8%) participants reported previously having a  blood transfusion. The main reported causes were 
surgery (68.6%), severe iron deficiency anemia (22.9%), other blood diseases (2.9%), and hemorrhage (5.7%).

Figure 1. Overall sleep quality among blood donors in Aseer region, Saudi Arabia

Overall sleep quality among blood donors in Aseer region, Saudi Arabia.  Exactly 116 (54%) of the study participants 
with blood donation history were poor sleepers while 99 (46%) were good sleepers.
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Table 4. Sleep quality components among study participants who donated blood, Aseer region, Saudi Arabia.

Regarding subjective sleep quality, it was bad among 20% of the study patients . Sleep latency was also bad among 
36.8% of the donors, and only 13% sleep more than 7 hours. Habitual sleep efficiency was less than 85% among 
82.8% of the study participants and 20.9% had high sleep disturbance score with 16.8% having high level of daytime 
dysfunction. Global PSQI score ranged from 0-17 with mean score of 6.4 ± 3.5 points.
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Table 5. Factors associated with sleep quality among blood donors in Aseer region, Saudi Arabia 

Exactly 49.7% of blood donors who live in the city had good sleep quality after donation compared to 35.2% of others who live 
in a village with reported statistical significance (P=.049). Also, all donors who donated blood for 4 times or more were good 
sleepers versus 10.3% of others who donated once (P=.001). Additionally, 85.7% of those who donated blood 3 times during 
the last year were good sleepers in comparison to 64.4% of others who donated only once (P=.047).
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Discussion

Residents at high altitude regularly experience sleep 
disturbances, frequently reporting restless and sleepless 
nights. Others experience a feeling of suffocation on 
awakening from sleep. Subjective reports have shown 
poor sleep as altitude increases, signifying an inverse 
relationship between sleeping at altitude and sleep quality 
[18, 19]. A characteristic waxing and waning breathing 
pattern known as periodic breathing accompanies sleep 
at high altitude. Periodic breathing during sleep was 
first described by Mosso in 1886 [20, 21] with further 
observations a few years later by Douglas and colleagues 
[22, 23]. This article will review high altitude sleep, focusing 
on sleep architecture, sleep continuity, arterial oxygen 
saturation, and on periodic breathing during sleep.

Recently, blood donor health care has been  a major 
concern. It is vital to maintain a healthy, satisfied, and 
reliable donor population and is consequently highly 
ranked in blood bank settings globally. Adverse effects 
such as dizziness, fatigue, and vasovagal reactions are 
proven causes of donor deferral and therefore, are still of 
high focus and attention to health care authorities [24, 25]. 
The focus on adverse effects and how to avoid them have 
led to the implementation of standard procedures to limit 
negative side effects of donation worldwide [26, 27].

The current study aimed to assess the association 
between blood donation and improved sleep quality 
among blood donors in Aseer Region, southern Saudi 
Arabia. The study results showed that nearly half of the 
study participants donated blood mainly 1 to 3 times while 
some cases donated blood more than 5 times. The main 
reasons were moral issues including voluntary donation, 
humanity, families and friends’ need but also about one 
third of the donors did it for their own health. Gader AG et 
al [28] assessed that 91% of Saudi participants agree that 
blood donation is a religious obligation, 34% do not object 
to donating six times/year and 67% did not mind coming to 
the donor center to give blood. 

Non-donors: Forty-six percent were not asked to give 
blood and those who were asked mentioned fear (5%) and 
lack of time (16%) as their main deterrents. On the other 
hand, a study in Nigeria [29] estimated that 20.3% of the 
study population would not donate blood, and curiously 
enough, will not accept blood transfusion due mainly to 
religious beliefs; a situation reminiscent of the behavior of 
Jehovah’s witnesses [30, 31].

Regarding sleep quality after blood donation, the current 
study showed that more than half of the donors were poor 
sleepers, which was improved among those who were 
living in city, mostly due to better quality of life and among 
those who donated for more than once which means more 
frequent blood donation was significantly associated with 
better sleep quality. Ahmed AE et al [32] reported that 
33.8% of Saudi adults reported short sleep duration of 
less than 7 hours/night. Short sleep duration was more 

prevalent in females (37.3% versus 31.4%, p=0.004). A 
higher incidence regarding poor sleep quality among 
Aseer residents was reported by Alhayyani RM et al [33] 
where 85.1% of Saudi commission residents had poor 
sleep quality. 

Conclusion and Recommendations

In conclusion, the current study showed that sleep quality 
among Aseer residents after blood donation was much 
lower than the reported incidence especially among 
participants who donated blood more than once. Also, the 
attitude toward blood donation was good where nearly 1 
out of each 2 participants donated blood for moral issues 
rather than emergency or due to others’ need. Public 
encouragement and motivation towards blood donation is 
mandatory especially in high altitude residents, to improve 
their daily life and to promote health related consequences. 
This can be achieved through health education sessions 
and through health care providers who can declare the 
benefits and risks of blood donation.
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 Abstract

Background: With an overall mortality rate of about 
5-7%, foreign body aspiration is a prevalent cause 
of illness and mortality in children. Studies on aspi-
rated foreign bodies in kids in the Makkah region of 
Saudi Arabia are nonexistent.

Objectives: The aim of this study was to evaluate 
parental awareness of pediatric FBA in Taif, Saudi 
Arabia.

Methods: This descriptive, cross-sectional study 
included interviewing participants and prompting 
them to fill in a questionnaire. The data obtained 
was analyzed using SPSS.

Results: A total of 424 individuals (parents) who 
participated in this study were divided into the fol-
lowing three study groups: illiterate, undergradu-
ate, and postgraduates. All groups exhibited inad-
equate overall knowledge of pediatric FBA, with a 
knowledge score of 67%. Furthermore, a significant 
association was observed between educational 
background and knowledge about pediatric FBA 
(p-value= 0.039); postgraduate participants scored 
higher than those in the undergraduate group.

Conclusion: A significant number of parents ex-
hibit low knowledge about pediatric FBA. However, 
most parents were aware of FBA management and 
prevention. We recommend that parents must be 
informed about the risks associated with pediatric 
FBA using several media platforms.

Keywords: Parental, awareness, pediatric, FBA, 
Taif, Saudi 
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Introduction

Pediatric foreign body aspiration (FBA) is defined as the 
suffocation, asphyxiation, or inhalation of a solid matter by 
a child, that is retained in the upper or lower respiratory 
tract, particularly in the bronchi, trachea, larynx, or glottis 
(1). 

FBA, a serious condition resulting in total or partial 
obstruction of the airway, affects children more than adults 
and adolescents, with a higher prevalence between the ages 
of one and three years (2). Reports suggest that children 
are highly prone to aspirating foreign bodies, because of 
the lack of molar teeth, inadequate swallowing-muscle 
control, and propensity to simultaneously speak and play 
while eating (3). However, the primary determinant of FBA 
was the lack of parental awareness of the risks associated 
with feeding small organic food items to preschoolers (4). 

FBA is a common cause of morbidity and mortality in 
children, with an overall mortality rate of approximately 
5–7%. Although anoxic brain injury and pulmonary 
hemorrhage are the principal and secondary cause 
of mortality in children, (5) FBA is the leading cause of 
unexpected death among infants under the age of one 
year (2). Moreover, FBA is the fifth most prevalent cause 
of accidental deaths in children aged 1–3 years, with 
complications presenting in 14.6–27.8% of patients (2)
. 
The most common complications that occur with FBA 
include respiratory distress, recurrent pneumonia, 
pulmonary abscess, and neurologic impairment (2,5), 
with anoxic brain damage occurring in 2.2% of patients 
(1). The presentation of non-specific symptoms and lack 
of testimony of the aspiration incident are the factors that 
contribute to delayed diagnosis (6). Delay in symptom 
presentation, diagnosis, and treatment has been linked 
to increased likelihood of significant consequences (2). 
Additionally, diagnosis becomes complicated when 
there is no report of an aspiration event. The majority of 
signs and symptoms are nonspecific and might diminish 
rapidly. Only few cases report the classic triad of cough, 
choking, and unilateral wheezing or diminished breath 
sounds, whereas other patients may be asymptomatic 
(2). Therefore, effective measures should be determined 
to prevent aspiration or to allow early diagnosis and 
treatment (7,.8). Although flexible bronchoscopy is highly 
helpful under certain circumstances, rigid bronchoscopy 
with forceps is the gold standard for FBA treatment (7). 

There have been no studies on aspirated foreign bodies in 
children in the Makkah region of Saudi Arabia. Therefore, 
this study was conducted to address the high mortality rate 
and severity of complications associated with FBA resulting 
from a lack of awareness of pediatric FBA in parents. The 
objective of this study was to evaluate parental awareness 
of pediatric FBA in Taif, Saudi Arabia. 

Subjects and Methods

Study design, setting and time: This was a descriptive 
cross-sectional study done at Taif city in the Makkah 
Province of western Saudi Arabia in the time from May 
to August 2022. Taif city has a surface area of 13,840 
km2 and altitude of 1,700–2,500 m asl; the estimated 
population of Taif was 993,800, according to the census 
of 1435 (Hijri date) (9).

Study participants: the study included parents with 
children ≤3 years of age. We excluded unmarried 
participants, married participants who did not have 
children, and parents with children >3 years of age. The 
participants were interviewed in person and prompted to 
fill-out a questionnaire. 

Sample size: To estimate the size of the sample size, the 
following formula was used: 
SS = Z2 × P × (1 − P)/ e2
where SS = sample size; Z = 1.96 (at 95% confidence 
level); P = “best estimation” of prevalence (size of affected 
population); e = margin of error, which was 5% (at 95% 
confidence level). Assuming the size of affected population 
was 50% (P) at 95% confidence interval (Z = 1.96) with 
a margin of error of 5% (e), the minimum representative 
sample comprised 385 individuals. The sample size 
was increased by 10% to 424 to compensate for non-
responses. 

Data collection: The participants were interviewed 
personally and prompted to fill-out a pretested Arabic 
questionnaire. Patients and auditors from two medical 
centers in Taif, including Prince Mansour Military Hospital 
and Alhada Armed Forces Hospital were surveyed 
from May to June 2022. The participants belonged to 
several departments, including maternity, pediatric, and 
vaccination departments; clinics, including ENT, pediatric, 
and family clinics; and waiting rooms. Finally, we ensured 
that all participants met the inclusion criteria and eliminated 
participants who met the exclusion criteria. To further 
ensure that all the participants were inhabitants of Taif, we 
determined their place of living. 

A pretested Arabic questionnaire was used that was 
originally developed in English and used in a previous 
study conducted in Saudi Arabia [10]. The questionnaire 
was composed of two sections. The first section was 
designed to collate demographic data, including age, 
gender, educational background, number of children, 
age of each child, and any previous history of FBA within 
the family. The second section comprised 15 close-
ended questions regarding parental awareness, clinical 
symptoms, management, and prevention of FBA. 

Prior consent was obtained from the participants before 
the survey. After obtaining consent and ethical approval 
from Alhada Armed Forces Hospital, we interviewed the 
participants and prompted them to fill-out the 4 minute 
long questionnaire. The participants were instructed to 
avoid questioning the interviewee to prevent bias in their 
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responses. The participants were also ensured that the 
information provided as part of the survey would be used 
solely for research purposes. Furthermore, participants 
were not paid and were informed of their discretion to 
refuse to answer uncomfortable questions. 

Pilot study: A pilot study was conducted on 10% of the 
total sample size to verify that the target group understood 
the questionnaire and provided suitable responses. 
However, the results of the pilot study were not included 
in the data analysis of the present study. 

Data analysis: data was verified for completeness and 
ensured that all participants conformed to the inclusion 
criteria. Responses were first categorized based on the 
gender, educational background, awareness, and level of 
knowledge of the participants, and then analyzed using 
the software Statistical Package for the Social Sciences 
(SPSS version 23). Subsequently, results were tabulated 
and presented graphically.

Results

The 424 participants included in the study were categorized 
into the following three groups: 271 (63.9%) constituted 
the postgraduate group, 137 (32.3%) comprised the 
undergraduate group, and 16 (3.8%) represented the 
illiterate group. The mean age ± standard deviation (SD) 
of the participants was 34.6 ± 7.5 years, with 33.3 ± 6.7 
years, 36.6 ± 7.9 years, and 39.7 ± 11.9 years being the 
mean age ± SD of the postgraduate, undergraduate, 
and illiterate groups, respectively. A total of 262 (61.8%) 
participants were females and 162 (38.2%) were males. 
The number of participants with one, two, three, four, five, 
and six children were 105 (24.8%), 105 (24.8%), 85 (20%), 
61 (14.4%), 43 (10.1%), and 25 (5.9%), respectively.

The youngest child of 171 (40.3%) participants was 
younger than one-year-old, and 5 (1.2%) participants had 
a one-year-old second child. The number of parents with 
youngest, second, and third child aged 1–2 years was 
142 (33.5%) and 29 (6.8%), and 2 (0.5%), respectively. 
Approximately 111 (26.2%), 59 (13.9%), 9 (2.1%), and 
1 (0.2%) participants had 2–3-year-old their youngest, 
second, third, and fourth child, respectively. The number 
of participants with second, third, fourth, fifth, and sixth 
child aged >3 years was 226 (53.3%), 203 (47.9%), 128 
(30.2%), 68 (16%), and 26 (6.1%), respectively.

Table 1: Age of children of the participants: Approximately 
20.5% of the participants reported a history of pediatric 
FBA, whereas 79.5% of the participants did not encounter 
pediatric FBA. Furthermore, 24.1%, 21.8%, 21.8%, 
12.6%, and 9.2% participants reported that they had a 
son, father, mother, sister, or daughter with a history of 
FBA, respectively.

Figure 1: Relationship of the participants with FBA 
patients: Participants exhibited inadequate knowledge 
of pediatric FBA, with a knowledge score of 67%. The 
results of data analysis suggested that 75% illiterate, 

66% undergraduate, and 76% postgraduate participants 
considered that peanuts could result in pediatric FBA. 
Moreover, the overall knowledge of the participants 
regarding the cause of pediatric FBA was inadequate, 
with a knowledge of 72%. Additionally, 75% illiterate, 69% 
undergraduate, and 75% postgraduate participants agreed 
with the statement, FBA is most frequently observed in 
children of ages 0–2 years, indicating inadequate overall 
knowledge of the epidemiology of pediatric FBA, with a 
score of 73%. 

With an overall knowledge score of 69%, 63% illiterate, 
72% undergraduate, and 71% postgraduate participants 
were in agreement with the statement, Peanuts should 
not be given to children < 3 years of age. Furthermore, 
69% illiterate, 82% undergraduate, and 89% postgraduate 
participants believed that small toys can cause FBA 
in children < 3 years of age, indicating good overall 
knowledge (knowledge score: 80%) about the role of 
small objects in pediatric FBA. However, 31% illiterate, 
29% undergraduate, and 28% postgraduate participants 
assumed that no supervision was required when 
toddlers were playing with small toys. This suggested 
that the participants did not understand the importance 
of parental supervision while children were playing, with 
an inadequate knowledge score of 29%. A majority of 
participants, i.e., 63% illiterate, 66% undergraduate, 
and 76% postgraduate participants, agreed with the 
statement, A child crying while holding a small toy is a 
cause of concern, indicating inadequate knowledge of the 
signs of pediatric FBA, with a knowledge score of 68%. 
Hard nuts are beneficial for toddlers,  was agreed upon by 
56% illiterate, 64% undergraduate, and 71% postgraduate 
participants, with an overall knowledge score of 64%. 
Nonetheless, 81% illiterate, 83% undergraduate, and 81% 
postgraduate participants understood that a child should 
not  be prevented from walking or laughing while eating, 
suggesting good knowledge (knowledge score: 82%) of 
the activities that can result in pediatric FBA.

The sample secured a score of 54% on the knowledge of 
pediatric FBA symptomology. Approximately 75% illiterate, 
74% undergraduate, and 79% postgraduate participants, 
exhibiting an overall score of 76%, considered sudden 
choking as a symptom of FBA, whereas 75% illiterate, 
55% undergraduate, and 59% postgraduate participants, 
with an overall score of 63%, considered sudden 
coughing as a symptom of FBA. Moreover, 19% illiterate, 
23% undergraduate, and 22% postgraduate participants 
believed that the absence of symptoms was a reassuring 
sign. This suggested that most of the participants were 
unaware of the symptoms of pediatric FBA and secured 
an overall score of 21%. 

In contrast, the participants were aware of the management 
(knowledge score: 87%) and prevention (knowledge 
score: 86%) of pediatric FBA. Approximately 88% illiterate, 
85% undergraduate, and 88% postgraduate participants 
were informed that FBA required immediate medical 
advice (knowledge score: 87%), whereas 75% illiterate, 
91% undergraduate, and 92% postgraduate participants 
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participants agreed to informing the doctor about the 
change in health after FBA (knowledge score: 86%). 
Additionally, 75% illiterate, 87% undergraduate, and 88% 
postgraduate participants agreed that they required more 
education on FBA (knowledge score: 84%).

Table 2: Knowledge of participants with different educational 
background about FBA: Statistically significant association 
was observed between educational background and 
awareness of FBA (P-value = 0.039), with postgraduate 
participants scoring higher than undergraduate 
participants.

Table 3: Differences between undergraduate and 
postgraduate participants based on their knowledge 
of FBA: Regarding lack of knowledge about FBA, 19% 
illiterate, 17% undergraduate, and 19% postgraduate 
participants were unaware that a child should not be 
allowed to walk or laugh while eating, whereas 44% 
illiterate, 36% undergraduate, and 29% postgraduate 
participants did not know that hard nuts are beneficial for 
children. Although a child crying while holding a small toy 
is a cause of concern, 27% illiterate, 34% undergraduate, 
and 24% postgraduate participants assumed otherwise. 
Approximately 69% illiterate, 71% undergraduate, and 72% 
postgraduate participants believed that toddlers could play 
with small toys without parental supervision. In contrast, 
31% illiterate, 18% undergraduate, and 11% postgraduate 
participants were unaware of the fact that small toys could 
cause accidents involving FBA. Moreover, 37% illiterate, 
31% undergraduate, and 29% postgraduate participants 
assumed that peanuts could be provided to children 
of <3 years of age; 25% illiterate, 31% undergraduate, 
and 25% postgraduate participants were unaware that 
FBA was most frequently reported in children aged 0–2 
years; and 25 % illiterate, 38% undergraduate, and 24% 
postgraduate participants did not know that peanuts and 
other nuts could cause accidents involving FBA. 

Figure 2: Lack of knowledge about FBA in the three groups 
of participants: The absence of clinical symptoms following 
choking was a reassuring sign— was not known to 81% 
illiterate, 77% undergraduate, and 78% postgraduate 
participants, while 25% illiterate, 45% undergraduate, 
and 41% postgraduate participants did not know that 
sudden coughing was one of the symptoms of FBA. Few 
participants, i.e., 25% illiterate, 26% undergraduate, and 
21% postgraduate participants, were unaware of the fact 
that sudden choking was one of the symptoms of FBA.

Figure 3: Lack of knowledge about the clinical symptoms 
of FBA in the three groups of participants: Approximately 
25% illiterate, 13% undergraduate, and 9% postgraduate 
participants were not aware that increased awareness of 
FBA was required to improve its understanding. Similarly, 
25% illiterate, 9% undergraduate, and 8% postgraduate 
participants exhibited no necessity of informing the doctor 
if a child with a history of FBA was unwell. Furthermore, 
12% illiterate, 15% undergraduate, and 25% postgraduate 
participants exhibited no knowledge of immediate medical 
intervention if a child developed FBA.

Figure 4: Lack of knowledge about FBA management and 
the need for generating awareness for FBA prevention 
in the three groups of participants: The most preferred 
mode of generating parental awareness (36.6%) was 
media platforms, followed by maternity appointments, 
educational campaigns, and pamphlet distribution, which 
were preferred by 25.9%, 24.3%, and 13.2% of the 
participants, respectively. 

Figure 5: Modes of generating awareness in the 
participants
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Table 1: Age of the participant’s children

Figure 1: Relationship of the participants to the patient having history of FBA
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Table 2: General Knowledge of foreign body aspirate stratified by educational level
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Table 3: Difference between under-graduate and post-graduate participants regarding their knowledge of FBA

*P-value was calculated using independent sample t-test.
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Figure 2: Lack of FBA general knowledge among the three studied groups (illiterates, under-graduate and 
post-graduate)
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Figure 3: Lack of knowledge about the clinical presentation of FBA among 
the three studied groups (illiterates, under-graduate and post-graduate).
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Figure 4: Lack of knowledge about FBA management and need for further education 
for better prevention among the three studied groups (illiterates, under-graduate 
and post-graduate).

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ���
WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022 

Figure 5: What type of educational method that you prefer?
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Discussion

Based on socio-demographic characteristics, 
approximately two-thirds (63.9%), one-third (32.3%), 
and extremely few (3.8%) participants constituted the 
postgraduate, undergraduate, and illiterate groups, 
respectively. The mean age of the participants was 
found to be 34.6 ± 7.5 years, with more than half of the 
participants (61.8%) being females and more than one-
third (38.2%) of participants being males. Moreover, one 
quarter  of the participants (24.8%) each had one and 
two children, whereas half of the participants had more 
than two children. These findings are similar to those of 
AlQudehi et al., wherein most participants were females 
and undergraduates (10). 

Less than half (40.3%) of the participants had the youngest 
child of age less than 1 year, one-third (33.5%) had the 
youngest child of 1–2 years of age, and approximately 
more than one quarter  (26.2%) had the youngest child 
aged 2–3 years old, whereas the remaining participants 
had the youngest child of more than 3 years of age. Similar 
findings have been reported by KiliÇaslan et al., wherein 
children aged between 1–3 years were more likely to be 
affected by FBA (11).

In this study, 20.5% of the participants reported a history 
of FBA, with peanuts and toys being the most common 
causes. These findings are in disagreement with those of 
Yalçin et al., wherein >90% participants exhibited a history 
of FBA (12). 

The overall knowledge of FBA was inadequate, and the 
participants secured a knowledge score of 67%. The 
scores of illiterate, undergraduate, and postgraduate 
participants were 64%, 66%, and 71%, respectively, which 
were consistent with those indicated by Almutairi et al., 
who reported an overall knowledge score of 61.3% (6). 

The overall score for knowledge about clinical symptoms 
was 54%, which was considered inadequate. Regarding 
knowledge of clinical symptoms, illiterate, undergraduate, 
and postgraduate participants scored 59%, 51%, and 
53%, respectively. Similar results were obtained by 
Alsheiri et al., who also reported inadequate knowledge 
about clinical symptoms of FBA in the sample (5). 

In contrast, an overall knowledge score of 86–87% 
suggested that the participants were aware of the 
management and prevention of FBA. These findings did 
not agree with those of Sarabi et al., who suggested that 
only 16% of the participants exhibited good knowledge of 
the management and prevention of FBA (13). 

Most participants (36.6%) preferred media platforms, 
followed by maternity appointments, educational 
campaigns, and pamphlets, to generate parental 
awareness. We also observed a statistically significant 
association between educational background and 
knowledge about FBA. These results were consistent with 
those of Aluko et al (14). 

The findings of this study could be limited by the possibility 
of multiple interpretations based on inaccurate information 
supplied by the participants. 
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Conclusion

A considerable number of parents lacked adequate 
knowledge about FBA. However, most parents exhibited 
good knowledge regarding FBA management and 
prevention.

Recommendtions

Parents, particularly mothers, must be educated about the 
risk factors associated with FBA, including age, playing 
with small toys, and hard food items, which must not be 
presented to children without supervision. The role of 
media must be emphasized to raise awareness of various 
aspects of FBA, including its signs and symptoms and 
primary management and prevention. 
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 Abstract

Background: Testicular descent failure causes cryp-
torchidism, which is the absence of one or both tes-
ticles in the scrotum. The cause of cryptorchidism 
is still unknown. This study aimed to assess knowl-
edge about cryptorchidism and estimation of cryp-
torchidism in the Western region of Saudi Arabia.

Methods:  A cross-sectional study was done on 427 
participants through an electronic online question-
naire in the western region of Saudi Arabia. All par-
ents with or without children, divorced or widowed, 
or widower were included. 

Results: More than half of the participants (64.6%) 
were aged between 40 and 59 years. The preva-
lence of UDT was 8.4%. The mean knowledge score 
was 7.5 ±3,3; out of a total score of 20 (Range 2 
– 18). Most of the participants (69.8%) have poor 
knowledge about UDT, while only (30.2%) have 
good knowledge about it. There was a significant 
association between educational level and level of 
knowledge about UDT (p value = 0.006). There was 
a non-significant  association between age (p value 
= 0.562) and  marital status (p value = 0.457) and 
level of knowledge.

Conclusion: Our results concluded that people from 
the western region of Saudi Arabia showed insuffi-
cient knowledge regarding UDT. The prevalence of 
UDT was relatively high.

Keywords: assessment, awareness, cryptorchidism, 
parents, western, Saudi 
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Introduction

Cryptorchidism which is referred to as undescended 
testicles (UDT) is the absence of one or both testicles 
in the scrotum due to failure of testicular descent. It’s 
considered one of the most common genitourinary 
conditions in neonates. Insulin-like 3 peptide and steroid 
hormones generated in testicular Leydig cells, as well as 
many genetic and developmental variables, influence the 
descent of the testes during development [1].

Normal testicular descent occurs in the 25th to 35th 
weeks of gestation [2]. Testicular descent is essential 
for spermatogenesis. Scrotal temperature differs by 2-4 
degrees below body temperature [3]. There’s a difference 
in incidence between full-term and pre-term infants. The 
prevalence of cryptorchidism is estimated between 1% 
to 4% in full-term infants however, it reaches up to 45% 
in pre-term infants [4]. Cryptorchidism’s etiology is still 
unknown, and various possibilities have been offered. 
Placental malfunction with diminished hCG secretion, 
for example, could be the cause of hormonal and other 
problems during fetal development [5]. According to some 
studies, the testis could be the primary source of the 
problem [6]. 

Some risk factors that can predispose to the condition 
include prematurity, intrauterine growth restriction (IUGR), 
perinatal asphyxia, Cesarean section, and congenital 
subluxation of the hip [7]. Cryptorchidism may lead to 
serious complications if not diagnosed and managed 
accordingly. One of the acute complications is testicular 
torsion [8]. Chronic complications are infertility and 
testicular germ cell tumors (TGCT) mainly seminomas. 
Bilateral cryptorchidism has a higher cancer risk than 
unilateral cryptorchidism. Some studies have found a link 
between the length of time the testis was in a cryptorchid 
position and the likelihood of developing TGCT. The results 
of surgical correction of cryptorchidism and the reduction 
of the risk of testicular cancer demonstrate this [9]. Early 
surgical intervention is necessary to preserve fertility and 
prevent further complications. In early discovered palpable 
cryptorchid testes, hormonal therapy should be initiated 
first to encourage descent however,  Orchidopexy is the 
gold standard treatment [10].

In a Swedish study conducted between 1964 and 1999, 
about 17,000 males were treated for cryptorchidism in 
Sweden, with an average age of 8.6 years at the time of 
surgery. Sixty-six people in this cohort acquired testicular 
cancer. Individuals who received corrective surgery before 
the age of 13 had a 2.23 percent incidence rate, whereas 
those who were treated after the age of 13 had a 5.4 
percent incidence rate [11]. 

A study was conducted in Hail (Saudi Arabia) to measure 
the prevalence and causes of late presentation of the 
cases with this condition. The study showed that in terms 
of overall awareness of UDT, roughly 53.2 percent had 
heard of it. Age groups, gender, having a child with UDT, 
and knowing a child with UDT all showed statistically 
significant differences. However, there was no statistically 

significant relationship between social and educational 
levels [4]. Another retrospective study was conducted 
to determine the mean age of presentation in patients 
with cryptorchidism. In a survey of 5,393 cases, only 
0.98 percent of the general public knew about UDT, and 
none of them knew about the ideal age for orchidopexy. 
At the 1-4 month postnatal newborn check, healthcare 
providers informed 63.46 percent of them about the UDT. 
Furthermore, only 2% of healthcare providers were aware 
that the optimal age for orchidopexy was 6-9 months, and 
only 14.3% of them would make an immediate surgical 
referral to pediatric surgery at this time [12].

This study aimed to evaluate the overall knowledge about 
cryptorchidism and its prevalence among patients in the 
Western region of Saudi Arabia.

Subjects and Methods

Study design, allocation and timing: This was a cross-
sectional study done in the western region of Saudi Arabia 
from June to September 2022.

Study population: The inclusion criteria were all parents 
of both genders, with or without children, divorced or 
widowed, or widower who live in the western region of 
Saudi Arabia and agreed to participate in the study. The 
exclusion criteria were any participant who is single and 
not living in the western region of Saudi Arabia.

Sample size: With a margin of error of 5% and a 95% 
confidence level, a minimum of 384 participants were 
required for this study. Using the Qualtrics calculator, the 
sample size was calculated.

Data collection: A self-administered,electronic online 
questionnaire was distributed to all parents in the western 
region of Saudi Arabia. A link to Google form was distributed 
using social media platforms (e.g., Twitter, Instagram, 
Linked-in, WhatsApp, …etc.). A common grading method 
was used for each variable in this questionnaire as 
follows: 2 points were given to the correct option, 0 for the 
incorrect answer, and 1 for neutral. After data collection, 
a participant who correctly answered 50% or more of the 
questions (10 points out of 20) was considered as having 
good knowledge about UDT.

The questionnaire included five sections; the first was 
designed to gather information about the respondents 
(age, gender, education level, etc.). In the second section, 
respondents were asked whether they have experience 
caring for a child with UDT. In the third part, the general 
knowledge of UDT (age group and recommended time 
of intervention) was discussed. In the fourth part, the 
importance of early intervention and the treatment options 
were discussed. The last part focused on the complications 
that can occur with untreated UDT. 

Data analysis: Data was entered on the computer using 
the “Microsoft Office Excel Software” program (2016) 
for windows. Data was then transferred to the Statistical 
Package of Social Science Software (SPSS) program, 
version 23 (IBM SPSS Statistics for Windows, Version 

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022

POPULATION AND COMMUNIT Y STUDIES

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ���

23.0. Armonk, NY: IBM Corp) to be statistically analyzed. 
Qualitative data were expressed in the form of numbers and 
percentages while quantitative data was expressed in the 
form of mean and standard deviation. Chi-square (χ2) test 
was used to examine qualitative data between two groups. 
A p value < 0.05 was considered statistically significant.

Results

Characteristics of the respondents: a total of 427 
participants were included in this study. In order to 
investigate the demographic data of responders more than 
half of participants (64.6%) were aged between 40 and 59 
years; the majority of them are married (90.6%) and 91.1% 
have children. Regarding their educational level, most of 
them have a Bachelor’s degree (66.3%). Concerning the 
geographic distribution of participants, we found that they 
are semi-equally distributed in Jeddah, Madina, Mecca, 
and Taif (Table 1).

Prevalence of cryptorchidism: While looking at the 
percentage of participants who have a child affected with 
UDT, the majority of participants haven’t any child with UDT 
(91.6%) while only 36 (8.4%) have children affected with 
UDT (Figure 1).

Knowledge about UDT: Out of a total score of 20, the mean 
knowledge score was 7.5 ± 3,3 (Range 2 – 18). Regarding 
overview of knowledge about UDT, most participants 
(n=298, 69.8%) have poor knowledge about UDT, while 
only 129 (30.2%) have good knowledge about it (Figure 2). 

Concerning participants’ Knowledge about UDT half of 
participants had never heard about UDT (51.1%), and 
more than half of participants think the age of presentation 
with UDT is since birth (61.8%). Additionally, we found 
that (53.2%) of participants consider that UDT has 
complications, and most of them (68.7%) believe that this 
complication is infertility. Furthermore, our results revealed 
that the bulk of participants think that best management of 
UDT is surgery. Our results demonstrated that more than a 
third of participants don’t know the suitable time for surgery 
while (22.5 %) think that the suitable time is one year and 
more. The majority of participants (69.3%) think that there 
is a real benefit from early treatment (Table 2). 

Factors associated with Knowledge about UDT: When 
we were checking factors associated with knowledge 
about UDT we found that there’s no significant association 
between age (P value = 0.562) or marital status (P value 
= 0.457) and level of knowledge, but there is a significant 
association between educational level and level of 
knowledge about UDT (P value = 0.006).

While assessing the association between the level of 
knowledge about UDT and places where participants live 
we found that there is no association between them (P value 
=0.235). No significant association was found between 
having children and level of knowledge about UDT (P value 
= 0.094), as well as no significant association was found 
between the level of knowledge about UDT and the number 
of children affected by UDT (P value = 0.236) (Table 3).

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022 

POPULATION AND COMMUNIT Y STUDIES

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022

Table 1: Socio-demographic characteristics of the respondents (n=427)
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Figure 1: Prevalence of cryptorchidism among the study participants

Figure 2: Overall knowledge about UDT
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Table 2: Participants’ Knowledge about UDT
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Table 3: Factors associated with Knowledge about UDT

Discussion

The current study aimed to measure the overall knowledge 
of cryptorchidism and to estimate the prevalence of the 
disease among the general population in Saudi Arabia. 
One of the most common congenital disorders in males 
is cryptorchidism. It has been reported that undescended 
testis (UDT) affects 1.0-4.6% of full-term infants [13]. There 
is debate about the best way to treat an undescended 
testis, with surgical and medical options commonly 
offered. However, everyone agrees that cryptorchidism 
should be treated as soon as possible [14].

The current study discovered that more than half of the 
participants (64.6%) were between the ages of 40 and 
59. This age distribution was older than in another study 
conducted in Saudi Arabia’s Hail region [4]. However, like 
our study, this study revealed a high educational level with 
a majority of participants holding a Bachelor’s degree.

Our results demonstrated that the Prevalence of 
cryptorchidism was found to be 8.4 %, whereas the vast 
majority of our respondents revealed that their children 
were not affected by cryptorchidism. Unfortunately, 
there have been no studies on the prevalence of UDT in 
Saudi Arabia. The frequency of UDT varies according to 
the literature. The actual frequency of acquired UDT is 

essentially unknown due to a lack of studies performed 
at older ages and studies reporting on previous testicular 
position. A previous systemic review found a lower 
prevalence than our study, which found that the UDT rate 
in premature and or birth weight 2.5 kg infants ranged 
from 1.1 to 45.3%. UDT in term and or birth weight >2.5 kg 
infants was seen in 1.0-1.5% of boys at 1 year, 0.0-2.6% at 
6 years, 0.0-6.6% at 11 years, and 1.6-2.2% at 15 years. 
This indicates that the population’s age and prematurity 
would have an impact on the study’s findings [15]. 

Our results revealed that (69.8%) of respondents have 
poor knowledge about UDT, while only (30.2%) have 
good knowledge about it. Almost half of the participants 
had never heard about UDT. This is slightly higher than 
another study that was conducted in Saudi Arabia which 
reported that 46% hadnot heard about cryptorchidism 
before [4]. Moreover, our findings showed that more than 
half of participants think the age of presentation with UDT 
is since birth (61.8%). An earlier study in Saudi Arabia 
reported that 45% of the population has no idea about 
the typical age of presentation [4]. We found that (53.2%) 
of participants consider that UDT has complications, and 
most of them (68.7%) believe that this complication is 
infertility. This is confirmed by a previous study in Saudi 
Arabia [4]. More than a third of participants don’t know 
the suitable time for surgery while (22.5 %) think that 
the suitable time is one year and more. The majority 
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of participants (69.3%) think that there is a real benefit 
from early treatment. Another study in Iran showed better 
results than our study which revealed that 49% of parents 
had the correct information for proper operation age and 
40.6% of them had enough information about the necessity 
of surgery and side effects of disease [16].

Our results showed that there is a significant association 
between educational level and level of knowledge about 
UDT (p value = 0.006). This was inconsistent with findings 
of another study in Saudi Arabia which demonstrated 
that educational status was not statistically significantly 
related to level of knowledge about UDT. Furthermore, this 
previous study revealed another inconsistency with our 
findings, namely that a statistically significant difference 
was observed between age groups, gender, having a 
child, or knowing a child with UDT [4].

Our research had some limitations. Our study is limited 
by its retrospective nature, small sample size, and lack of 
generalizability.

Limitations
A limitation of this study was the usage of self-administered 
online questionnaire which was prone to recall bias. This 
study was planned to collect data from parents in the 
western region of Saudi Arabia which may not represent 
the total number of parents in Saudi Arabia.

Conclusion

Our results concluded that people from the western area 
of Saudi Arabia showed insufficient knowledge regarding 
UDT. The prevalence of UDT was relatively high. Further 
studies and research are needed. Future interventions 
showed focus on raising awareness of the general 
population. Education of society, particularly parents, as 
well as careful physical examination of babies at birth and 
regular follow-up until 18 months, can help to prevent UDT 
diagnosis and treatment delays.
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Abstract
Many people practice placing various things in their 
ears to remove earwax, known as self-ear clean-
ing. This study aimed to determine the knowledge, 
attitudes, and practices of self-ear cleaning of the 
community in Riyadh, Saudi Arabia. 

Method: This cross-sectional study was car-
ried out for more than six months. After institu-
tional research ethics approval was obtained 
for the study, a structured self-response ques-
tionnaire was provided to the participants.  
 
Results: 631 (70%) participants completed the 
study questionnaire. More than 42% of the partici-
pants agreed or strongly agreed that cotton buds 
should be used to clean the ears. Most participants 
disagreed with the statement that it is best not to 
clean the ears. More than two-thirds (75.8%) of 
the participants knew that cotton buds could cause 
ear infections, 78.9% knew that cotton buds could 
cause eardrum perforation, and 85.6% knew that 
cotton buds could push ear wax deeper into the 
ear. Considering the tool used for self-ear clean-
ing, almost two-thirds (68.6%) re-ported using  
cotton buds. No complications due to self-clean-
ing of the ear were reported in 65%, while 16.2%  
reported pain because of self-cleaning, while 16% 
of the participants reported otitis externa. 

Conclusion: The general population in the Riyadh  
region had a moderate to a good level of knowl-
edge about self-ear cleaning and its complications.  
However, a low attitude towards cleaning with a  
cotton bud was the primary tool used to clean the 
ear. About two-thirds (65%) of the participants  
reported complications due to self-cleaning. 16.2% 
reported having pain due to ear self-cleaning. 

Keywords: Cotton Bud; Ear wax; Self-Ear Cleaning; 
Saudi Arabia.
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Introduction

Ear wax is a natural and healthy material that serves a 
variety of tasks. It collects dirt, repels water, cleans, 
lubricates, and protects the lining of human ears. It usually 
degrades on its own and falls out of the ears in small 
flakes (1). Many people produce excessive cerumen, 
accumulating over time, which can become impacted, 
impeding sound transmission to the eardrum (2,3). 
Cerumen obstruction, also known as cerumen impaction, 
is a blockage of the ear canal that causes ear pain, itching 
and hearing loss (4). Cerumen impaction affects around 
6% of the general population [4,5]. Physicians know the 
external auditory canal has an adequate self-cleaning 
mechanism (5). Cotton-bud-related medical problems 
were first described in 1972, including cases of perforation 
of the tympanic membrane, external otitis, and cerumen 
impaction. Cotton bud-related injuries are typical for ear, 
nose, and throat clinic visits (6). Many practices place 
various things in their ears to remove ear wax, known as 
self-ear cleaning. Some people believe that it is beneficial 
to ear hygiene and that it is necessary to remove extra 
ear wax (6,7). According to experts, manual ear cleaning 
increases the risk of perforating the eardrum, affecting 
delicate bones in that area, and increasing the odds of 
introducing this wax material into an intense place, which 
can cause itching, discomfort, and tinnitus (8). The use 
of ear-cleaning sticks is one of the leading causes of 
eardrum perforation, requiring surgery (9). Although ear 
diseases and injuries are major life events that cause 
morbidity and mortality, they are a neglected public health 
concern, particularly in underdeveloped countries (10,11). 
This ubiquitous technique, known as self-ear cleaning, is 
widespread in several countries (12,13). Various objects 
are placed into the ear of adults and children, either by the 
children or their parents. Wax impaction, ear infection, facial 
nerve palsy, dizziness, eardrum perforation, perilymphatic 
fistula, damage to the ear canal damage, and deafness 
are all linked to the unintentional and regular use of cotton 
buds, according to a growing body of research (4,14–18).
The researchers found that more than 90% of people 
at the Aminu Kano Teaching Hospital, Kano, Nigeria, 
believe that ears should be cleaned to remove wax and 
that 76.3% of people use cotton buds once a day (12). 
Furthermore, in Nigeria, 68% reported using cotton buds 
in their ears, while 90% and 93.4% of respondents in 
the Kaduna and Osun states used cotton buds for self-
ear cleaning (19). Increasing public awareness of the 
value of natural cerumen, the self-cleaning system, and 
the dangers of complete removal of cerumen can help to 
minimize the prevalence of these problems and enhance 
aural health care (20). Therefore, this study aimed to 
determine community-based knowledge, attitudes, and 
practices of self-ear cleaning in Riyadh, Saudi Arabia; 
furthermore, to investigate the knowledge level among the 
Saudi community about the hazards associated with using 
cotton buds when cleaning ears.

Materials and Methods

1. Study Design
A self-administered cross-sectional survey study was 
carried out on the general population of Riyadh, Saudi 
Arabia, from April 9 to April 25, 2022.

2. Study subjects
The study population consisted of Riyadh residents aged 
18  10 to 65 years. Participants under 18 10 years and 
older than 65 years, and those who are not residents of 
the city of Riyadh were excluded. Purposive sampling 
was performed according to the subject’s eligibility criteria. 
Participation was voluntary, and no incentives were used.
 
3. Sample size
The sample size was calculated using Raosoft (Raosoft 
Inc., Seattle, Washington, USA) based on a confidence 
interval of 95% and a 5% margin of error to meet the 
standard approximation assumption, which resulted in a 
sample size of 600 volunteer adults. 

4. Study questionnaire
The questionnaire was validated by a pilot study on about 
15 participants to recognize any issues with the questions 
and the language to help modify and improve the content. 
The questionnaire was obtained and collected from 
Alshehri et al. (21), Amutta et al. (22), and Hobson and 
Lavy (23). The questionnaire evaluated various aspects, 
including information regarding sociodemographic 
factors such as age, sex, and employment status. Other 
information obtained includes the knowledge, practices, 
and complications of self-cleaning the ears. Depending 
on their age, participants were classified into five groups: 
‘10   -20, 20-30, 30-40, 40-50, ≥50”. Educational levels 
were grouped as “Illiteracy,” Elementary/intermediate, 
Secondary education, University degree, Higher 
education.” To assess their knowledge in a Likert scale 
grading, participants were asked about the duration 
of cotton buds, frequency of using cotton buds for ear 
cleaning, and tools used for self-ear cleaning, to assess 
practices and attitudes. In addition, participants were 
asked if they had ever had complications with a cotton 
bud. For example, ‘Otitis externa, Pain, Bleeding, Other, 
No complication”. Nine hundred (900) targeted participants 
were emailed and reminded to participate. Participants 
were informed about the purpose of the study and given 
instructions on completing the questionnaires. Information 
confidentiality was also ensured. After voluntarily signing 
the informed consent form, participants were requested to 
complete the study questionnaire.

5. Data Analysis
MS Excel was used for data entry, cleaning, and coding. In 
contrast, the statistical package for social science (SPSS) 
version 26 was used for data analysis with the help of a 
data analysis expert. Data were expressed by frequency 
table, percentage, pie charts, and bar charts. Categorical 
variables were described as frequency and percent, while 
mean and standard deviation were used to describe 
continuous variables. The Five Likert scale was coded as 
strongly disagree (1), disagree (2), neutral (3), agree (4), 
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and strongly agree (5). The T-test and the chi-test were 
used to analyze the difference between the demographic 
variables considering knowledge. All statements were 

considered significant if the p-value was lower than or 
equal to 0.05.

Results

Out of the 900 randomly invited to participate in the survey, two-thirds (71.5%) were women, and 36.8% were aged 
between 21 and 30, while 25.4% were younger between 10   and 20. Furthermore, 92.6% of the participants were Saudi 
citizens, 51.2% reported having a university degree, and 46.9% were students at the study time (Table 1).

Table 1: The demographic factors of the participants
Count Column N %

Gender Male
Female

180
451

28.5%
71.5%

Age 10-20
21-30
31-40
41-50
> 50

160
232
61
64
114

25.4%
36.8%
9.7%

10.1%
18.1%

Nationality Saudi
Non-Saudi

584
47

92.6%
7.4%

Education Elementary/intermediate
Secondary education
University degree
Higher education
Student

16
233
323
59

296

2.5%
36.9%
51.2%
9.4%

46.9%
Employment 
status

Unemployed 
Retired
Employed

106
79

150

16.8%
12.5%
23.8%

Considering the knowledge of self-cleaning among the participants, we found that 31.5% agreed and 9.7% strongly 
agreed that cotton buds should be used to clean the ears. Furthermore, we found that 39.3% of them agreed, 15.4% 
strongly agreed that a damp towel or flannel should be used to clean the ears, while 35.5% disagreed and 10% strongly 
disagreed that water should be used for cleaning the ears. Additionally, we found that most participants disagreed with 
the statement that it is best not to clean the ears; however, 26.6% disagreed that cotton buds are effective in removing 
ear wax. Furthermore, 75.8% of the participants knew that cotton buds could cause ear infections, 78.9% knew that 
cotton buds could cause eardrum perforation, and 85.6% knew that cotton buds could push ear wax deeper into the ear 
(Table 2).
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Considering the knowledge 31.5% agreed and 9.7% strongly agreed that cotton buds should be used to clean the ears. 
Furthermore, we found that 39.3% of them agreed, 15.4% strongly agreed that a damp towel or flannel should be used 
to clean the ears, while 35.5% disagreed and 10% strongly disagreed that water should be used for cleaning the ears. 
Additionally, we found that most participants disagreed with the statement that it is best not to clean the ears; however, 
26.6% disagreed that cotton buds are effective in removing ear wax. Furthermore, 75.8% of the participants knew that 
cotton buds could cause ear infections, 78.9% knew that cotton buds could cause eardrum perforation, and 85.6% knew 
that cotton buds could push ear wax deeper into the ear (Table 2).

Table 2: Knowledge assessment of ear self-cleaning
Strongly 
disagree

Disagree Neutral Agree Strongly 
agree

Cotton buds should be 
used to clean the ears

 
10.0%

 
23.5%

 
25.4%

 
31.5%

 
9.7%

A damp towel or flannel 
should be used to clean 
the ears

 
4.1%

 
18.4%

 
22.8%

 
39.3%

 
15.4%

Only water should be 
used to clean the ears

 
10.0%

 
35.5%

 
25.7%

 
18.7%

 
10.1%

It is best not to clean the 
ears

 
25.7%

 
44.5%

 
17.3%

 
9.2%

 
3.3%

Cotton buds are 
effective at removing ear 
wax

 
10.8%

 
26.6%

 
25.7%

 
30.3%

 
6.7%

Cotton buds can cause 
infection of the ear

 
0.8%

 
5.5%

 
17.9%

 
42.2%

 
33.6%

Cotton buds can cause 
a perforation (hole) of 
the eardrum

 
0.5%

 
5.9%

 
14.7%

 
39.1%

 
39.8%

Cotton buds can push 
ear wax deeper into the 
ear

 
1.0%

 
3.0%

 
10.5%

 
37.7%

 
47.9%
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Taking into account the practices of self-cleaning the ear among the participants, we found that 54.7% of the 
participants reported cleaning both outside and inside the ear. In comparison, 42.5% reported cleaning the outside 
of the ear only. Furthermore, 93.0% of them reported cleaning both ears equally. In 65% of the participants, 
complications due to self-cleaning were reported in 65%, while 16.2% reported pain because of ear self-cleaning, 
while 16.0% of the participants reported otitis externa. Considering the tool used for self-ear cleaning, most 
participants (68.6%) reported using cotton buds. Furthermore, 62.4% of the participants reported using cotton buds for 
more than five years, and 76.2% of them reported occasionally using cotton buds for ear cleaning, while 19.4% used 
them daily (Table 3).

Table 3: Practices and attitude assessment of ear self-cleaning
Count Column N %

Practices ear self-cleaning: Only clean the outside of the ear only
Clean inside of the ear only
Clean both the outside and inside of the ear

268
18

345

42.5%
2.9%

54.7%
Which ear is frequently cleaned Clean both the ears equally

Clean the right ear more
Clean the left ear more

587
35
9

93.0%
5.5%
1.4%

Tools used for self-ear cleaning Cotton bud
Key
Matchstick
Feather
Other objects

433
6
5
4

183

68.6%
1.0%
0.8%
0.6%

29.0%
Which complication do you have 
due to ear self-cleaning

Otitis externa
Pain
Bleeding
Other
No complication

101
102

5
13

410

16.0%
16.2%
0.8%
2.1%

65.0%
Duration of use of cotton bud 
(years)

Less than five years
More than five years

163
270

37.6%
62.4%

Frequency of using cotton buds 
for ear cleaning:

Occasionally
Once-daily
Twice daily
At least thrice daily

330
84
7

12

76.2%
19.4%
1.6%
2.8%
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In a comparison of knowledge between the participants according to their demographic factors, we found that gender 
does not have a significant effect on most knowledge items; however, females tended to agree to accept that cotton 
buds should be used to clean the ears more than males (P=0.044). Being older, participants tend to agree that they 
should not clean their ears by themselves (P=0.000). Participants between 20-30 years were the highest group stating 
cotton buds could cause ear infections. Furthermore, it was found that the educational level of the participants did not 
significantly affect their level of knowledge (Table 4).

Table 4: The relation between the knowledge of the participants and their demographic factors 
Cotton buds 

should be used 
to clean the 

ears 

 
Mean

It is best not to 
clean the ears

 
 
 
 

Mean

Cotton buds 
can cause 

infection of the 
ear

 
Mean

Cotton buds 
can cause a 
perforation 
(hole) of the 

eardrum 

Mean

Cotton buds 
can push ear 
wax deeper 
into the ear

 
 

Mean
Gender Male

Female
P- value

2.93
3.13

0.044*

2.08
2.25

0.073

4.11
3.99

0.141

4.12
4.12

0.953

4.31
4.27

0.628
Age 10-20

21-30
31-40
41-50
> 50
P-value

3.16
2.95
3.30
3.08
3.09

0.228

1.96
2.11
2.33
2.55
2.46

0.000*

3.98
4.18
3.85
3.87
3.94

0.017*

4.01
4.19
4.05
4.13
4.16

0.319

4.33
4.33
4.02
4.22
4.31

0.095
Education Elementary

/ intermediate
Secondary 
education
University 
degree
Higher 
education
P- value

3.19
 

3.07
 

3.05
 

3.17 

0.881

2.19

2.09

2.28

2.20

0.178

4.19

4.00

4.05

3.93

0.653

4.00

4.10

4.17

3.95

0.315

4.31 

4.30 

4.30 

4.15 

0.655

*The difference is significant with a p-value <0.05.
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Discussion

The ear as an organ is responsible for the function of 
hearing and balance mechanism with a lubricating and 
immune system that is present as ear wax. Nevertheless, 
many people tend to self-clean ear wax at home for many 
reasons that may lead to further problems. In the present 
study, we assess the knowledge, attitude, and practice 
of self-ear cleaning among the general population in the 
Riyadh region, Saudi Arabia.

Taking into account the knowledge about self-cleaning of 
the ear among the participants, we found that 75.8% knew 
cotton buds could cause ear infections. In comparison, 
78.9% knew cotton buds could cause eardrum perforation, 
and 85.6% knew cotton buds could push ear wax deeper 
into the ear. In a previous study carried out by Alwassel et 
al. about the knowledge of any complications that occur  
due to the use of cotton buds in the cleaning of the ears, 

the authors found that 28% of the participants think there 
are complications, and 72% deny any complications (24). 
Furthermore, in another study, the authors found that 55.8% 
knew cotton buds could damage the ear, and 51.6% knew 
that it had complications (25). In another study by Gabriel 
et al., it was found that 22.5% of the participants knew that 
cotton buds could cause complications, and almost half of 
the sample knew that they could cause damage.

In comparison, 61.2% of them reported that the use 
of cotton buds had some benefits (26). Furthermore, 
almost two-thirds of the sample thought cleaning the 
ear was better, and 37% thought cotton buds effectively 
removed the ear wax. In a previous study by Alshehri et 
al., the authors found that 55.1% believed self-cleaning is 
beneficial (21). Furthermore, in another study, 55.1% to 
74.2% of the participants thought self-ear cleaning is not 
helpful and may even be harmful (18,25,27).
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Taking into account the practices of self-cleaning the 
ear among the participants, we found that 54.7% of the 
participants reported cleaning both outside and inside 
of the ear, and 93.0% of them reported cleaning both 
ears equally. This finding is similar to the researchers’ 
observations in previous studies (6,22,28,29). In a 
previous study by Adegbiji, the authors found that in 51.1% 
of cases, both ears were cleaned. In 29.6% of cases, the 
right ear was more prevalent than the left ear, which was 
seen in 19.3% of patients (16).

Considering the tool used for self-ear cleaning, most 
participants (68.6%) reported using cotton buds. This is 
similar to a previous study conducted among university 
students at King Khalid University in the Kingdom of 
Saudi Arabia that showed that the most commonly used 
instrument was a cotton bud (77.7%) (21). Furthermore, 
another study conducted by Aldawsari et al. at Majmaah 
University found that 65.5% of participants reported using 
cotton buds for self-cleaning (25). Moreover, another 
study by Adegbiji among patients in a tertiary hospital in 
Sub-Saharan Africa found that cotton buds were the most 
common material used in ear cleaning at 44.5% (16).

Furthermore, in our study, we found that 62.4% of the 
participants reported using cotton buds for more than five 
years, 76.2% reported occasionally using cotton buds for 
ear cleaning, and 19.4% used them daily. In a previous 
study by Adegbiji, the authors found that the frequency of 
ear cleaning among the participants was daily at 49.3%, 
weekly at 17.1%, monthly at 13.3%, and occasional at 
20.4% [11]. Furthermore, a study by Amutta found that 
some respondents frequently cleaned both ears daily (22). 

Cotton buds have been condemned as they  cause several 
complications, including affected ear wax, infection, and 
trauma (23). In our study, no complications due to self-
cleaning were reported in 65%, and 16.2% reported 
having pain due to self-cleaning of the ear. In comparison, 
otitis externa was reported  in 16.0% of the participants. 
In a previous study, common complications associated 
with using cotton buds for self-cleaning were assessed 
as external auditory canal injury in 28.9%, foreign body in 
25.6%, and traumatic perforated tympanic membrane in 
6.2%. Therapy was moderate clinical treatment in 71.1% 
and unfamiliar body expulsion in 17.5% (13). However, the 
previous study was conducted among patients in a tertiary 
hospital, explaining the high prevalence of complications. 
Furthermore, in a previous study conducted by Alrajhi et 
al., the authors found that (18%) of the respondents had 
complications (and 41.2%) reported ear wax impaction 
as the most common complication, followed by ear pain 
(39.7%) (30).

Other studies have alluded to gender differences in the 
frequency of ear cleaning, with more women cleaning 
more frequently than men (16,31). In this study, gender 
does not affect the attitude or knowledge of students about 
ear self-cleaning; however, gender has a significant effect 
on practicing ear self-cleaning, as females cleaned more 
frequently than males. In our study, we found that the 

educational level did not significantly affect knowledge; 
however, in a previous study, students with a greater level 
of education had higher knowledge and less practicing (21). 

This study had some unavoidable limitations. One of these 
limitations is the dependence on self-reported behavior 
of current and previous practices (i.e., ear self-cleaning), 
which can be easily influenced by social desirability and 
recall bias. Also, this study was conducted in a single 
region; therefore, we cannot generalize these results 
across the country. However, more studies should be 
conducted to assess the knowledge and practices of self-
cleaning in different kingdom places.

Conclusions

The general population in the Riyadh region had a 
relatively good level of knowledge on self-ear cleaning 
and its complications. Nevertheless, we found a poor 
attitude toward cleaning with cotton buds as the primary 
tool for cleaning the ears. In 65% of the participants, 
complications due to self-cleaning were reported in 65%, 
while 16.2% reported pain because of ear self-cleaning, 
while 16% of the participants reported otitis externa.

Limitations 
This study may have limitations. A potential for recall 
bias exists with self-reported information elicited from 
respondents. Thus, the method used cannot be guaranteed 
to be generalizable. This study may have limitations. 
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 Abstract

Background: Diabetes Mellitus (DM) is one of the 
most widely prevalent diseases in Saudi Arabia. 
Health education is considered essential to improve 
knowledge and change behavior. People affected 
by diabetes often have inadequate knowledge 
about the nature of diabetes, its risk factors, and 
associated complications. 

Methods: The study employed a cross sectional de-
sign  and was conducted in Aseer, Saudi Arabia. We 
used a validated scale to measure the participants’ 
knowledge. A sample of 182 patients was conven-
iently selected from primary health care centres.

Findings: Regarding the study participants’ knowl-
edge of diabetes mellitus, the results showed that 
53.8% of patients are diagnosed with type I diabetes 
compared to 46.2% diagnosed with type II.  Also, the 
study results revealed that 81.3% of patients have 
a positive family history of diabetes. Furthermore, 
51.8% of patients have a controlled blood glucose 
level as evident by HBAIc being less than 7. 

Conclusions: The injected insulin in the lipoatrophy 
area may lead to inappropriate absorption of the in-
sulin and poor blood glucose level control with un-
predictable hypoglycemia.

Keywords: Knowledge, attitude, 
insulin injection users, the skin manifestations, 
Saudi Arabia
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Introduction

Diabetes mellitus is a group of metabolic diseases 
characterized by hyperglycemia due to defects in insulin 
secretion, insulin action, or both. DM is classified into four 
classes; T1DM represents 10% of all cases and results 
from a cellular-mediated autoimmune destruction of the 
beta cells of the pancreas. They are insulin-dependent in 
this type of patient. T2DM represents >90% of all cases 
of diabetes and it is characterized by insulin resistance 
followed by reduced insulin secretion from beta cells. 
Patients of this type use oral hypoglycemic agents, and 
they mostly end up using insulin. Gestational diabetes 
is glucose intolerance with onset or diagnosis during 
pregnancy, and around 60% of women with GDM will 
develop T2DM in the ensuing 5–10 years. Other specific 
types of diabetes include those that result from genetic 
defects in insulin secretion or action (monogenic diabetes), 
endocrinopathies (e.g., Cushing syndrome, acromegaly), 
or drugs (corticosteroids, antiretrovirals, atypical 
antipsychotics) (1). Diabetes Mellitus (DM) is one of the 
most widely prevalent diseases in Saudi Arabia. Health 
education is considered essential to improve knowledge 
and change behavior. People affected by diabetes often 
have inadequate knowledge about the nature of diabetes, 
its risk factors, and associated complications (2). Skin 
lipodystrophy, its most prevalent (95%) form, is a frequent 
localized diabetes treatment complication, known since the 
beginning of insulin therapy. LH s are areas of thickened 
subcutaneous fat tissue confined to insulin injection sites 
in the form of painless induration, swelling, and nodules 
lacking an external capsule and steadily growing over time 
with repeated injections. They tend to shrink after patients 
stop using the area for injections after being taught correct 
administration techniques (3). To minimize DM morbidity 
and mortality by preventing or delaying complications, 
optimal glycemic management is essential (4). Only 
patients who adhere to self-management practices such 
as a nutritious diet, regular exercise, blood glucose 
monitoring, taking medicines as prescribed, the capacity 
to manage their diabetes, and good coping mechanisms 
may achieve optimal glycemic control. This study was to 
measure the knowledge level among diabetic patients 
about skin manifestations.

Materials and Methods

Research design
The study used cross section descriptive research design

Sample
The study employed a convenience sample of patients 
diagnosed with diabetes mellitus in Aseer region. A total 
of 182 patients diagnosed with diabetes were recruited 
in the period between April 2022 and June 2022. The 
sample size was calculated to detect correlation between 
variables with a medium effect size at 0.80 power, level of 
significance of 0.05 and p-value of 0.05 (Cohen, 1992). 
Inclusion criteria were, first, patients diagnosed with type I 
diabetes mellitus. Secondly, all participants should be able 
to read and write English or Arabic and be willing and able 
to consent. Patients were excluded if they had a learning 
disability, known organic mental disorder, or the presence 
of visual, language or communication difficulties.

Setting
The study was conducted at three outpatients’ clinics 
operated by the MOH. These clinics were chosen because 
they serve the majority of patients diagnosed with diabetes 
and were easily accessed by the researcher. 

Recruitment
Patients diagnosed with diabetes mellitus in Saudi 
Arabia typically visit outpatient clinics monthly. A poster 
was displayed in these clinics advertising the study and 
requesting volunteers. Interested participants received 
further information directly from a researcher. The study 
recruited acute or chronic patients being treated in 
these clinics when they attended for appointments. A 
study information package was given to each participant 
alongside a verbal explanation about the project. Sufficient 
time was afforded to each participant to read the study 
information. Participants were asked to return a signed 
consent form to the nursing department in the clinic. 
The researcher administered a study inclusion checklist 
to assess participants’ eligibility. Ethical approval was 
obtained from the Scientific Research Committee of the 
MOH (Ref 157892). 

Outcome Measures
Socio-demographic data
All participants completed a demographic information 
sheet, which included data on gender, age, education 
level, marital status, employment status, income, and 
BMI. 

Participants knowledge about Diabetes Mellitus 
The third part asked questions on the type of DM, BMI, and 
history of high cholesterol levels and their method of using 
insulin. The survey instrument was a self-administered 
anonymous questionnaire in Arabic. It contained 
questions regarding knowledge regarding insulin use 
and its side effects. This instrument has been employed 
previously among southern border people in Saudi Arabia. 
Data collection was done in the form of the participants’ 
responses to the questions.
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Results

A total of 182 patients completed the survey questionnaire. 
The results showed that half of the study participants were 
aged 34 or less. Moreover, more than half of the study 
participants were males. The results showed that 56.6% 
of patients are married, whilst 44.5% of them are single. In 
terms of economic status, the majority of the participants 
had medium or low economic status. The results also 
indicated that half of the study participants attained a 
secondary education level or less. Moreover, 65% of 
patients have a government job. Interestingly, more than 
half of patients had an average monthly income of less 
than 10,000 SAR. Almost all of the study participants (80%) 
reported being overweight, obese, or morbidly obese. 
However, 82.9% of study participants had dyslipidaemia. 
Table 1 presents the sociodemographic characteristics of 
the study participants.

Regarding the study participants’ knowledge of diabetes 
mellitus, the results showed that 53.8% of patients 
are diagnosed with type I diabetes compared to 46.2% 
diagnosed with type II. The findings of the study indicated 
that 81.3% of patients have a positive family history of 
diabetes. Furthermore, 51.8% of patients have a controlled 
blood glucose level as evident by HBAIc being less than 7. 
The results of the study demonstrate that 55.4% of patients 
had a random blood glucose of less than 200 mg/dl, whilst 
44.3% of patients had a blood glucose of 200 mg/dl or more. 
This is also reflected in the results of random blood sugar 
as 41.1% of patients had a random blood glucose level less 
than 125 mg/dl. 49.1% of patients believed that diabetes 
is treated by insulin injection, whilst 51.9% presented a 
contrasted view. 36.8% of patients had been using insulin 
for less than five years, while 63.2% had been using it for 
a long time. The most preferred site of insulin injection 
is the arm, as it is evident from their response of 47.8%, 
followed by the thigh at 31.8%, and the abdomen is the 
least preferred site. Likewise, the majority of patients use 
insulin more than once daily. 57.4% of patients mentioned 
that they used a mixed treatment approach to treat diabetic 
retinopathy. The results showed 71.4% of patients change 
needles frequently. 51.6% of patients keep a distance of 
two fingers between each injection. However, 70.9% of 
patients were not informed about the main complication of 
insulin injection, lipodystrophy.
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Figure 1: Insulin injection-induced bruising in two subjects: in the abdominal wall on the left and on the arm in the 
right panel

Figure 2: Bruising at the injection site (a, b). Lateral view of an LH nodule coming together with bruising 
(c), best seen after magnification
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Table 1: Sociodemographic Characteristics of Participants (n = 182)

Characteristics Frequency Percentage
Age

12-24
25-34
35-44
45-54
>55

28
70
10
27
47

15.3%
38.4%
5.40%
14.8 %
25.8%

Gender
Male

Female
108
74

59.3%
40.7%

Marital Status

Single
Married

79
103

43.4%
56.6%

Education level
Primary

Intermediate
Secondary
University
Graduate

29
19
45
44
45

15.9%
10.4%
24.7%
24.1%
24.7%

Employment
Governmental

Private
Military

Students
Others

120
28
21
6
7

65.9%
15.3%
11.5%
3.2%
3.8%

Income
Less than 5000 SAR
5000 -10,000 SAR

10,000-20,000 SAR
20,000 – 30,000 SAR

>30,000 SAR

52
69
49
7
5

28.5%
37.9%
26.9%
3.8%
2.7%

Body Mass Index
Less than Normal
Ideal body weight

Overweight
Obesity

Morbid obesity

28
8

73
63
10

 
15.3%
4.3%

40.1%
34.6%
5.4%

Do you have high lipid and 
cholesterol profile?

Yes
No

 
151
31

 
82.9%
17.1%
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Table 2: Study Participants Knowledge towards Diabetes
Subscale Yes No

Knowledge about diabetes

What type of DM do you have?
Type one
Type two

98
84

 
53.8%
46.2%

Is anyone in your family diagnosed with DM?
Yes
No

148
34

81.3%
18.7%

HBA1c Level:
4 – 5.6

5.7 – 6.4
6.5 – 7
7 – 8
8 – 9

9 – 10
+ 10

7 
23
65
32
27
20
8

3.8%
12.6%
35.7%
17.5%
14.8%
10.9%
4.30%

Random blood sugar test
Less than 140

140 – 199
200 – 300
300 – 400

More than 400

 
26
75
57
18
6

14.2%
41.2%
31.3%
9.8%
3.2%

Random blood sugar test
Less than 140

140 – 199
200 – 300
300 – 400

More than 400

9
66
37
35
35

4.9%
36.2%
20.3%
%19.2
19.2%

Is the treatment for your DM Insulin?
Yes
No

144
38

79.1%
20.9%

How many years have you used Insulin?
Less than 5 years

5 – 10 years
more than 10 years

67
64
51

 
36.8%
35.1%
28.0%

Where is the Site of Insulin Injection?
Arm

Thigh
Abdomen

87
58
37

47.8%
31.8%
20.3%

How many times do you need Insulin injection per day?
1
2
3
4

18
78
64
22

9.8%
42.8%
35.1%
12.1%

Did you change the needle after injection?
Yes
No

130
52

71.4%
28.6%

Do you inject in the same place frequently? 
Yes
No

100
82

71.4%
28.6%

Do you keep distance by two fingers between each injection?
Yes
No

94
88

51.6%
48.4%

Have you heard about the Lipodystrophy and skin manifestations due to 
Insulin Injection?

Yes
No

 

53
129

 

29.1%
70.9%
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Discussion

First, insulin-delivery syringes were given to diabetic 
Mellitus (DM) patients in 1924. Since that time, disposable 
plastic syringes have replaced glass syringes as the 
primary delivery method for subcutaneous insulin, and 
insulin pumps have replaced insulin pens and needles. 
Drug delivery through pens for diverse insulin formulations 
is now possible due to their simplicity, convenience, and 
precision (1). Technology advancements made pens more 
precise and user-friendly about ten years ago, and shorter, 
sharper needles made injections simpler and more well-
liked by patients (2).

182 patients from the Saudi Arabian province of Asser 
served as the subjects of our investigation. The majority of 
the study participants were Saudi Arabian, married, over 
50, diabetic for longer than five years, and had been taking 
insulin injections for longer than five years. Most of them 
aren’t properly informed about the risks associated with 
insulin injections. The majority of individuals experience 
discomfort and lipodystrophy (LD).  Recommendation: 
By teaching optimal insulin injection techniques and 
disseminating written instructions, the Insulin Injection 
Techniques Education Program for Diabetics with Early 
Diabetes aims to raise patient understanding of insulin 
delivery and injection site care (press, leaflet).

Lipodystrophy (LD), a side effect of subcutaneous insulin 
that can manifest as PH , is a frequent complication. Even 
though the precise origin of PH is unknown, several local 
injection-related factors, including the extremely growth-
promoting qualities of insulin, recurrent damage to the 
same place when patients do not alternate injections, and 
needle reuse, appear to be implicated (3). Instead, the 
immune response can be to blame for the lesions’ scarring, 
which leads to atrophy of the subcutaneous adipose 
tissue (4). Standard methods call for ocular  evaluation 
and palpation of the injection site to detect PH because 
some changes are easier to feel than to see. They are 
linked to all sizes of needles, probes, pens, syringes, and 
insulin pump cannulas, which are frequently positioned on 
the same area of skin (5). A large number of studies in the 
literature describes various rates of LD in various settings, 
including adult outpatients treated by general practitioners 
and other patients admitted to diabetes facilities, as 
well as children. The majority of them don’t offer a lot of 
information on identification technology (6-8).

The Aseer area of Saudi Arabia was the subject of the 
first research of its sort on knowledge, attitudes, and skin 
complaints related to insulin injections. It was performed at 
a specialist medical facility, such as a diabetic department. 
The multivariate analysis supported our findings, which 
differed from other studies that discovered some variations 
between generalist and specialized observations. Another 
unique element of this study is the first clinical evaluation 
of skin bruises at the injection site [Figures 1 and 2].

Several studies report skin manifestations like bruises (4, 
9, 10). Given the risks associated with insulin injections 
and the lack of a recognised treatment, this side effect 
is particularly concerning. Unfortunately, issues with 
injections have a detrimental influence on the overall 
amount of injections that diabetics are willing to get, which 
is unfortunate for both patients and medical personnel. In 
several trials, even though half of the patients said they 
had discussed these matters with their doctor, they still had 
pain and bruises as a result (11). Therefore, unpleasant 
injection site responses such as pain, redness, bleeding, 
and particularly bruising pose a significant obstacle to 
patient compliance with several daily injections. This 
is crucial in situations when doctors and/or healthcare 
workers lack the skills or expertise necessary to offer a 
specific service or where the doctor-patient relationship 
is poor (12).

An interesting interchange of patient experiences has 
started over the past few years through several networks, 
including the American Diabetes Association group. 
Patients can self-suggest appealing therapies on these 
noticeboards, including the careful rotation of injection sites, 
the use of thin, short needles, and the timing of injections. 
To further understand the reasons behind these injection 
challenges and discover evidence-based therapies to 
help patients adhere to their insulin medication, more 
thorough research is required. To uncover potential tactics 
to increase patients’ knowledge, associated variables of 
their knowledge were found.

Patients who have never been married may be young 
people with comparatively higher educational status and 
likely high rates of type 1 DM who might benefit from 
further schooling. Employees of the government and 
non-governmental organizations are often educated 
individuals who may have greater access to information 
as well as superior comprehension. Similar to this, urban 
inhabitants and patients with at least a high school diploma 
or equivalent had more knowledge than their comparators 
by 2.25, 3.25, and 4.35 points, respectively. Research at 
the Hawasa Referral Hospital revealed a similar result. 
Patients who had at least finished their elementary school 
may have a larger likelihood of exposure to various 
communication aids including pamphlets, periodicals, 
and books , which might be the cause. Aside from their 
capacity to understand previously provided information, 
individuals may have minimal obstacles in interacting with 
the medical staff. It’s interesting how many people abuse 
the insulin pen by not finishing the injection or by using their 
hands. Most frequently, they destroy the needle cone by 
pressing the pen too firmly on the skin. Our senior patients 
who have joint issues in their hands or who are anxious 
about injections experience this the most frequently. Case 
studies must be used to back up such anecdotal claims.

Limitations
While the observations noted are interesting, the study 
population is mainly from a single center and is not 
representative of the general population in Aseer region. 
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Conclusion

The injected insulin in the lipoatrophy area may lead to 
inappropriate absorption of the insulin, poor blood glucose 
level control with unpredictable hypoglycemia. Future 
studies should include large subjects, multiple centers, 
and regions to detect differences between groups.
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 Abstract

Introduction and Research Problem: Since SARS-
CoV-2 virus spread, 190 countries have reported 
over 84 million confirmed cases. Many countries 
took certain precautionary measurements. The bal-
ance between maintaining the educational process 
and protecting the lives of millions at risk remains a 
debate and whether to maintain public attendance 
or promote virtual learning.

The goal of this study is to evaluate the knowledge 
and attitude of college students in Jeddah, Saudi 
Arabia, towards COVID-19 precautionary measure-
ments in both public and private spaces.

Materials and Methods: A cross-sectional study 
for an epidemiological investigation in compliance 
to STROBE criteria and based in King Abdulaziz 
University, was conducted during the period of 
June 2021 looking at percentage of compliance to 
different precautionary measurements by college 
students and an analysis of their behavior. A total 
number of 606 college students were selected on 
random sampling technique from both genders in 
12 different universities. Microsoft software was 
used with a 95% confidence level and a 5% error 
margin. Data input and statistical analysis were 
done by Excel and SPSS.

Summary of Results: 51.32% of the participants 
were males while 48.68% were females. Mean par-
ticipants’ age was 21.01±2.828. Participants were 
grouped according to their age into, 21> group and 
21≤ group. Groups participated according to their 
enrolled universities where students enrolled at 
King Abdulaziz University contributed the most to 
the questionnaire.

Conclusion and Recommendations: Measuring the 
knowledge and attitude of college students is es-
sential to understand the virus’ social course among 
this population. Findings were encouraging in terms 
of their knowledge and attitude. However, periodic 
training is required based on the previous experi-
ence. Social media proved to be a main source in 
obtaining information. Almost all institutions even-
tually applied a hybrid model of online/in person 
classes. This study also bridges the current gap 
in local research related to the acceptability of the 
COVID-19 vaccine among university students.

Though the sample has been collected from all ma-
jor universities in Jeddah, sample sizes from differ-
ent universities varied. Moreover, the study focuses 
on the knowledge of the population in the recent 
days of the pandemic (June 2021) and therefore 
might not be generalizable outside the domain of the 
defined population and scope of the present study. 

Keywords: coronavirus, SARS-CoV-2, attitude, 
knowledge, students, precautionary measurements, 
Saudi Arabia 
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Introduction

In late December 2019, a report of the novel coronavirus 
(2019-nCoV)-infected pneumonia (NCIP) was reported 
among 138 hospitalized patients in Wuhan, China (1). 
The World Health Organization (WHO) on March 11, 
2020, declared the coronavirus disease 2019 (COVID-
19) outbreak a global pandemic. On the same day, it was 
announced that there were now over 118,000 confirmed 
cases distributed among 114 countries worldwide (2). 
Since the initial spread of the SARS-CoV-2 virus that 
causes COVID-19 and as of week 2021-16, the world hit 
a record of 147,443,848 confirmed cases (3). As of the 
fourth week of 2021, it was reported that that virus has 
spread in over 222 countries and territories (4). As the 
disease spread among millions around the world it is also 
now evident that individuals with fever or chills, dry cough, 
shortness of breath or difficulty breathing, new loss of 
taste or smell and nausea or vomiting are most likely to 
be diagnosed with COVID-19. This put a burden and a 
challenge to government bodies worldwide to maintain 
certain measurements to protect the public and especially 
towards groups at risk. According to the WHO, risk groups 
in our communities which include adults over the age of 
60, as well as those with health issues including lung or 
heart disease, diabetes, or immune system disorders (5) 
are highly exposed as the virus spreads relatively easy and 
can be acquired through direct, indirect, or close contact 
with infected people via contaminated secretions, which 
include saliva, respiratory secretions, or their respiratory 
droplets, which can be emitted when an infected person 
coughs, sneezes, speaks, or sings. (6-7). As this study 
handles the knowledge and attitude of college students 
towards COVID-19 precautionary measurements; their 
commitment is essential and can impact the community 
as a whole with both close contact transmission and 
household transmission representing two of the most 
common modes of transmission. The more we know about 
the virus, its variants, severity and mode of transmission; 
the more challenges we, as people and governments, 
confront. Governments that handle economic, health and 
social issues are now required to maintain the balance of 
normal social routine and healthcare services. Countries 
that provide free or universal health care systems are 
exposed to increased challenges to maintain these charge-
free health services to their population. The Kingdom of 
Saudi Arabia is an example of a country which provides 
a national healthcare system as well as free health care 
services through a number of government agencies that 
handle the ongoing pandemic in a proactive manner 
which led to the announcement of multiple precautionary 
measurements nationwide. As early as February 27, 2020, 
Saudi authorities halted entry for Umrah in Makkah and 
tourism from coronavirus-hit states. On March 4, 2020, 
Saudi authorities suspended Umrah for both nationals and 
residents over coronavirus concerns and as of March 8, 
2020 school attendance was suspended and all schools 
were closed from physical attendance until further notice 
due to rising concern and confirmed cases of coronavirus 
disease 2019 (8). Ever since March 8 of the same year and 
until the midterm break which starts on the two first weeks 

of 2021, school, college and public educational institutions 
remained closed and were guided to use distant learning 
methods. Although there isn’t a reliable source on the total 
number of college and university students in the Kingdom 
of Saudi Arabia; the General Authority for Statistics 
released a summary in 2015 stating there are over 1.9 
million enrolled college students nationwide (9). With 
this massive number of college students, it was critical to 
maintain certain social precautionary measurements that 
ranged from school closure, social distancing in public 
spaces, temporary episodes of curfew and mandatory 
face masks, all to maintain the balance of resuming the 
educational process and to not overwhelm healthcare 
facilities. In September 2021, in-person attendance was 
announced publicly and officially for students aged 12 
years and older followed by in-person attendance for 
students younger than 12 years old on October 30th, 2021 
and on October 15th of the same year, the Saudi Minister 
of Interior announced reducing the restrictions in public 
precautionary measurements which include removing the 
mandatory wearing of face masks and social distancing 
instructions in open areas starting from October the 17th, 
2021 (10). According to the WHO, the transmission of 
SARS-CoV-2 virus (which causes coronavirus disease 
2019) in schools remains one of the most concerning 
questions. In early 2020, few outbreaks were reported 
in schools worldwide. In most infections or COVID-19 
cases reported in children, the infection was acquired at 
home and at higher rates in high schools than primary 
and elementary schools. In places where attendance is 
still partially held as in many colleges in Saudi Arabia, 
it is highly recommended to maintain personal hygiene, 
to continue cleaning and disinfecting the surrounding 
environment and maintain social distancing in all areas. In 
view of this, we decided to measure the overall adherence 
and especially the knowledge and attitude of college 
students enrolled in universities and colleges based in 
Jeddah towards these precautionary measurements for 
COVID-19 as it is vital to control the spread of the virus.

Methodology

Study design and samples:
STROBE (Strengthening the Reporting of Observational 
Studies in Epidemiology) guidelines were used in this 
epidemiological cross-sectional study. A total number 
of 606 currently enrolled college students selected on 
random sampling technique basis, both males and 
females, in 12 different universities and colleges all located 
in Jeddah city responded to an online questionnaire 
and consent to provide their data by a non-probability 
convenience sampling method in June 2021. A total of 
606 participants met the inclusion criteria and gave their 
consent to participate. The data were collected online, by a 
questionnaire containing 19 questions using Google form 
which was electronically distributed to college students 
in both Arabic and English languages. The questionnaire 
was randomly distributed to students studying in a 
university/college in Jeddah, Saudi Arabia. The developed 
questionnaire for this research consisted of four parts: 
The first part included consent to use the data provided by 
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the participants. The second part was targeted to collect 
both personal and demographic variables which included 
age, gender and current college/university of enrollment. 
The third part consisted of a mix of 6 close-ended and 
checklist type multiple-choice questions that assessed the 
participants’ general knowledge of the pandemic which 
included route of transmission, WHO’s recommendations, 
most common symptoms, participation’s in educational 
courses, how important is the community education in 
the participant’s opinion and assessing their knowledge 
on approaching COVID-19 after acquiring its symptoms 
or signs. The fourth part consisted of a mix of 8 close-
ended and checklist type multiple-choice questions that 
assessed the participants’ attitude towards the COVID-19 
precautionary measures in both public and private spaces. 
The questions in this part assessed the frequency of leaving 
their houses, what they carry upon leaving their houses, 
how often do they maintain social distancing, their behavior 
towards maintaining face masks and nose covers, other 
general precautionary measurements, their social behavior 
with their friends and family, their compliance to new-tech 
services launched by public authorities and their vaccine 
adherence. Questions with Yes/No options were coded 1 
for Yes and 0 for No. In every question there was a Yes/
No/Sometimes options. The Sometimes option was coded 
0 as we were focusing on full adherence to the knowledge 
and attitude. Raosoft® software was used to compute 
the sample size, which was based on a 95% confidence 
level and a 5% margin of error. The survey received 606 
responses, which was sufficient to form a broad conclusion 
on college students’ understanding and views of COVID-
19 precautionary measurements. The questionnaire was 
written in English initially, then translated into Arabic by 
the first author and all co-authors who were fluent in both 
Arabic and English, ensuring that the translation was 
accurate and comprehensive. One of the co-authors, 
a public health specialist, reviewed the questionnaire 
and agreed that it was clear and relevant. Before being 
distributed, the questionnaire was evaluated on a group of 
university students to verify that it was clear. Finally, the 
target demographic received both an English and an Arabic 
version of the questionnaire simultaneously.

Eligibility criteria
Included candidates were selected according to the 
following criteria: 
● College students
● Enrolled in colleges based in Jeddah, Saudi 
             Arabia

Candidates excluded from the survey:
• Academics and university/college employees not  
             enrolled in a learning program/course  
• Students attending universities/colleges outside 
             of Jeddah city 

Statistical analysis:
The collective knowledge assessment questions (Q1-Q6) 
were assembled and given responders a score of 1 when 
answering every correct option which were as following; for 
Q1, a score of 1 was given to participants who only chose all 
three options. In Q2, a score of 1 was given to participants 

who only chose every option beside the “to use antipyretic 
when you have a fever” and “the consumption of orange 
juice rich in Vitamin C” as it was specified to choose the 
answers according to the WHO guidelines which included 
all options except for those two options. In Q3, a score of 1 
was given to participants who only chose “fever”, “cough” 
and “fatigue” together. From Q4-Q6, a score of 1 was given 
to participants who answered “Yes”. The optimum score 
is 6/6. The comparison included the gender i.e. male and 
female, different age i.e. 21 years and older and 20 years 
and younger, students enrolled in King Abdulaziz University 
(KAU) and other universities, students enrolled in King 
Abdulaziz University (KAU) and King Saud bin Abdulaziz 
University for Health Sciences (KSAUHS), University of 
Jeddah (UJ) and King Saud bin Abdulaziz University for 
Health Sciences (KSAUHS). Afterward, a descriptive 
analysis was performed to describe the students included 
in the sample based on demographic variables. For 
categorical variables, frequencies and percentages were 
calculated. For continuous variables, the mean and standard 
error were calculated. For inferential statistics, a multiple-
linear regression analysis was constructed to model the 
linear relationship between different independent variables 
and the outcome (dependent) variable of knowledge 
and attitude total score. This analysis predicted the total 
score of knowledge and attitude from; age, gender, and 
universities groups. Other models were also constructed to 
determine the predictors of the three different knowledge 
and attitude constructs (Age, Gender, and University [KAU 
and others]). The level of significance was set at P-value ≤ 
0.05. A Shapiro-Wilk test of normality was done for the sum 
of questions Q1-Q6 to collect the knowledge score and Q9-
Q14 to collect the attitude score. In regards to Q12, we 
stated a specific and important statement which was (I don’t 
wear a mask when I meet friends or family who don’t live at 
the same house with me) and asked participants to choose 
“True” if they agree, “False” if otherwise or “Sometimes” 
if the statement was partially applicable. Furthermore, 
we explored the relationship between the sum of these 
questions (continuous dependent variable) and age, 
gender, universities (independent variables). Microsoft 
Excel 2016 was used for data entry, and statistical analysis 
was performed using IBM© SPSS© Statistics version 21 
(IBM© Corp., Armonk, NY, USA).

Results

A total number of 606 college students in Jeddah participated 
and completed the distributed questionnaire (Table 1). 
100% of the participants consented to use the provided 
data for research purposes. Of these, 51.32% (n = 311) 
were males and 48.68% (n = 295) were females. The mean 
age of the participants was found to be 21.01±2.828. The 
participants were grouped according to their age into, 21> 
group (n= 274) and 21≤ group (n= 332). Groups participated 
according to their enrolled colleges and universities where 
students enrolled at King Abdulaziz University contributed 
the most in participating in the questionnaire (Table 1). The 
location distribution in the city of Jeddah for the universities 
and colleges in the targeted population were divided into 
north, south, east and center (Figure 1).
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Figure 1. Courtesy of Wikimedia Commons. Map of Jeddah, KSA with universities/colleges approximate location 
distribution.
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In response to Q1 (Table 2) (Choose the ways you think COVID-
19 virus is spread by - select all applicable) in the knowledge 
assessment section, The majority of the respondents had an 
overall knowledge and understanding of the transmission of 
SARS-CoV2 by choosing the answers of: direct inhaling of 
the virus, touching contaminated surfaces and hand shaking 
infected individuals with a percentage of 85.64%, 84.98% and 
85.64% respectively. However, 15% of respondents chose only 
a single or double choice, meaning a lack of full understanding 
of the entire transmission mode even among the educated 
population of currently enrolled university/college students. In 
Q2 which directly assessed the participants knowledge of the 
WHO’s guidelines on necessary precautions an individual should 
follow to avoid the viral infection, a mass majority (92.90%) were 
aware of the recommendation of constant hand hygiene using 
soap and water. Moreover, an even bigger majority (95.40%) 
chose the answer of maintaining social distancing to avoid the 
viral infection. Although 95.40% were knowledgeable of the 
importance of social distancing and it was the third highest 
answered question in the entire knowledge assessment

 
 

section; only 68.32% of respondents to Q9 were practicing 
this knowledge when asked “Do you maintain social distancing 
outside your house?” and 30.03% practiced it sometimes. In 
Q2, a lower percentage (82.51%) chose the answer of avoiding 
face touching leaving a percentage of (17.49%) possibly 
unaware of the possibilities of hands-face transmission route. 
Around a quarter of respondents (23.27%) believed that the 
WHO guidelines’ include using antipyretic to control fever. One 
third of respondents (33.83%) had another misconception by 
thinking that drinking orange juice rich in percentage dropped 
to 79.04% for cough and 46.20% for fatigue. The previous 
mentioned symptoms are indeed part of the U.S. CDC’s table 
for most common symptoms. The fourth choice which was 
“episodes of syncope” was chosen by approximately 25 persons 
(4.13%) but it is not part of the US CDC’s table of common 
symptoms. For Q4 we asked if participants had attended 
any educational courses on COVID-19 and it was found that 
only 205 participants (33.83%) took an educational course of 
any form but with a majority of 401 participants (66.17%) not 
taking any educational courses on COVID-19. When linking 
this finding to Q6 we can find that most of the community 
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might “think” that they know about COVID-19 but without 
a scientific background. In Q6 we asked if participants 
knew what to do if they acquired signs or symptoms of 
COVID-19. 592 respondents (97.69%) claim that they 
knew what to do while 66.17% of respondents never took 
any educational courses. The same question (Q4) can 
be linked to Q5 where 95.21% of respondents believe it 
is important to educate the public on COVID-19 but with 
only 33.83% of respondents actually taking educational 
courses.

In Table 3 the results are expressed and a comparison 
of the total knowledge score according to the different 
demographic characteristics is included. Total knowledge 
score was significantly higher in students with age groups 
≤ 20 years versus students with age groups ≥ 21 years (P 
<0.000), in students in KSAUH than students in KAU (P 
=0.003) and in students in UJ than students in KSAUH (P 
<0.000).
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*out of the 54 participants who answered the question of “I’m now willing to take COVID-19 vaccine” with “False”, 48 
participants answered the question of “In case you chose “False” as your answer to the previous question, please 
mention your reasons” which showed a compliance rate of 88.89%. Answers included (but not only) the following; “Lies”, 
“not comfortable with taking the vaccine”, “fearing the long term side effects which have not been clinically proven”, 
“Pregnant and I fear the side effects”, “I implement precautionary measurements” and “Because it is not mandatory”.

In response to precautionary measurements imposed to minimize viral spread, participants were asked to self-report 
behavior (Table 4). In Q8 we asked participants on what they carry when they leave their house. Other positive practices 
including using a hand sanitizer and wet wipes were found among 67.66% and 19.64% respectively. In Q11 (Do 
you take any precautionary measurements inside your house?) 47.85% of the participants do not take any forms of 
precautionary measurements inside their houses and a percentage of 52.14% either constantly or occasionally take 
certain preventive measurements. Results were 57.59%, 14.85%, and 27.56% to Q12 choices respectively. In Q13, 
a response rate of 83.17% downloaded every application launched by the Ministry of Health during the COVID-19 
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pandemic and 16.83% either downloaded some of these applications or have not downloaded any application at all. Finally, Q14 
and Q15 assessed the respondents’ attitude towards the vaccine where of 91.09% of respondents stated that they are willing 
now to take the vaccine and only 8.91% stating otherwise.

Figure 2. Relationship between knowledge- and practice-based questions.

In Table 5 the results are expressed and a comparison of the total attitude score according to the different demographic characteristics 
is included. Total attitude score was significantly higher in females versus males (P <0.0001), in students with age groups ≤ 20 
years versus students with age groups ≥ 21 years (P <0.0001), in students in other universities than students in KAU (P =0.003).

After controlling confounding factors in multiple-linear regression analyses, Table 6 displays the predictors of the knowledge 
and attitude assessment, and its three constructs (Age, Gender & University). Regarding the knowledge assessment,  
(B = 0.1515, 95% CI: 0.001, 0.017) were the Age predictors, (B = 0.129, 95% CI: -0.014, 0.077) were the Gender predictors,  
(B = -0.021, 95% CI: -0.014, 0.011) were the University predictors. Regarding the attitude assessment, (B = -0.040, 95% CI: -0.134, 
-0.024) were the Age predictors, (B = -0.034, 95% CI: -0.169, -0.172) were the Gender predictors, (B = 0.001, 95% CI: -0.065, 
0.050) were the University predictors. Finally, regarding the knowledge and attitude assessment, (B = 0.111, 95% CI: -0.133, -
0.007) were the Age predictors, (B = 0.094, 95% CI: -0.183, -0.095) were the Gender predictors, (B = 0.020, 95% CI: -0.079, 0.062) 
were the University predictors.
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Discussion

Saudi Arabia is the second largest country in the Arab world 
with a population exceeding 34 million and with a majority 
of people between 15-64 years. Casting a shadow over 
the college student’s knowledge and attitude in the middle 
of this pandemic is essential to understand the social 
and community course and behavior of this pandemic. 
Saudi Arabia as a country has taken multiple restrictive 
measurements which included travel ban to China (11), 
mandatory social distancing, face masking and multiple 
precautions based on the available knowledge. This study 
which was the first study to assess the knowledge and 
practice of college students in Jeddah revealed curious 
findings. In Q2, the question and choices were based on the 
WHO guidelines and recommendations in the pandemic 
and multiple other esteemed health institutions worldwide 
including Harvard Medical School recommendations. 
Choices included common recommendations for 
maintaining a distance of at least six feet between an 
individual and others alongside other preventive measures 
(12). In the same question, a percentage of (23.27%) had 
the misconception that using antipyretic to control fever 
is part of WHO guidelines. Although this might be true in 
some cases and some physicians might advise patients 
to self-medicate for COVID-19 fever in this approach; 
this is not a recommendation in the WHO guidelines and 
there isn’t any current evidence which supports routine 
antipyretic administration to treat fever in acute respiratory 
infections and COVID-19 (13). One intriguing finding was 
in respect to Q3 where 96.20% of responders showed 
positive knowledge that fever is a common symptom of 
COVID-19 but this percentage dropped to 79.04% for 
cough and 46.20% for fatigue meaning there is a partial 
lack of clear knowledge of the symptoms for SARS-CoV2 
infections for about 17.16% and 50% of respondents. 
In Q4, 205 respondents resembling a total percentage 
of 33.83% took an educational course on COVID-19 in 
contrast to the other 401 respondents who constituted 
a majority of 66.17%. When linking this finding to Q6 
where we asked if participants knew what to do when 
acquiring a symptom of COVID-19; 592 respondents 
(97.69%) claim that they knew what to do while 66.17% 
of respondents never took any educational courses. This 
linkage suggests that with the increasing trend of COVID-
19 campaign especially on social media platforms and 
private gatherings; many misunderstood concepts might 
be acquired and used as scientific knowledge. This 
finding is enhanced by [Al-Hanawi et al, 2020] (14) results 
where a question regarding the participants’ sources of 
knowledge signify that most students sought and received 
their knowledge from social media rather than newspaper 
or television. When linking Q4 with Q5 where 95.21% of 
Q5 responders believed that it is important to educate 
the public on COVID-19 but only 33.83% of respondents 
actually took an educational course. These findings 
suggest that respondents believe in the importance of 
spreading knowledge about  COVID-19 but with a smaller 
portion of them actually taking the initiative to do so. This 
might suggest a lack of access to educational courses or 

further social causes that requires further analysis and 
observation. This next section which includes questions 
from Q7-Q15 mainly aimed at assessing the individual 
behavior towards certain precautionary measurements 
focusing on social distancing, masks and hygiene, and 
other daily routine practices. Some of these practices 
were already discussed and linked to the knowledge. In 
Q8, we found that 4.95% wear hand gloves though they 
are not mandatory requirements in many guidelines as 
for face masks. This practice is even claimed that it gives 
a false sense of security where the virus might adhere 
to the gloves and eventually touch the face or phone. 
Consequently, hand gloves should be worn whenever 
instructed depending on your place and occupation. We 
further assessed different demographic characteristics 
based on their answers on questions from Q9-Q14 which 
assessed the population adherence to maintaining social 
distancing outside their houses. We also assessed their 
adherence to face covering outside their house which 
has proven to be one of the most protective approaches 
to decrease the spread of the respiratory transmitted 
disease. This question is important since we specifically 
asked about covering both the nose and mouth where we 
can notice a large portion of people wearing mask only 
covering one of those two organs. Another question directly 
asked if they maintain any precautionary measurements 
inside their houses since it was one of the major risk factors 
for spreading the disease in Saudi Arabia. We requested 
participants to directly answer if they wear a mask or 
otherwise when meeting a friend or a family member who 
does not live in the same house as them, hence they are 
not fully aware of the other person’s behavior and how well 
they maintain precautionary measurements with strangers 
and in the public space. Since we targeted a younger 
population with higher chances of using smartphones 
and social media we asked if they have downloaded the 
mobile applications created by the Ministry of Health as 
part of their efforts to control the spread of the disease. 
This gives a hint of the practice of the population even 
for non-compulsory measurements such as downloading 
these apps. Finally we included a question which directly 
asked about their willingness to take the vaccine. These 
combined questions are collectively required to maximize 
our outcomes in controlling this disease. This is consistent 
with the WHO recommendation labeled “Do it all!” (15) 
which recommended that mask wearing should be part 
of a wider and more comprehensive approach which 
includes physical distancing, avoiding crowds, closed and 
close-contact settings, good ventilation, cleaning hands, 
covering sneezes and coughs, and more. In the Saudi 
government’s efforts to maintain the spread of the disease 
and control the pandemic, the Saudi Ministry of Health 
launched a series of initiatives and public procedures 
including the use of modern technologies and phone 
applications for various reasons (e.g. case detection, health 
status, vaccine and PCR appointments and etc…). In Q8, 
the attitude of 98.68% showed a high commitment level 
to public instructions and carrying a face mask whenever 
they leave their houses. This shows a positive correlation 
not only with local public instructions but with esteemed 
international health organizations and institutions which 
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recommend mask wearing to reduce the spread of COVID-
19. In Q12, results were 57.59%, 14.85%, and 27.56% 
respectively which suggested that half of the sample 
population do not take a simple yet effective procedure 
of mask wearing with people that they do not know who 
they meet and how far did they implement preventive 
measurements on themselves. In Q13 we assessed the 
sample’s attitude towards these applications and asked if 
they had downloaded every mobile application launched 
by the Ministry of Health during the COVID-19 pandemic. 
A high response rate (83.17%) showed compliance to 
downloading every application launched by the Ministry 
of Health during the COVID-19 pandemic and a smaller 
fraction (16.83%) either downloaded some of these 
applications or have not downloaded any application at all. 
In the last two questions which addressed the participants’ 
tendency towards receiving the vaccine, around 91.09% 
were positive to do so with 8.91% stating otherwise. We 
followed up with the 8.91% to inquire about their reasons 
in Q15 and received a response rate of 88.89% (among 
the 8.91%) stating different reasons. When conducting 
the association analysis it was found based on the P-
value there was a very significant relationship among 
male and female participants when assessing their 
attitude to questions Q9-Q14. The relationship was also 
significant between the age group of 20 years old and 
younger and 21 years old and older participants as well as 
when comparing participants enrolled at King Abdulaziz 
University with students from the other universities 
and colleges (Figure 3). In the last question within the 
questionnaire, it was found that around 91.09% of the 
targeted population were willing to take the COVID-19 
vaccine. In contrast to [Alduwayghiri and Khan, 2021] (16) 
findings where in regards to the acceptance and attitude 
of the 31-45 year old population, concluded a negative 
attitude towards receiving the vaccinations, mostly due to 
the participants’ fear of the vaccine’s side effects making 
it the most chosen reason to reject being vaccinated. This 
comparison reveals that a younger population (university/
college) might have a more positive response towards 
vaccination. This finding can be strongly supported by the 
findings of [Almalki et al, 2021] (17) research where he 
assessed the acceptability of the COVID-19 vaccine and 
its determinants among university students in Saudi Arabia 
and it was concluded that 90.4% of participants who were 
not vaccinated stated they would receive the vaccine. 
More than three-quarters of the participants declared their 
trust in the COVID-19 vaccines used in Saudi Arabia. The 
primary factor for the participants’ trust in the COVID-
19 vaccine used in Saudi Arabia was their confidence 
in the government and the healthcare system. However, 
upon comparing the results with a similar population in 
a different country, we find an overall low intent  to get 
COVID-19 vaccines (34.9%) by university students in 
Jordan as investigated by [Sallam et al, 2021] (18). In the 
same study, it was found that college students enrolled 
in health faculties tended to have a higher acceptance 
rate (43.5%) compared to their peers in Scientific or 
Humanities Schools (23.6%). This can be related to 
their higher knowledge about the disease (19). Finally, 
when conducting a multiple-linear regression analysis 

(Table 6) to display the predictors of the knowledge and 
attitude assessment and its three constructs, a statistical 
significant outcome was undetected. This can be explained 
by the similar level of knowledge and attitude across the 
sample population (college students) regardless of their 
age, gender or enrolled university. However, this can 
also be explained by the positive approach in which the 
local authorities have taken by making public instruction 
(attitude) and information (knowledge) accessible 
to the entire population regardless of the different 
sociodemographic variables. This finding, disregarding 
that it lacks significance statistically, when interpreted, 
can be reassuring that the included sample obtained a 
decent level of knowledge and a compliance towards the 
precautionary measurements.

Limitations of this study:
Despite the fact that the sample was drawn from all of the 
city’s main colleges, sample sizes at each differed, which 
might be a drawback of the current study. Furthermore, 
because the study solely focuses on general public 
knowledge in the early days of the pandemic (June 2021), it 
may not be generalizable outside the specific demographic 
and scope of the current study. Furthermore, maintaining 
good hand hygiene is a socially acceptable habit. As a 
result, in a self-reported research, respondents may over-
report hand-washing routines, resulting in exaggerated 
results. Non-obtrusive monitoring studies may produce 
more impartial data and provide a more accurate portrayal 
of actual participant behavior. However, in the midst of the 
epidemic, such a method of data collecting proved to be 
ill-advised. With a greater grasp of the disease, more in-
depth knowledge assessment and analysis is necessary.

Conclusion
 
In this study, although the findings were encouraging 
in terms of college student’s knowledge and attitude 
towards the COVID-19 pandemic, however, periodic and 
sufficient training to effectively cope with such diseases 
in the future is required based on the lessons obtained 
from the previous approaches. Social media has proven 
to be a main source for a majority of college students 
and the younger generation when it comes to obtaining 
information and knowledge, and hence, efforts to increase 
community awareness about the pandemic will be more 
effective if social media platforms are incorporated into 
the strategy for distributing information and educating 
the public. Furthermore, in this research we managed 
to demonstrate a strong association between male and 
female attitudes and practices during the pandemic as 
well as in different age groups and in students attending 
different universities and colleges. The association found 
that college students have a favorable attitude toward 
precautionary measures and vaccinations. This is likely 
owing to the fact that university students are a more 
educated and higher awareness group of the society, with 
a more positive attitude. As a result, students may play a 
key role in fostering a positive public sphere. The outcomes 
of this study will aid researchers and government agencies 
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in comprehending the existing scenario, particularly since 
Saudi colleges seek to implement in-person education 
beginning in 2022. During the prior period of the pandemic, 
almost all educational institutions used remote education, 
which later evolved into a hybrid approach of online/in-person 
attendance. This study will also bridge the current gap in local 
literature related to the COVID-19 vaccine’s acceptance among 
university students.
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Abstract

Background:  An approach to a way of learning that 
is not considered as a necessary part of the medical 
curriculum credits is by having an additional medi-
cal course program referred to as ‘elective’, which is 
usually conducted in a period other than the yearly 
academic calendar. Electives are selected based on 
student interest, whether it be a research type or 
clinical rotations.

Purpose: to understand the student’s perception 
about the experience of the International Summer 
Elective Program (ISEP) in year 2017 from 1st 
year to 4th year on the students selected and who 
traveled for this study.

Methods: An online form questionnaire was sent to 
students during February 2019 from 1st year to 4th, 
with 21 items, to study their experience of the Inter-
national Summer Elective Program (ISEP)

Results: Twenty-one of the participants (47.7%) 
stated that their elective scientific research stand-
ards had met their expectations, while 9 out of the 
total participants (20.5%), stated the (ISEP) pro-
gram was above their standards. Also, 18 students 
(40.9%) believe they had gained ‘good’ quality re-
search skills throughout the International Summer 
Elective Program (ISEP).

Conclusion: The International Summer Elective Pro-
gram (ISEP) study on Al-Imam Muhammad Bin Saud 
Islamic University College of Medicine students pro-
vided a positive impact on multiple areas. We rec-
ommend Saudi medical colleges consider initiating 
international electives courses for their students for 
a broadly positive effect on multiple areas to maxi-
mize the full potential of their future physicians to 
serve the Kingdom of Saudi Arabia.

Keywords: Elective summer program, medical stu-
dents, extracurricular activities, Saudi Arabia 
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EDUCATION AND TRAINING

Introduction

International health electives are initiated by many medical 
colleges as part of their curricula, whether during the pre-
clinical phase or the clinical phase, to strengthen their 
student’s knowledge and enhance their communication 
skills (1). The general medical council (GMC) defines an 
elective as ‘A period of clinical experience that the student 
chooses and is often taken outside the U.K.,’ allowing 
them to form their learning experience (2).

Besides the formal medical knowledge learning process, 
International health electives play a role in preparing 
students to face different public health challenges and 
provide them to face new cultural perspectives, making 
their future career goals more transparent and more 
defined (3).

A fair number of medical students from developed 
countries prefer to have their summer electives in a foreign 
country to be exposed to various regional outbreaks or 
country-specific disease cases even though some ethical 
difficulties and different health risks issues may arise in 
some developing nations (4).

Students who take health electives abroad have the 
chance to develop their résumés uniquely, solidifying their 
research skills and their connection network by establishing 
multi-aspect projects about certain medical cases that 
tend to occur in developing or rural areas of the elective 
country, as well as providing medical care to low resource 
populations under different health care systems which are 
not what they are like in their home country(5-6).

The international health electives could be applied to 
different fields, such as the Pharmaceutical field, clinical 
practice elective and research-based electives. This can 
provide insight about the importance of the health electives 
for the undergraduate medical students in different health 
care fields in order to allow them to excel in their future 
career academically and clinically while discovering new 
cultures. 

The Liaison Committee on Medical Education (LCME) 
states that ‘accreditation standards affirm that the medical 
school curriculum should include elective courses to 
supplement the required courses and provide opportunities 
for students to pursue individual academic interests’. 
International health electives can support different aspects 
of the medical school curriculum (7-8).

Al-Imam Mohammad Ibn Saud Islamic University (IMSIU) 
College of Medicine had a summer elective program that 
provides students with multiple experiences to practice 
their clinical and research knowledge in many medical 
fields. We aim by doing this research to find the influence 
of our international health electives on medical students 
who enrolled in our programs through either positive or 
negative results and their overall experience.

Material and Methods

Study design: a cross-sectional study to assess the 
perceptions of participating students in this study through 
a survey questionnaire that evaluates the experience of 
the International Summer Elective Program (ISEP).

Regarding the validity and the methodology of the 
questionnaire, it was adopted from a previous study 
conducted in King Saud University medical college after 
gaining permission for use and editing from the author Prof. 
Mona M. Soliman before initiating this study(1). Revised 
sessions were conducted to reevaluate the validity of the 
questionnaire before initiating this study. 

Study instrument: 
A self-administered questionnaire in English language 
consisting of 19 items divided into 3 parts. The first part 
is about demographics,  the second part consists of 
13 questions in a five point Likert scale to assess the 
experience and perceptions of 44 medical students 
at Imam Mohammad Ibn Saud Islamic University 
College of Medicine and the last part was the student’s 
recommendation of the elective itself.

The students were informed about the purpose of the 
study. Instructions regarding the questionnaires were 
provided to volunteering students; also the confidentiality 
of information was ensured.

Once students voluntarily signed the informed consent, 
they were requested to fill in the study questionnaires.  All 
students were emailed to participate and were reminded 
by emails and via an SMS web link. 

Research participants
The questionnaire survey was sent in February 2019 to 
a total number of 60 students who had taken part in the 
(ISEP), in the summer of 2017 and who participated to the 
end of the electives. The criteria of selection was based 
on multiple points (academic performance, extracurricular 
activities and Curriculum Vitae); reminders were sent 
to them every three days. Out of a total of 60 students, 
complete responses were provided by 44 respondents 
(73%); 12 (27.3%) were from the 1st year, and six 
respondents (13.3%) from the 4th year, as represented in 
Table 1. The participants were contacted by their emails 
and contact information that the student affairs of the 
college provided.

Students who were enrolled but didn’t travel for any 
different reason were excluded from the study, as well as 
incomplete responses.

Data analysis
Data analysis was carried out with a chi-square test of 
independence variables using the SPSS program. This 
test allows the researcher to gauge whether there is a 
relationship between two categorical variables of interest. 
When interpreting the chi-square independence test, 
adjusted standardized means can be helpful guidelines 
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to pinpoint what categories are most influential – that is, 
where is the most significant deviation from the expected 
average.

Ethical approval
The study was conducted after approval from the IMSIU 
IRB committee project number 75-2019 session number 
27, dated 17 November 2019. The study has followed the 
guidelines of the Helsinki declaration. 

Results

Table (1) shows the demographics of the participants and 
their distribution into different categories which are gender, 
academic year, times of elective experienced, countries of 
elective travelled and the number of publications at the 
time of taking the survey. 

The most significant number of the study sample were 
elected after their 2nd year with percentage of 34.1% 
followed by 1st year with percentage  of 27.3%, then 3rd 
year with 25%  and 4th year with 13.6%, while 65.9% of the 
study sample individuals were elected once for summer 
international health elective, and 34.1% of the study 
sample individuals were elected twice for the summer 
international health elective.

The most students traveled abroad to the United Kingdom 
for their elective with a percentage of 40.9%, followed by the 
United States of America; United Kingdom with percentage 
of  25%, equals the percentage of Spain, followed by the 
United States of America alone with a percentage equal 
to 2% . Moreover, the highest percentage of students 
recommend continuing the ISEP program, with (33) 75% 
saying yes.

Table 1 shows the demographics of the participants
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Table 2 perceptions of students on International Summer Elective Program (ISEP)
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Regarding the student’s perception of International 
Summer Elective Program (ISEP), Table (2) demonstrates 
their agreement levels on a five point Likert scale from 
strongly disagree to strongly agree in thirteen different 
statements of their experience regarding the elective, with 
the statistical significance for each statement.
 Individuals in the study sample who are students in the 
medical college show that students’ perceptions contribute 
to the International Summer Elective Program’s necessity; 
the mean of all phrases is 3.40, with a standard deviation 
of 0.56.  This Mean lies in the third category of Five Scale 
which indicates most of study sample individuals agree 
and the results are as follows: 

- Where the phrase “The quality of logistics that were in 
your (ISEP) (language barriers, food-chain availability, 
accommodation preparations, and transportation. etc.) 
was good?” shows that the student agrees on the quality 
of logistics with a mean value equal to 4.05 (p<0.001) and 
the phrase “Your overall experience of the country your 
elective was in (not the ISEP program itself).” came in the 
first rank with mean value equal 4.05 out of 5 (p<0.05), 
which shows that the students agree the country of 
participation has a strong effect for them. 

- The phrase “The ISEP program gave you a chance to be 
aware of different cultures ” came in the second rank with 
a mean value equal to 3.98 out of 5 (p<0.001), showing 
that the students agree that the election gave them a 
chance to be aware of different cultures. 

- The phrase “You had adequate supervision during (ISEP) 
program ” came in the third rank with a mean value equal 
to 3.70 out of 5 (p<0.001), which shows that the students 
agree that the election gave them a chance to be aware 
of different cultures. 

- The phrase “You feel you have become more advanced 
in research skills in comparison with other colleagues after 
the (ISEP) program. ” was in the mean value equal 3.66 
out of 5, which was not statistically significant.

Table 3 shows the students recommendation regarding 
the continuation of the International Summer Elective 
Program (ISEP) or not, with multiple written responses 
from the students.

75% of the study sample individuals recommend continuing 
the ISEP program in our college.  
  
Recommendations regarding (ISEP) program: 
●     The International Summer Elective Program (ISEP) 
should be taking place every year to help students be 
aware of a different culture. 
●     The International Summer Elective Program (ISEP) 
orientation sessions should be periodically for the 
students, should be organized more often with advanced 
tools such as online registration for elective selection to 
improve accessibility.
●      ISEP program should be advertised more prominently 
and offered to the students at an older stage of their 

academic year, i.e., fourth and fifth years. 
●     Increasing the number of spots of students to allow 
further students to benefit from the program. 
●      Involving additional countries for the International 
Summer Elective Program (ISEP) to increase students’ 
benefit from the program. 
●     It encourages the students to participate in the ISEP 
program where it improves their experience.
Qualitative analysis of the study : 
A few students respond freely about their experience, and 
some of those follow 
A: ‘It would be better if publication were a mandatory point 
from the hosting institute.’ 

B: ‘Continuous support and supervision from “our college “ 
is significant for a good outcome to be observed; because 
it was almost nonexistent after the program.’ 

C: ‘It was an honor and pleasure to be part of this program 
and college; it was an excellent experience that I will 
remember and helpful. What I would recommend is that it 
focus more on how to conduct a good research article. ‘ 
 
D: ‘Personal improvement exceeds research skills 
benefits.’

Discussion

International health electives demonstrated different 
ways on how students can develop their skills, whether in 
research or preparing their clinical skills in other countries 
while interacting with vulnerable communities or among 
cultural differences, encouraging them to expand their 
awareness on how they can deal with more compassion 
and empathy. However establishing a framework of the 
health elective like three stages of “Pre-departure planning 
and briefing, in-country experiences and returning from the 
elective evaluation.” promotes a promising role in ensuring 
medical students are “safe, and healthy” during their 
elective work and ‘do no harm’ when facing ethical issues 
when dealing with things beyond their clinical scope of 
training. Also to prepare the students before their elective 
it’s essential to review applicants academic records and 
their professional history as well as past extracurricular 
activities. Moreover, students willing to take their electives 
in developing countries need to obtain medical evacuation 
insurance with specific prophylaxis such as HIV and 
antimalarial medications for their safety measures (10).
Medical students may face ethical and moral dilemmas 
because the geographical settings are not very familiar; 
as in our results, 22 students (50%) agree they had 
adequate supervision during their ISEP program (P-value 
of <0.05). Even if the student’s response is still valuable, 
other studies highlight the critical aspect of the host’s 
experience with elective programs(11-12). 

In contrast, our students strongly agree (36.4%), and agree 
(36.4%) to have had a satisfying experience in countries 
in which their elective was conducted (P-value of <0.05).
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Table 3 shows recommendations of study sample individuals to continue the ISEP program
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Health electives also influence students’ career choices in 
the future and provide hindsight guidance to their decision, 
especially toward public health practice or physician-
scientist, while also raising the Interpersonal skills, 
Improvement of resourcefulness, and cost-effectiveness 
of the student’s perspective. However, maximum benefits 
could be earned if pre-, intra-, and post-elective training 
programs were applied to the students to have fixed 
guidelines of health electives for the upcoming challenges 
and minimize the negative points like health and safety 
risks (13).

With the growth of global health importance, many U.S. 
institutions and organizations emphasize programs to 
improve the outcome of health state among individuals in 
the United States and around the world (14).

Training medical students is the leading way to get different 
experiences in the medical field. The training programs 
should be under the supervision of institutions that guide 
the process of training (15).

Regarding career choices, only two students (4.5%) 
strongly agree, and 7 (15.9%) agree they are aware of 
future career choices (P-value of <0.05). Furthermore, 
another study demonstrates that Surgical program 
electives played a vital role in developing medical students’ 
ethical and surgical skills in underdeveloped countries that 
may positively influence their practice in the future (16).

Most of the medical students who have taken international 
health electives in our college were satisfied with the overall 
experience of global health electives (P < 0.05), also many 
of our student participants, 33 (75%), recommended 
continuing (ISEP) program in our college. Furthermore, 
compared to the analysis of the elective curriculum in 
undergraduate medical education,  the Croatia study, 
suggests that the majority of the students decided to take 
the most self-preferred elective for them 611 (73.3%) if 
they have the chance to do so (17).

Another study outlined that all the students (100%) out 
of (8) responses strongly agreed that the elective course 
increased their awareness of pharmacists’ needs on 
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on medical outreach teams and would recommend this 
elective course to other students. It’s an opportunity to gain 
specific skills, knowledge, and even confidence regarding 
the health care system (18).

Moreover, our students report they gained relevant 
research skills from their elective (P < 0.05).

The value and the benefit of this study is to shed some light 
on how student’s exposure to different challenges under 
various cultures could provide them with a different source 
of learning, which enabled them to apply problem solving 
strategies and ideas that they’ve adopted from outside 
their home country into their daily or future academic and 
non-academic life.

Furthermore, we do recommend other national medical 
colleges to consider initiating international health electives 
for their students.  

Study limitations
Students’ experience was evaluated two years after 
their elective program was conducted, which may cause 
recall bias. Country of elective may have had a role 
toward students’ perception as a whole and it should be 
put into consideration as well as the number of electives 
encountered for each individual.
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Abstract
Aim of Study: To evaluate the efficacy of  
postoperative dienogest for prevention of endome-
triosis recurrence.

Methods: Several databases were used to search 
for recent studies (i.e., published in 2016-2020). 
The search keywords included: “dienogest,” and  
“endometr*,” Patients who were not treated with 
dienogest were considered controls. Reviews,  
comments, animal trials, case reports, abstracts,  
single-arm studies, low-quality studies, and non-
English articles were excluded. The primary out-
come of interest was to determine the odds of  
recurrence in patients who received dienogest com-
pared to controls who were managed expectantly, 
or offered a substitute hormonal therapy. Second-
ary outcomes included pain improvement and side  
effects of received treatment.

Results: Included studies comprised three  
retrospective cohort studies, and two prospective 
cohort studies. These studies included 608 pa-
tients; 216 were managed in the Dienogest Group, 
while 392 were managed in the Control Group (163  
received hormonal suppression, and 228 received 
no treatment). Overall, the recurrence rate of  
endometriosis in patients receiving Dienogest was 
8/216, i.e., 3.7 events per 100 treated women over a 
mean duration of 28.5 months, and 1.3 recurrences 
per 1000 woman-months. On the other hand, the  
recurrence rate of endometriosis in the Control 
Group was 69/392 recurrences over a mean dura-
tion of 29.3 months, i.e., 17.6 per 100 women (6.0  
recurrences per 1000 women-months).

  

Difference in recurrence rates between study  
groups was statisticallysignificant (X2=24.3, 
p<0.001). Reported recurrence rates were  
significantly less among patients in the Dienogest 
Group than those in the Control Group, with a 
pooled estimate of RR = 0.239, and 95% CI: 0.119-
0.488. Generally, patients in the Dienogest Group  
experienced less pain and less side effects than 
those in the control group. 

Conclusions: Endometriosis patients who receive 
dienogest following conservative surgery have a 
significantly lower rate of recurrence, better pain 
control, and less side effects than their control coun-
terparts.

Key Words: Endometriosis, Dienogest, Goserelin, 
Systematic Review, Meta-Analysis, 
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Introduction

Endometriosis is a chronic, estrogen-dependent disease 
that affects 10-15% of women in their reproductive age 
(1). It is characterized by the presence of endometrial-
like tissues outside the uterine cavity that induce chronic 
inflammation, ovarian cyst formation, and fibrosis (2). 
Dysmenorrhea and chronic non-menstrual pelvic pain 
are the most prevalent symptoms. A common pathogenic 
mechanism shared by all forms of endometriosis is the 
impact of estradiol (3).

The licensed pharmaceutical agents for treatment of 
endometriosis are still limited (4). For medical treatment of 
endometriosis associated pain is based on suppression of 
estrogen production and induction of amenorrhea (5), and 
treatments are often accompanied by clinically relevant 
side effects (6).

Dienogest is a unique 4th generation synthetic progestogen, 
which has been approved as a treatment for endometriosis 
and as part of combined hormonal contraception (7). 
Studies have demonstrated its high specificity for 
progesterone receptors, strong anti-proliferative effects on 
endometriosis implants, as well as anti-androgenic, anti-
angiogenic, and anti-inflammatory properties (8).

Dienogest has high tolerability and effectiveness. Therefore, 
it has become an important choice for management of 
endometriosis (9). Until recently, dienogest has been the 
only available oral, disease-specific agent in the treatment 
of endometriosis (10). 

Several medications, besides dienogest have been 
investigated for prevention of recurrence of endometriosis, 
e.g., the combined hormonal contraception, levonorgesterel 
intra-uterine contraceptive device, and GnRH-a therapy, 
with varying degrees of success (11-12). However, the 
choice of medication is dependent upon many factors 
including patient, clinician, and disease characteristics. 

A systematic review evaluating the evidence for post-
operative hormonal suppression for endometriosis 
revealed no evidence of decreased disease recurrence; 
however, data were limited, and none examined the use 
of dienogest (13). Nevertheless, guidelines and expert 
opinion continue to recommend the use of post-operative 
suppression for secondary prevention (14). 

Therefore, the present systematic review and meta-analysis 
was undertaken to evaluate the efficacy of postoperative 
dienogest for prevention of endometriosis recurrence.

Materials and Methods

Search Strategy 
The PubMed, Medline, and EMBASE databases were used 
to search for recent studies (i.e., published between 2016-
2020). The search keywords included: “dienogest,” and 
“endometr*,” Types of included studies were retrospective, 

prospective studies and randomized controlled trials that 
compared dienogest treatment (G1, study group) with 
other treatments (G2, Control Groups) in patients with 
endometriosis following surgery. 

The researchers started by reading the titles and abstracts 
of retrieved articles, then reviewing the full text of relevant 
articles. Studies were included if they met the following 
inclusion criteria: Full text, English language, patients 
are premenopausal women undergoing surgery for 
endometriosis, one group is treated with dienogest, and at 
least one group who received other treatments, regardless 
of dosage, duration of treatment, and adverse effects. All 
included patients should have been followed up for at least 
12 months postoperatively.

Patients who were not treated with dienogest were 
considered controls. On the other hand, reviews, 
comments, animal trials, case reports, abstracts, single-
arm studies, low-quality studies, and non-English articles 
were excluded. 

The primary outcome of interest in this systematic review 
and meta-analysis was to determine the odds of recurrence 
in patients who received dienogest compared to controls 
who were managed expectantly, or offered a substitute 
hormonal therapy. Recurrence was defined by three 
studies (15-17) as the ultrasound detection of an ovarian 
endometrioma measuring greater than 2 cm in diameter in 
the treated ovary; by one study (18) as an endometrioma 
that was larger than 20 mm in diameter on transvaginal 
ultrasonography and persisted for more than 2 months; 
and by one study (19) as the presence of a persistent 
ovarian cyst with a minimum diameter of > 15 mm based 
on non-invasive imaging (e.g., ultrasound and MRI), 

On the other hand, secondary outcomes included pain 
improvement and side effects of received treatment.

The guidelines for the “Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses” (PRISMA) were 
followed to conduct this systematic review of the literature. 
Given the nature of the present study, with no involvement 
of direct patient engagement, an Institutional Review 
Board approval was not a necessary prerequisite for the 
completion of this study. 

Two researchers (HA and MO) independently reviewed 
articles’ titles and abstracts for initial screening, and then 
conducted full text reviews to identify studies for inclusion. 
Any conflicts were resolved by a third reviewer (ME).  

Extracted data were analyzed with 95% confidence 
interval using the Statistical Package for Social Sciences 
(IBM, SPSS, version 25). Relative risk of recurrence was 
calculated and reported in addition to 95% confidence 
interval.
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Results

Study Selection and Characteristics 
The initial database search yielded 276 studies. However, after exclusion of duplicates, title and abstract screening, and 
applying the inclusion criteria, five studies, which had both intervention and control arms, were assessed for full text review 
(Figure 1). The exclusions were based on: the outcome of interest (i.e., recurrence) was not assessed, data could not be 
extracted, intervention did not meet the study criteria, or heterogeneous study population. Study characteristics and main 
results are summarized and presented in Table (1). 

Included studies comprised three retrospective cohort studies, and two prospective cohort studies, but no controlled trials 
were included. These studies included 608 patients; 216 were managed in the Dienogest Group, while 392 were managed 
in the Control Group (163 received hormonal suppression, and 228 received no treatment). 
 
Follow-up period and assessment of outcomes ranged from 12 months (17) to 60 months (18). The mean follow-up period 
was 28.5 months. 

Figure 1: Flow diagram for stages of study selection and exclusion

Primary outcome
Overall, the recurrence rate of endometriosis in patients receiving Dienogest was 8/216, i.e., 3.7 events per 100 treated 
women over a mean duration of 28.5 months, and 1.3 recurrences per 1000 woman-months. On the other hand, the 
recurrence rate of endometriosis in the Control Group was 69/392 recurrences over a mean duration of 29.3 months, i.e., 
17.6 per 100 women (6.0 recurrences per 1000 women-months). Difference in recurrence rates between study groups was 
statistically significant (X2=24.3, p<0.001).

Within the Control Group, women who received hormonal suppression (n=163) had 28 recurrences (i.e., 17.2 events 
per 100 women, and 5.7 recurrences per 1000 woman-months), while those who received no treatment (n=229) had 41 
recurrences (i.e., 17.9 events per 100 women, and 5.7 recurrences per 1000 woman-months). Difference in recurrence 
rates between these two groups was not statistically significant (X2 =0.03, p=0.852).
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Figure 2: Forest Plot for recurrence rates among patients in the Dienogest and Control Groups
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Figure (2) shows reported recurrence rates were significantly 
less among patients in the Dienogest Group than those in the 
Control Group, with a pooled estimate of RR = 0.239, and 95% 
CI: 0.119-0.488.
. 
Secondary outcomes
Regarding pain improvement, one study reported experiencing 
significantly less pain among patients in the Dienogest Group 
than those in the Control Group (16). Another study reported 
that pain was reduced in patients receiving Dienogest & 
Goserelin, while a third study reported reduced pain in patients 
receiving Dienogest (19). Moreover, side effects of received 
treatment were stated by one study (15), which reported less 
side effects among patients receiving dienogest than those 
receiving goserelin.

Discussion

Endometriosis is a chronic disease characterized by high rates 
of post-operative recurrence. Therefore, patients need safe, 
long-term maintenance options for its management (20). 

The present systematic review and meta-analysis included 
five studies (three retrospective cohort, and two prospective 
cohort). It included 608 patients, of whom 216 were managed in 
the Dienogest Group, while 392 were managed in the Control 
Group (163 received hormonal suppression, and 228 received 
no treatment). The follow up period of studies included in the 
present systematic review ranged from 12 to 60 months, with 
an average of 28.5 months. The two groups had comparable 
average durations of follow up (29 months and 29.3 months).

By the end of the follow-up periods, it was shown that side 
effects of dienogest were less than those associated with 
hormonal suppression or goserelin, while experienced pain was 
less among patients in the Dienogest Group than those in the 
Control Group.

Our systematic review showed significantly lower endometriosis 
recurrence rates among patients in the Dienogest Group 
(8/216, i.e., 3.7 events per 100 treated women over a mean 
duration of 30.4 months, and 1.23 recurrences per 1000 
woman-months) than those in the Control Group (8/216 and 
69/392 respectively, p<0.001), while, recurrence rates within 
the Control Group (patients receiving hormonal suppression vs. 
those not receiving treatment) did not differ significantly (28/163 
and 41/229, respectively). These findings support the use of 
dienogest for postoperative management of endometriosis. 

Murji et al. (21) noted that there are limited data, as far as 
the long-term experience with dienogest treatment, with most 
studies extending to 15 months of treatment. Zakhari et al. (7) 
described two large-scale post-approval studies that are still 
underway, which are evaluating the safety and tolerability of 
dienogest for management of endometriosis over extended 
periods of time (i.e., up to 6 years) (22-23). Results of these two 
studies are expected to guide counselling and clinical decision 
making of patients with endometriosis. 

Despite the finding in our systematic review, that women who 
received dienogest had significantly better outcome than those 
in the control group, medical options that were used by women in 
the control group, e.g., combined hormonal contraceptives (18), 
and gonadotrophin-releasing hormone agonist (i.e., goserelin) 
have also shown favorable effects, e.g., reducing recurrence 
and pain symptoms  (15; 17). This offers both clinicians and 
patients the option to tailor prescribed suppressive therapy to 
individual needs (15; 24-25). 

However, some studies raised concerns over bone mineral 
density changes associated with prolonged use of dienogest. 
Decreased bone mineral density has been reported with 
prolonged treatment (up to 52 weeks). However, partial 
recovery was observed to follow cessation of its use, but the 
clinical significance of these findings is still uncertain (26-28). 
Therefore, further long-term studies on the possible side effects 
associated with dienogest therapy are needed.
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The strength features of our systematic review include the 
systematic nature of the literature review, which elicited 
clinically relevant outcomes with follow-up that ranged 
from 12 to 60 months. Moreover, the broad inclusion 
criteria enabled us to synthesize relevant outcome data 
from different studies. 

However, it is to be noted that “recurrence” was defined 
radiologically by all included studies. However, Zakhari 
et al. (7) argued that this limited definition may give rise 
to lower sensitivity, with under-reporting of recurrence 
of endometriosis among patients’ with lesions that are 
undetectable by imaging, or alternatively, it may give 
rise to lower specificity, by inflating a truly lower risk of 
recurrence for other clinical forms of endometriosis. They 
stressed that, beside radiological endpoints, the definition 
of recurrence must also include patient symptoms such 
as pain (e.g., dysmenorrhea, or pelvic pain), or clinical 
findings. 

Moreover, the research design of studies included in our 
systematic review was mainly retrospective (three studies). 
This may raise the possibility of selection bias, since 
patients with more extensive endometriosis may have 
preferentially received suppressive therapy, and become 
more encouraged to comply with long-term treatment.

It is also to be noted that, one of the studies included in 
our systematic review (19) used dienogest medication 
in one arm and there was no alternative treatment in the 
control arm. This design allows for the possible placebo-
effect to contribute to the perceived efficacy of dienogest 
administered to the treatment group. 

Conclusion

Patients who receive dienogest following conservative 
surgery for endometriosis have a significantly lower rate of 
recurrence, better pain control, and less side effects than 
their untreated counterparts or those receiving treatment 
with hormonal suppressive drugs or oral contraceptives. 
In view of our findings, further studies are needed to 
determine the feasibility and side effects of long-term 
treatment with dienogest, to identify whether a particular 
group of patients is more likely to benefit from dienogest, 
and to specify the optimal postoperative medical regimen 
associated with less disease recurrence.
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Table 1: Summary of the main results of included studies
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Abstract

Background: Empathy is a crucial component of 
professionalism in medicine, having a solid relation-
ship with improved patient outcomes. The current 
study aims to examine the factor structure of the To-
ronto Empathy Questionnaire (TEQ) with a sample 
of Saudi medical students and to assess the differ-
ences in empathy scores by gender, year of study, 
and future career preference.  

Methods: A cross-sectional study was performed 
using anonymous self-administered online ques-
tionnaires. The study tool targeted a random sam-
ple of medical students in public and private Saudi 
medical schools in five regions (North, South, East, 
West, and Central) of Saudi Arabia. 

Results: 941 Saudi medical students enrolled in the 
study. 52.3% were male students, and 30.6% of 
the students were from the central region of Saudi 
Arabia.  The most desired specialties were general 
surgery (19.2%), internal medicine (12.5%), and 
family medicine 8.2%. The average TEQ score was 
42.31%, with 67.1% scoring low to average empa-
thy levels. About one-third (32.9%) scored high em-
pathy levels; females scored a higher average on 
the empathy score compared to males (43.48 vs. 
41.24) P-value <0.001. The never-married students 
 
 

 
 
 
 
 
also scored higher empathy than married students  
 42.53 vs. 38.78) P-value <0.00. The region with the 
highest empathy scores was the central province, 
44.72%. 

Conclusion: Different factors could influence  
empathy scores, such as gender, marital status, 
GPA, and study year. Female students had a higher 
empathy score compared to male students. Senior 
medical students scored lower on the scale than 
younger students, and could be associated with 
a higher level of burnout. Further empathy-based  
discussions should be inserted into the Saudi  
medical curricula.

Keywords: professionalism, Toronto empathy scale, 
medical students, Saudi Arabia.
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Introduction
Empathy is a crucial component of professionalism in 
medicine, having a solid relationship with improved 
patient outcomes (1–3). The leading indicator of an 
excellent physician is clinical skills and a good character, 
with empathy as the main element (4,5). Empathy is the 
“objective awareness of and insight into other people’s 
feelings, emotions, and behavior and their meaning and 
significance” (6,7). Based on the available literature, 
empathy is significantly related to patient outcomes, better 
compliance, clinician and patient satisfaction, and reduced 
medical-legal difficulties or litigation (8). The revised 
Kuwaiti medical curriculum for undergraduates includes 
several educational training sessions on communication 
skills and ethics, aiming to develop an excellent doctor-
patient relationship, training that is expected to guarantee 
pre-graduates not only have clinical skills but also an 
emotional capacity to connect them with their patients, 
such as, what is the patient-facing and going through, and 
to optimize the feeling of comfort for the patients with a 
bad prognosis (9). Maternal bonding and their personality 
impact the level of empathy of medical students and 
are equally important (10–12). Studies have shown 
that Doctor’s empathy for patients improves patients’ 
gratification, well-being, and trust (13,14). Doctors who 
established good trust with their patients were found to 
have very cooperative patients who would be more open 
to giving detailed information about their condition, thus 
enabling a better clinical diagnosis and having the patients 
more involved in the decision-making (15,16).  Empathy 
given by doctors to patients would make them believe in 
their ability to cope in a specific situation, thus facilitating 
adherence to their therapy (17,18).

Doctors being empathic with their patients and making 
them feel better can be therapeutic (19,20).  Four schools 
in the UK and one in New Zealand scored an average 
response of 55% (n=652) for fresh students who started 
medical school and 48% (n=487) for senior students in their 
final years; students revealed no significant differences 
in the level of empathy scores for students reaching the 
last years of their medical school with new students who 
are just starting. On the other hand, the gender variable 
showed a significant empathy score, with females 
outperforming males in the scoring (21). In a recent study 
published in 2020 by Sadia Riaz in Lahore-Pakistan, 
they reported a statistically significant link between the 
levels of empathy and their academic year, a significant 
difference in mean empathy scores between first and 
third-year students, the fourth and second-year students, 
fourth-year and third-year students, and fourth-year and 
final-year students.  Gender was also substantially related 
to empathy, with women having higher mean Toronto 
Empathy Questionnaire (TEQ) scores than males. The 
permanent residence of students and their relationship 
with empathy were also significant (22).

As future medical leaders, empathy levels have been 
the focal point of instructional activities and educational 
efforts (23). However, no previous studies have evaluated 
the empathy levels of Saudi medical students. The current 

study aims to examine the factor structure of the TEQ with 
a sample of Saudi medical students and to assess the 
differences in empathy scores by gender, year of study, 
and future career preference.

Methods

Study design and setting:
This was a cross-sectional study of a random sample 
of medical students in public and private Saudi medical 
schools in five regions (North, South, East, West, and 
Central) of Saudi Arabia, using the Toronto Empathy 
Questionnaire (TEQ) to determine empathy levels among 
students. TEQ scores were calculated. We evaluated the 
association between the mean Toronto empathy score 
and sociodemographic variables.

Study subjects:
Inclusion criteria: Medical students in public and private 
Saudi medical schools from all regions of Saudi Arabia 
(North, South, East, West, and the center).
Exclusion criteria: Post-graduate students and incomplete 
questionnaires.

Sample size:
The sample size was estimated using the sample size 
formula, assuming that 50% is the response distribution, 
95% confidence level, and 5% margin of error, resulting in 
a sample size of 379. 

Data collection methods, instruments used, 
measurement, and sampling technique:
An electronic questionnaire was sent to Saudi medical 
students using the SurveyMonkey. Toronto empathy 
questionnaire (TEQ) was included with additional 
sociodemographic variables that were part of the 
questionnaire to determine the association between it and 
the sociodemographic variables. 

Data Management and Analysis Plan:
Means and standard deviations were used to describe 
continuous variables and the frequencies and percentages 
for categorically measured variables. Histograms and 
the Kolmogorov-Smirnov test were used to assess 
the statistical normality assumption of the continuous 
variables, and the Levine test of equal variance for 
determining the homogeneity of variance assumption 
of continuous variables across categorically measured 
variables. The Cronbach’s alpha test was used to assess 
the reliability of measured constructs/scales. The TEQ 
score was calculated by adding the student’s perceptions 
to the sixteen indicators after reverse-coding the 
negatively worded statements within the questionnaire. 
The Independent samples t-test and the one-way ANOVA 
tests were used to test the statistical significance of mean 
differences in the total empathy score across the levels 
of categorically measured variables. Multivariate linear 
regression analysis assessed combined and individual 
associations between medical students’ measured 
sociodemographic and academic characteristics with their 
mean perceived empathy score. Associations between 
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predictor variables with the analyzed outcome were 
expressed as the Beta coefficient with its associated 95% 
confidence interval. The IBM SPSS Statistical computing 
program Version 21 was used for statistical data analysis, 
and alpha significance was considered at the 0.050 
Level.

Results

Nine hundred and forty-one (941) Saudi medical students 
enrolled in the study and completed and returned the 
online survey. Table 1 displays the medical students 
sociodemographic and academic characteristics of 
medical students. More than half (52.3%) of the students 
were males, and the majority never married. About one-
third (30.6%) of them resided in the Central Province of 
Saudi Arabia. Around half (46%) were senior medical 
students.

Medical students were asked to indicate their desired 
general future specialty, and the findings showed that 
24.9% dreamed of being medical specialists. However, 
most of them wanted general surgical specialties. Figure A 
shows the medical students desired future subspecialties; 
it is evident that most of them preferred general surgical 
specialties. However, many chose other subspecialties, 
including dermatological and  neurological subspecialties, 
emergency medicine, psychiatry, pediatrics, and 
ophthalmology. On the contrary, few medical students 
preferred to specialize in urology, radiation oncology, 
physical and Rehabilitation, and preventive and nuclear 
medicine. The academic GPA achievement scores were 
as follows: 2.3% of the students had a GPA <=2.99 points, 
another 19.2% of them had a GPA between 3-3.99 points, 
and 27.9% had a GPA of between 4-4.49 points but 23.4% 
of them had a GPA between 4.50-4.74 points and 27.1% 
had a GPA >=4.75 out of five points.

The Cronbach’s alpha test of internal consistency showed 
that the TEQ was read, understood, and rated equally 
reliably by the Saudi medical students, Cronbach’s alpha= 
0.76.

Table 2 displays the medical student’s perceptions of the 
indicators of empathy measured by the Toronto Empathy 
Questionnaire. The column is labeled. The rank denotes 
the descending rank  ( from the highest mean score to 
the minor  mean score ) for the TEQ indicators. The top 
perceived indicators of empathy of medical students were: 
Enjoying making others happy (mean score = 3.37/4), 
then feeling upset to see someone being treated with 
disrespect (mean score = 3.27/4), and getting a strong 
urge to help others when seeing someone else upset 
(mean score= 2.69/4) then feeling protective over others 
who are taken advantage of (mean score =2.56/4) then 
getting excited when seeing other persons excited too ( 
mean score = 2.55/4). 

On the contrary, the lowest perceived indicators of 
empathy by the medical students were the following: Not 
feeling pity for others who are maltreated (mean score 

= 1/4), then steering the conversations away toward 
other subjects when friends talk about their problems 
(mean score = 1.16/4), and remaining unaffected when 
someone else who is close to them is unhappy (mean 
score = 1.19/4) then finding it silly to see people cry 
out of happiness (mean score = 1.25/4) and disinterest 
in how others feel (mean score = 1.29/4). However, the 
remainder of indicators of empathy (lack of sympathy for 
people who cause themselves illness, lack of affection for 
people’s misfortunes, and feeling irritated by other’s tears 
and crying as well as finding oneself in tune with others’ 
moods as well as tenderness toward the misfortune 
people) were rated midway between these top and bottom 
perceived empathy indicators.  

The overall Toronto Empathy scale score of medical 
students was measured with a mean score of 42.31/64 
points, SD= 7.86 points, denoting a level of widespread 
substantial empathy perceived by medical students. 
When considering the median value for medical students 
(Median=43 points) as a value cut, the dichotomized 
medical students’ empathy score showed that most of 
them, 67.1%, had low to moderate empathy levels, and 
32.9% of them were considered to have relatively high 
levels of empathy.

The descriptive analysis of the student’s overall perceived 
empathy score is shown in Table 3.

Table 4 displays the resulting bivariate analysis of the 
mean perceived empathy score across the levels of 
their demographic and academic characteristics. An 
independent t-test showed that female medical students 
had significantly higher empathy (Mean empathy = 43.48) 
than male medical students, p<0.001. Furthermore, the 
independent samples t-test showed that the never-married 
medical students perceived a significantly higher mean 
perceived empathy (mean empathy = 42.53) compared to 
medical students who were married (Mean score=38.78), 
p-value=0.001. Additionally, a one-way ANOVA test 
showed that the medical students residing in different 
Saudi Arabian provinces measured significantly different 
perceived empathy levels, f(4,936)=15.10, p-value<0.001, 
but a Bonferroni adjusted post hoc pairwise comparison 
test showed that medical students of the central regions 
had measured significantly higher mean empathy when 
pairwise compared to medical students residing in all other 
Saudi provinces, p<0.040 each respectively, also medical 
students perceived significantly higher mean empathy 
compared to those from Northern regions, p-value =0.001. 
Likewise, Western medical students had a significantly 
higher empathy score than those from the Northern 
provinces, p-value= 0.003. The medical student’s study 
levels and years did not converge significantly on their 
mean perceived empathy score. Also, medical students’ 
desired future general and subspecialties did not correlate 
significantly with their mean perceived empathy.

However, another one-way ANOVA test showed that the 
medical students’ academic achievement was significantly 
correlated with their mean perceived empathy score, 
f(4,936)=4.60, p-value=0.001. However, a Bonferroni 
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adjusted post hoc pairwise test comparing the students 
with different GPA levels on their mean perceived 
empathy scores showed that medical students with a 
GPA >=4.75 had perceived significantly higher mean 
empathy compared to those with a GPA between 4.4 and 
4.49  points, p-value= 0.004, also the medical students 
with a GPA >=4.75 had perceived significantly higher 
empathy compared to students with a GPA between 3-
3.99 points, p-value =0.002. Moreover, the other pairwise 
comparisons between the other medical students with 
different GPA scores showed that these students might 
not differ significantly in their mean perceived empathy 
scores compared to pairwise.

The multivariate linear regression analysis is shown 
in Table 5. The medical student’s sex had correlated 
significantly with their total empathy score. Male students 
perceived significantly lower mean empathy scores 
compared to females, with beta coefficient= —1.835, 
p<0.001. Furthermore, the medical students who were 
ever married perceived significantly lower mean empathy 
than their never-married peers, with a beta coefficient = 
-3.546, p-value =0.001. Moreover, the analysis model 
showed that medical students with a GPA academic 
achievement score between 4.75-5 points had measured 
significantly higher than the other medical students whose 
GPA was <=4.74 in general, with a beta coefficient= 1.736, 
p-value= 0.003. Additionally, the results of the multivariate 
analysis showed that the medical students residing in the 
eastern, western, northern, and southern Saudi provinces 
had significantly lower mean empathy than those living 
in the central Saudi Arabian region, p<=0.004 each, 
respectively. Not unexpectedly, junior medical students 
(preparatory year + first-year level ) had a significantly 
lower empathy when compared to sophomore and senior 
medical students on average, with a beta coefficient = -
1.434, p-value = 0.038.
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Table 2: Descriptive analysis of medical students’ perceptions of the indicators of the Toronto empathy scale

Table 3: Descriptive analysis of the student’s overall perceived empathy score
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Table 4: Bivariate analysis of the perceived total empathy score
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Table 5: Multivariate Linear Regression Analysis of the Medical Student’s Perceived Mean Empathy (TEQ) 
score.

Dependent outcome variable = Total Toronto empathy scale score. Model R=0.31, Adjusted R-squared=0.10
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Discussion

This study aimed to measure the level of empathy 
among medical students and to determine the 
association between the level of empathy and different 
sociodemographic variables. The mean empathy score in 
Saudi medical students was 42.31. This is similar to the 
reported findings of Sadia Riaz et al. in Lahore-Pakistan 
(22). However, it is lower than the mean score of Turkish 
medical students at Akdeniz University (24) and in other 
studies from Malaysia, Serbia, and The Caribbean (25–
27). This variation in empathy scores could be explained 
by the cultural differences between countries and regions. 
Our study’s differences in empathy levels were consistent 
with other studies in that female medical students were 
more empathetic (21,22,24,28). In the current study, 
there was no significant correlation between the intended 
future medical specialty and the mean empathy score, 
this finding is in line with what S. Hasan et al. reported at 
Kuwait University (28); in contrast to studies from Malaysia 
and the US reported otherwise (10,25).

Furthermore, a significant correlation was found between 
academic achievement and the mean empathy score. 
Medical students with a GPA between 4.75-5 points had 
a higher empathy score than medical students with a 
GPA <=4.74. This is in contrast to the finding reported 
at Kuwait University (28). However, it is consistent with 
earlier research in the US (11). Furthermore, we found 
that Sophomore and senior medical students have higher 
empathy scores than junior medical students, with a peak 
in the mean empathy score during the fourth year. Studies 
in Kuwait, Pakistan, and the Caribbean reported similar 
findings [15,17,21]. However, studies in Turkey, Malaysia, 
and Serbia showed no significant correlation between the 
study year and the mean empathy score [18,19,20]. The 
peak of empathy scores during the sophomore years was 
explained in the literature by several factors, including 
implementing subjects such as ethics, professionalism, 
and doctor-patient communication. Another factor is the 

increased contact with patients, which requires students 
to develop critical social skills and be more empathetic 
towards patients to perform a physical examination and 
establish excellent history skills [15,17].

The association of differences between empathy scores 
in married and non-married students is controversial. The 
previous literature did not find a statistically significant 
correlation between the two [24,25]. However, our results 
show a statistically significant difference between the two, 
with non-married students scoring higher than married 
students. Additionally, senior medical students had a 
lower score than sophomores, which was hypothesized 
to be the result of exhaustion and burnout [15,17].  

Concluion

This study concludes that different demographics and 
academic characteristics, such as gender, marital status, 
region, and GPA, can affect empathy levels. Female 
scores were statistically significantly higher than males 
on the scale, and non-married students have a higher 
perceived empathy score compared to married students; 
study year also contributes to fluctuations in the score, as 
interns and fifth-year medical students scored the lowest, 
which could be linked  to exhaustion and burnout. Also 
region is a factor that affects the empathy score, with 
the central province being the highest scoring region 
and the northern province scored the lowest. Based on 
these results, the authors agree that further emphasis on 
empathy should be instilled in the curriculum of medical 
students. 

Limitations
One limitation of this study is the use of a self-reported 
scale; the extent to which scales measure empathy in 
clinical practice is controversial, as empathy is subjective 
towards cultural ideals and upbringing to the extent that 
a slight deviation of demographics can cause drastic 
changes. However, evidence supports the validity and 
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reliability of the Toronto Empathy questionnaire [26,27]. 
Another weakness is the low response rate from different 
provinces, such as the northern and southern provinces. A 
further weakness was the low response rate of preparatory 
and first-year students compared to seniors and the low 
response rate of medical interns.
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Abstract

Vascular dementia is the second commonest  
dementia occurring in the elderly above 65 years. 
The vascular changes within the brain are suggested 
to be the main etiologic factor for this type of demen-
tia. Clinically, vascular dementia closely resembles 
Alzheimer’s dementia. The present literature review 
focuses on the clinical features, diagnostic criteria, 
pathophysiology, risk factors and the management 
of vascular dementia. 

Keywords: Vascular Dementia, 
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Introduction

The incidence and prevalence of dementia amongst 
the older population have escalated immensely 
over the past decades around the globe. Dementia 
is a type of neurodegenerative disorder that leads 
to cognitive impairment. It is primarily caused by 
Alzheimer’s disease (AD) and vascular eccentricities 
in the brain, with a prevalence of 60% and 20% of 
all dementia cases, respectively (Kalaria et al., 
2008; Forette & Boller, 1991). Vascular Dementia 
(VD) is the cognitive disarray of the brain elucidated 
by vascular changes such as stroke and ischemia, 
thereby preventing the brain’s normal functioning. 
Along with cognitive impairment, VD is characterized 
by progressive memory deterioration and gradual 
decline in performing day-to-day activities. 

The clinical signs and symptoms of AD and VD are 
similar, with considerable overlap in pathophysiology 
and risk factors. However, a detailed clinical evaluation 
that reveals ischemic or haemorrhagic brain changes 
will enable the clinician to confirm the diagnosis. A 
study in 2007 employed various radiographic aids 
and brain MRI to investigate the cerebral changes in 
dementia and suggested that almost 80% of patients 
with AD showed vascular changes (O’Brien, 2007). 
After analyzing the theories relative to dementia, the 
Diagnostic and Statistical Manual (DSM-5) criteria 
changed vascular dementia to vascular neurocognitive 
disorder (Plassman et al., 2007; Blackman, 2016). This 
narrative review will focus on the diagnostic criteria, 
pathophysiology, epidemiology, risk factors, and a 
brief note on differential diagnosis and management. 
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History

The pathophysiology of VD has constantly been 
evolving over the past century. The narration of cognitive 
impairment due to vascular disorders within the brain 
was primarily documented in the early 1600s, and it was 
referred to as senile dementia until the 1960s. Initially, 
senile dementia was believed to be exclusively instigated 
by arterial sclerosis of the cerebral cortex. However, in 
1969 Tomlinson, Blessed, and Roth recognized AD as the 
primary aetiology of dementia that occurs at later stages 
of human life (Tomlinson, Blessed, & Roth, 1970). The 
DSM-4 suggested that vascular disease of multiple large 
infarcts in the cerebral cortex led to dementia (Spitzer, 
Williams, & Gibbon, 1990). Nevertheless, in due course, 
it was found that the factor mentioned above is just one 
among many causes of VD, with subcortical disease 
essentially accounting for most of the cases of dementia. 
This warranted a prerequisite for developing new criteria 
for VD and a criterion for a subgroup of subcortical 
VD that includes Binswanger’s disease (subcortical 
leukoencephalopathy).

Diagnostic Criteria

1. The original Hachinski Ischemic Scale (Hachinski 
et al., 1975):
In this scale, a 1- or 2-point value to every medical 
condition is assigned, and the aggregate of these points 
gives the final Ischemic Score (Table 1). 
2. The criteria proposed by the DSM-III, DSM-III-R, 
DSM-IV, and DSM-5 
Various sets of DSM criteria necessitate the impairment 
of memory and other cognitive functions to arrive at the 
diagnosis of VD. The cognitive deficits should be severe 
enough to trigger the impairment of basic and social 
functioning. Among these, the criteria proposed in DSM-5 
are currently used (Table 2) (Blackman, 2016).
3. Vascular Behavioural and Cognitive Disorders 
(VASCOG) (Sachdev et al., 2014)
While DSM-5 is a more sensitive diagnostic tool, VASCOG 
is another tool that is harmonious with DSM-5 and provides 
better clarity to arrive at a clinical diagnosis (Table 3).
4. The National Institute of Neurological Disorders and 
Stroke-Association Internationale pour la Recherche 
et l’Enseignement en Neurosciences (NINDS-AIREN) 
(Román et al., 1993)
Criteria for diagnosing VD must be consistent, effective, 
and easily applicable for clinical and research purposes. 
To satisfy these requisites, NINDS-AIREN summoned an 
International Workshop and proposed various criteria for 
diagnosing VD (Table 4).
5. The Vascular Impairment of Cognition Classification 
Consensus Study (VICCCS) diagnosis guidelines 
(Table 5) (Bir, Khan, Javalkar, Toledo, & Kelley, 2021)

Pathophysiology

As the age progresses, gradual changes and disruption 
of the cortical vascular structure predispose to the 
development of the disease process (Figure 1) (Bir, 

Khan, Javalkar, Toledo, & Kelley, 2021). This embraces 
(but is not limited to) the changes in brain size, arterial 
stiffness, atherosclerosis (chronic hypoperfusion), and 
disruption in the function of the blood-brain barrier by 
neuro-inflammatory molecules that are introduced by 
vascular risk factors. Moreover, incidence of intracerebral 
haemorrhages and blood vessel leakage due to the rupture 
of small arteries also contributes to the pathophysiology 
of VD.

Epidemiology, prevalence and incidence:

Worldwide assessments reveal that every 20 years, the 
incidence of dementia doubles, conferring a projection of 
115 million people to be affected with dementia by the end 
of 2050 (Prince, Guerchet, & Prina, 2013). VD is the second 
commonest type of dementia that appears typically after 
the age of 65 years. The prevalence increases steeply with 
an increase in age. It shows slightly greater predilection 
towards the male gender and African-American race. 
VD might be more prevalent than AD in Japan and other 
Asian countries (Ferri et al., 2005). Figure 2 depicts the 
prevalence and frequency of various types of dementia 
(Knapp et al., 2007)

The occurrence of cerebrovascular disorders such as 
micro and macro-infarcts, white matter (WM) lesions, 
micro-haemorrhages, lacunar infarcts, leukoaraiosis, 
superficial haemosiderosis, posterior intracerebral 
haemorrhages, and strategic   strokes tend to intensify 
the risk of acquiring dementia that is independent of AD-
associated pathology.

Risk factors

The risk factors for VD are broadly categorized as 
modifiable and non-modifiable factors.

i. Modifiable risk factors:
Systemic diseases like uncontrolled diabetes mellitus, 
hypertension, cardiovascular diseases such as 
arrhythmias, carotid artery stenosis, dyslipidemia, 
homocysteinemia; lifestyle factors such as obesity and 
metabolic syndrome, stress, smoking, and alcohol abuse 
are the modifiable risk factors for VD. Proper treatment 
and control measures will eliminate or reduce the disease 
severity and thereby decrease the risk of developing VD.
ii. Non-modifiable risk factors:
Old age increases the risk of developing the disease, 
with the risk doubling every 5.3 years once the individual 
has crossed 60 years (Blackman, 2016; Prince, 2013). 
Genetic factors such as the presence of notch 3 genes 
for CADASIL, HTA1 gene for CARASIL, GLA gene for 
Fabry, and apolipoprotein E4 allele (ApoE4) increase 
the probability of acquiring the disease (Khan, Kalaria, 
Corbett, & Ballard, 2016) Other non-modifiable risk factors 
include post-menopausal women, lower-socioeconomic 
status, and previous history of cerebrovascular diseases 
such as stroke. 
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Table 1 - Hachinski Ischemic Scale Score (IS-S)

Table 2 - DSM-5 for the diagnosis of VD
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Table 3: Criteria for VASCOG
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Table 4: NINDS-AIREN criteria for the diagnosis of VD
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Table 5 - The diagnostic criteria proposed by VICCCS

Table 6 - Subtypes of VCI
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Figure 1: Pathophysiology of Vascular Dementia

   

AD- Alzheimer’s disease;  
VD- vascular dementia; 
DLB- dementia with Lewy 
bodies;  
FTLD- frontotemporal lobar 
dementia
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Protective factors

Higher education and socioeconomic status, multilinguistic 
individual irrespective of the educational status, healthy 
lifestyle, non-smoker, and lower level of alcohol consumption 
have a protective effect as opposed to the development of 
VD. Statins are the drugs used to counteract dyslipidemia 
by the HMG-CoA reductase mechanism that reduces the 
triglycerides and low-density lipoprotein levels in the blood. 
A systematic review and meta-analysis suggested that the 
use of statins significantly reduces the risk of developing 
dementia in the later stages of life (Poly et al., 2020). 

Physical activity safeguards neuronal function as well 
as brain structural integrity. However, cognitive activity 
bolsters the performance of the neural circuits, thereby 
promoting the cognitive reserve. The two mechanisms 
(physical and cognitive activity), when conjoined, reduce 
the risk of acquiring dementia (Cheng, 2016). 

Oestrogen hormone therapy, though initially hypothesized 
to have protective roles against dementia, is now found 
to have no significant implication on reducing the risk of 
dementia. A study by Henderson VW in 2014 highlighted 
that the use of oestrogen hormone therapy commenced 
after the age of 65 years may increase the risk of dementia 
(Henderson, 2014). Likewise, a meta-analysis report in 
2005 hinted that the use of NSAIDs did not provide any 
substantial benefit in reducing the risk of dementia (De 
Craen, Gussekloo, Vrijsen, & Westendorp, 2005).

Subtypes of Vascular Dementia

Even though the contemporary criteria permitted the 
recent and novel studies on treatment perspective to be 
carried out, the validity of the term VD was questioned by 
many physicians. This prying was fundamental because 
the definitions of dementia were constructed on the 
concept of Alzheimer’s dementia but did not consider 
the other types of dementia. Though both types of 
dementias show cognitive impairment as the key feature; 
the concept of memory deterioration was not considered 
while naming VD. Though the term dementia is decidedly 
apposite for AD, memory loss is inconsistently associated 
with VD. Therefore, a more inclusive term, vascular 
cognitive impairment (VCI), was advocated and favoured 
by physicians and researchers (O’Brien et al., 2003; 
Hachinski, Iadecola, & Petersen, 2006). 

VCI identifies the diverse disposition of the influence 
of vascular pathology towards the pathophysiology of 
dementia, as well as classifies the disease into various 
subtypes (Table 6) (O’Brien & Thomas, 2015).

1. Multi-infarct (cortical): 
In this subtype, multiple cortical infarcts with cerebral 
amyloid angiopathy are noted in most of the cases. 
Nevertheless, not all infarcts in the diagnosed cases lead 
to functional cognitive impairment. Among the multiple 
cortical infarcts, the highest prevalence is seen in the 

anterior and posterior cerebral artery territory (bilateral 
presentation),  parietal-temporal and temporal-occipital 
association areas of the dominant hemisphere-including 
the angular gyrus,  the paramedian thalamic region, and 
inferior medial temporal lobe of the dominant hemisphere 
(Esiri, Wilcock, & Morris, 1997).

Moreover, the Watershed infarction of the dominant 
portion of the frontal and parietal lobe in the border zones 
between tissues that have primary blood supply from the 
anterior, middle and posterior cerebral arteries is also 
frequently recounted.

Cerebral amyloid angiopathy (CAA) is the accumulation 
of β-amyloid plaques within the small and medium-sized 
blood vessels that predominantly supply the cerebral 
cortex and the leptomeninges. It is usually diagnosed 
when numerous micro-haemorrhages are noticed in the 
brain during an MRI scan (Attems, Jellinger, Thal, & Van 
Nostrand, 2011). Though CAA is asymptomatic, it might 
cause cerebral infarction and haemorrhage. As a result 
of these changes, ischemia of the brain can occur that 
could lead to the development of dementia and other 
transient neurologic events. CAA is spotted to be one of 
the morphologic trademarks of AD. Additionally, it is also 
identified in the human adult brains without any signs of 
cognitive disorder.

2. Small vessel dementia (a subcortical ischemic form 
of VD): 
This subtype has an onset above the age of 60 years 
that shows gradual progression in the disease process. 
It is frequently linked with hypertension, history of stroke, 
large vessel diseases, and diseases of the heart valves. 
Autopsy examination shows destruction of the small blood 
vessels and nerve fibres of WM, extensive WM lesions, 
lacunes, infarcts, demyelination, and gliosis. The main 
clinical features suggestive of this subtype are decelerated 
processing speed, dysexecutive syndrome, reduction in 
motor signs, urinary disturbances, and affective disorders. 
Cognitive deficits or changes seen in this type are short-
term memory impairment, altered behaviour, and lack of 
attention, organization, and decision making (Yamamoto, 
Craggs, Baumann, Kalimo, & Kalaria, 2011) 

This subtype is further classified into Binswanger’s disease 
(i.e., diffuse WM lesions) and multiple lacunar infarcts. In 
contrary to the features of AD, there are extensive WM 
lesions, less severe hippocampal atrophy, and absence 
of Cerebral amyloid angiopathy, which demarcates this 
subtype of VD from that of AD. 

Deep WM vascular changes ensuing subcortical 
presentation is the widespread type/form. The condition 
commences rather prematurely in life and is liable to 
develop a chronic course. The symptoms comprise 
gait disturbances, Parkinsonism, bradyphrenia, 
abulia, emotional instability and depression, urinary 
incontinence, dysphagia, dysarthria, and akinetic mutism. 
Neuropsychological shortfalls are noted in the aspects of 
attention, information processing, and set-shifting.
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3. Haemorrhagic dementia:
Examination of the brain shows haemorrhagic changes 
and CAA. The effects depend on the location of the 
infarct, and various investigations reveal focal neurological 
findings (Ishikawa, Yanaka, Sugimoto, Ayuzawa, & Nose, 
2002).

4. Hereditary vascular dementia (CADASIL): 
It is an autosomal dominant type of micro-vasculopathy 
that is caused by NOTCH 3 mutations of chromosome 
19. The age of onset ranges between 20 and 40 years 
(Peters, Opherk, Danek, Ballard, Herzog, & Dichgans, 
2005). The patients usually present with symptoms like 
depression or migraine with aura. The brain of the affected 
person shows multiple lacunes and WM lesions (temporal 
WM) (Charlton, Morris, Nitkunan, & Markus, 2006; 
Buffon et al., 2006). Nearly 70-80% of the individuals 
develop mild progressive executive dysfunction much 
earlier that remains undetected till the fifth decade of 
life. 60% of the patients have dementia that is possibly 
diagnosed by the symptoms such as difficulty in walking, 
personality and mood changes, disturbances in gait 
and balance, urinary incontinence, and pseudobulbar 
palsy. Furthermore, recurrent transient ischemic attacks 
(TIAs), lacunar and subcortical WM ischemic strokes, 
and strokes in multiple vascular territories are often noted 
in this subtype. Depression, psychosis, seizures, and 
other focal neurologic deficits may also occur. In the later 
years, the patients may develop apathy that is sometimes 
misinterpreted as depression.

Parenchymal injury, lacunar infarcts, and WM 
hyperintensities in the frontal and the anterior temporal 
lobes are significant findings during neuroimaging. 

5. Mild Neurocognitive Disorder (MNCD) - AD with 
CVD: 
Here, there is combined vascular change and atrophy 
of the cerebral cortex, especially the medial temporal 
lobe. Both vascular pathology and formation of senile 
plaques and neurofibrillary tangle formation are noticed 
in this type. The cognitive impairment observed here has 
multifactorial aetiology. To locate the lesions and identify 
the aetiology, autopsy examination plays a key role, as the 
causes coexist. 

Vascular disease can coexist with AD and sometimes with 
Lewy bodies. More often than not, there is going to be mixed 
pathology. The possible combinations of the pathologies 
include plaques, tangles with vascular disease, and Lewy 
bodies. Therefore, it is mandatory to diagnose precisely 
so that management of the disease is focused on the type 
of dementia and the specific aetiology. 

Differentiating VD from AD:

VD shows the stepwise progression of the disease with 
less prominent cognitive symptoms. The neurological 
signs recurrently noted during examination are aphasia 
or speech difficulties. Frontal symptoms such as apathy, 
irrational behaviour, verbal fluency problems, and 

perseveration are apparent if the frontal lobe is involved. 
Moreover, disturbance in the memory registration phase 
and impairment in episodic memory, as seen in AD, is 
absent in VD (Henderson, 2014; De Craen, Gussekloo, 
Vrijsen, & Westendorp, 2005).

Assessment

One can arrive at a diagnosis as VD after taking a thorough 
history and performing complete psychiatric & neurologic 
examination, which includes cognitive testing and brain 
imaging.

i. History:
Dementia is a clinical diagnosis that ultimately depends 
upon the clinician’s judgement and mandates thorough 
history taking to identify if the intellectual deterioration has 
occurred. Clinicians must evaluate the patient’s present 
condition for any debilitating diseases and relevant 
medication, habits such as smoking, alcohol and sedative 
use, ADLs and IADLs such as the ability to drive and live 
and function independently on a daily basis. 

ii. Neurologic examination:
It is the most frequently employed as it aids in recognizing 
the gross focal lesions such as cortical infarcts, and WM 
damage relating to small vessel disease in the brain 
(Hachinski, Iadecola, & Petersen, 2006). Estimation of the 
level of cognitive impairment is a vital part of dementia 
assessment and is thought to be a feeble connection for 
the diagnosis of dementia. Neurologic assessment of 
cognitive and behavioural changes of VCI patients is the 
same as the assessment of any other patient with alleged 
cognitive impairment. However, in VCI, the cognitive 
deficits might encompass any cognitive domain. 

The common manifestations of VCI that are revealed 
during examination are dysexecutive disorder, dysphrenia, 
impairments in the capability to perform various tasks, and 
processing and retaining memory (Hachinski, Iadecola, & 
Petersen, 2006). 

iii. Brain imaging:
Brain imaging is an indispensable component for the 
assessment of patients with impaired cognitive functions 
and in cases of suspected brain injury due to vascular 
damage.

MRI is the favoured imaging tool that is exercised to obtain 
evidence for the signs, location, and extent of any vascular 
pathology. It is better at spotting lacunar infarcts and micro-
haemorrhages. Furthermore, it is helpful in clarifying the 
diagnosis when confusion exists in identifying the various 
types of dementias. VICCCS recommends MRI as the 
gold standard for clinical diagnosis (Bir, Khan, Javalkar, 
Toledo, & Kelley, 2021) 

The clinical implication of WM changes has not been 
completely explicated. There is a significant association 
between the CVD risk factors and the incidence of WM 
changes. Age is considered to be the second strongest 
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risk factor, only next to hypertension (Schmidt et al., 1992; 
Breteler et al., 1994). Therefore, WM changes associated 
with age were referred to as “age-related white matter 
changes” (ARWMC).

A rating scale proposed by Wahlund LO et al. assessed 
the severity of white matter changes using ARWMC and 
compared the results of the images obtained using CT and 
MRI (Wahlund et al., 2001). The comparison between the 
two imaging modalities suggested that MRI was a better 
choice as it detected even the small WM changes. 

T2 weighted MRI can envisage various vascular 
pathologies, including ischaemic lesions, smaller lacunar 
infarcts, and periventricular leukoaraiosis. Furthermore, 
it can ascertain the micro-haemorrhages, which is a 
common finding in the course of CAA.

Additionally, molecular imaging plays a less vital role 
when compared to its role in detecting the other variants 
of dementia. However, FDG- PET might be useful in 
registering certain areas of hypometabolism that can be 
correlated with the lesions seen on structural imaging.

Clinical features

VD usually presents with a subtle onset of cognitive 
impairment that shows a gradual stepwise progression 
of the disease. Initially, memory impairment may show 
a plateau-like presentation. Complaints relevant to 
cognition include being responsive to cues and reminders, 
struggle in forming sentences and language processing, 
but the patient struggles to form sentences and process 
languages, experiences attention deficit in terms of 
difficulty with organization, and solving complex problems. 
Concentration issues such as decelerated thinking 
and easy distractibility are also frequently present. The 
vascular changes are proposed to be the contributors to 
clinical dementia. Changes in mood or behaviour are also 
noted, with nearly 25% of the affected individuals suffering 
from depression. Other symptoms include hallucinations, 
delusions, motor function deficits such as disturbances in 
gait, balance, tremors, and generalized weakness. 

A study evaluated the effect of depression on the incidence 
of AD and VD. The results of the evaluation insinuated 
that depression plays a chief role in developing dementia 
in later stages of life (Barnes, Yaffe, Byers, McCormick, 
Schaefer, & Whitmer, 2012). Particularly, depression that 
was developed during the latter half of life can have a major 
part in AD prodrome, whereas persistent depression can 
be clinically related to the increased risk of developing VD. 

Taylor WD et al. hinted that age-related CVD leads to a 
successive influence on mood, behaviour, and cognitive 
function. The authors also emphasized that “vascular 
depression” might be the ultimate result due to cognitive 
impairment, and it should be considered as the prime focus 
of treatment (Taylor, Schultz, Panaite, & Steffens, 2018). 

The vascular changes that occur in patients with VD are 
hypothesized to be the mechanism for the association 
between depression and dementia. VD and major 
depressive disorder (MDD) are each associated with 
an increased risk of developing each other. Besides, 
significant depressive symptoms can be more noticed  in 
VD than AD.

Diagnosis

The essential feature of VD that aids in clinical diagnosis 
is impairment in 2 or more cognitive domains. The striking 
characteristic difference is noted in the following aspects 
of brain function:
A. Impaired executive function
B. Visuo-constructional impairment 
C. Memory and language are relatively preserved
Another factor that clearly distinguishes VD from the 
other types of dementia is the CVD associated with other 
focal signs. These traits must be correlated with the 
findings of neuroimaging to arrive at the final diagnosis. 
At this juncture, we would also like to highlight the fact 
that a temporal relationship between abrupt or stepwise 
cognitive deterioration and cerebrovascular lesions exists, 
which assists the clinicians in the diagnosing and planning 
of the treatment.

Clinical Management

The treatment and clinical management of VD primarily 
aim at eliminating or reducing the severity of the 
etiologies, such as reduction of obesity, hypertension, 
hyperlipidaemia, and glucose intolerance. It should also 
focus on the promotion of dietary and routine exercise 
strategies right from the beginning of middle age.

Various medications such as cholinesterase, memantine, 
and cannabis have been tried to treat the disease. 
However, the effectiveness of cholinesterase inhibitors is 
still unclear, and it is not used in VD anymore. But during 
certain instances, they have been tried in cases of mixed 
forms of dementia.

A study evaluated the efficacy of memantine in patients 
diagnosed with VD. The results suggested that 20 mg/
dl of memantine proved effective in patients with mild to 
moderate vascular dementia. It also amended the cognitive 
function steadily through diverse cognitive scales. The 
patients did not report any signs of deterioration in overall 
functioning and behaviour. Moreover, the drug did not 
cause any adverse reactions (Orgogozo, Rigaud, Stöffler, 
Möbius, & Forette, 2002).   Nonetheless, Cannabis 
extracts (cannabidiol (CBD) and tetrahydrocannabinol 
(THC)) do not have any clear evidence to support their 
use for the management of VD (Peprah & McCormack, 
2019). Further long-term studies are required to practice 
the use of this drug for treating VD.  
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Depression and anxiety may be effectively treated by 
antidepressants such as selective serotonin reuptake 
inhibitor (SSRI) and serotonin and norepinephrine 
reuptake inhibitor (SNRI) (Whittington, Kendall, Fonagy, 
Cottrell, Cotgrove, & Boddington, 2004). Finally, the 
importance of sleep hygiene and sleep apnea must not 
be overlooked during the treatment planning phase and 
should be re-evaluated if the patient is non-responsive to 
treatments.

Future trends in research on VD:

Neuroimaging techniques have been used to identify 
potential biomarkers of cerebral hemodynamics in people 
with mild to moderate dementia. Currently, there are 
several treatments that target vascular risk. However, 
future research must focus on eliminating the etiologies 
of dementia rather than treating the disease once it 
manifests. A study revealed that PEA-OXA, which is a 
compound known to reduce inflammation and oxidative 
stress, can be used as a therapy for patients with VD 
(Impellizzeri et al., 2019). Anti-diabetic drugs like metformin 
that target the GLP-1 receptor could also be used to treat 
this condition. Moreover, statins and fibrates are known 
to have anti-inflammatory and antioxidant effects, and 
they could benefit patients with VD (Sinha, Sun, Kamari, 
& Bettermann, 2020). 

Future treatment perspectives should focus on gene 
therapy and stem cell therapy. ApoE4 is the gene that is 
known to cause this disease in the elderly. Individuals with 
two or more copies of the ApoE4 allele are prone to having 
a higher risk of developing dementia. However, the risk of 
this condition is decreased in individuals with one or fewer 
alleles, especially the ApoE2 (Biffi et al., 2010).

Certain researchers experimented by delivering virus-
mediated ApoE gene into mouse model brains. The 
studies have shown that this therapy has exhibited positive 
outcomes. Additionally, contemporary developments in 
stem-cell therapies predominantly focus on regeneration 
of the neural cell types instead of aiming to replace the 
injured cells. Frequently applied stem cells are embryonic 
stem cells (ESCs), mesenchymal stem cells (MSCs), brain-
derived neural stem cells (NSCs), and induced pluripotent 
stem cells (iPSCs). One of these cell types can be 
transplanted into the human brain to enable regeneration of 
the lost neurons (Park et al., 2013). Research on stem cell 
therapy has shown promising results in terms of reversal 
of spatial memory and learning deficits in animal models. 
However, human clinical trials are yet to show improved 
clinical outcomes in mild to moderate cases of dementia. 
Another preventive approach is by advising vaccines for 
individuals prone to develop the condition. Vaccination 
with ACI-35 rouses the host immune response that in turn 
clears the abnormal Tau protein (Panza et al., 2016). 

Conclusion

Vascular changes of the brain can present themselves 
in several forms, but it is frequently linked to stroke. 
These vascular changes lead to impairment of cognitive 
function and eventually result in dementia. However, 
pure VD seems to be a rare occurrence as it can occur 
along with other forms of dementia such as AD. There 
is compelling evidence suggesting that the vascular 
changes will deteriorate the cognitive function resulting in 
neurodegenerative changes. Considering the etiologies of 
various types of dementia, VD seems to be the only type 
of dementia that can be prevented if timely diagnosis and 
intervention are made.
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Abstract

Introduction: Multiple sclerosis is an inflammatory 
disease that attacks the central nervous system 
CNS (brain and spinal cord). Specifically, it attacks 
the myeline sheath of the neuron cells (1-3). Up to 
now there is no known pathophysiological cause 
of the MS disease but it is believed to be autoim-
mune. Autoimmune means the immunity system 
attacks normal tissues without obvious cause. It 
results in progressive neurological deficits leading 
to accumulating disabilities. The wide distribution 
of plaques (name of MS lesion) produces a variety 
of clinical symptoms.
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Clinical features

Visual disturbance, loss of sensation, muscle weakness, 
uncontrolled bladder and bowel motion, incoordination 
and cognitive impairment are some of the clinical features 
of MS (1,4).

Causes

The aetiology of MS could be genetic or/and environmental. 
The genetic aspect of the disease is manifested through 
gender; MS is seen in women more than men by the ratio 
of 2:1. However, the presence of environmental cause 
is seen through the deficiency of vitamin D, smoking 
and obesity during childhood. Surprisingly Vitamin D 
deficiency has been found in a  large number of MS 
disease patients. The main source of vitamin D is the 
sun’s rays. Therefore, MS is dominantly seen in areas 
where exposure to the sun rays is short. On the other 
hand, Multiple sclerosis attacks young people. Usually, it 
is found between the age of 20 years  to the 40s (5,6). In 
fact, it is considered as the most non-traumatic disabling 
disease among young people (1,7).
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Types
    
Clinically, multiple sclerosis is divided to four types according 
to the course of symptoms of the disease; relapse remitting 
multiple sclerosis (RRMS), secondary progressive multiple 
sclerosis (SPMS), Primary progressive multiple sclerosis 
(PPMS) and progressive relapsing multiple sclerosis 
(PRMS). These types are defined according to disease 
appearance, disappearance and reappearance (relapse) 
or speed of worsening (1,8,9).

Multiple sclerosis is clinically diagnosed however, 
confirmation of the diagnosis or exclusion of conditions 
that mimic MS requires participation of paraclinical tools 
such as magnetic Resonance imaging MRI. MRI is known 
for its sensitivity in diagnosing MS disease. MRI provides 
several techniques to diagnose MS including but not 
limited to conventional MR imaging, including Diffusion 
weighted imaging (DWI), Diffusion tensor imaging DTI, 
3D or volume imaging and magnetization transfer imaging 
MTC. Therefore, MRI is considered to be the best radiology 
modality in demonstrating neural tissues injury, lesion 
activity and disease progression. In this literature review 
we will explore the MRI techniques used to diagnose and 
demonstrate multiple sclerosis including physics and 
applications of those techniques (10,11

The Role of MRI in Multiple Sclerosis

First of all, magnet strength plays a role in Multiple sclerosis 
imaging. It has been agreed by radiologists that 3 tesla 
MRI is more sensitive than 1.5 tesla in demonstrating 
MS plaques. The high signal to noise ratio SNR, could 
be utilized to decrease scan time and/or increase the 
resolution for more detailed image (12,13).

Diagnosis

Diagnosis of multiple sclerosis is not an easy task for the 
neurologists. It requires experts who can recognize the 
central nervous system lesions as MS plaques according 
to dissemination of lesions in space and time as well as 
excluding other possibilities which have similar symptoms. 
There are two pathways to diagnose MS; clinical and 
paraclinical. There are six clinical criteria set to increase 
certainty of diagnosis; 1) onset age ranges between 10-
50 years 2) objective neurological symptoms 3) symptoms 
are related to CNS white matter deficits 4) dissemination 
in space 5) dissemination in time and 6) no better 
explanation for the symptoms by competent neurologists. 
Therefore, according to how many points scored from 
the criteria list, the disease can be classified as definite, 
probably or possible MS. Value of paraclinical tests is not 
significant for definite diagnosis as it is for the probable 
and possible evaluation. In case of definite MS diagnosis, 
value of paraclinical is to increase the confidence while for 
probable and possible diagnosis, paraclinical will lead to 
either positive or negative result. There are two paraclinical 
tests for diagnosing multiple sclerosis; magnetic resonance 
imaging (MRI) and laboratory test. MRI is the most 

sensitive non-invasive investigation. However, laboratory 
test of cerebrospinal fluid CSF is highly sensitive but rarely 
done due to being invasive and in fact, other diagnosing 
tools can lead to true positive or true negative diagnosis. 
On the other hand, neurologists may encounter difficulties 
in diagnosing multiple sclerosis for patients presenting 
with mono symptoms or mono plaque. Optic neuritis, for 
example, could be focal lesion related to pathology in optic 
nerve or it could be dissemination in space by MS plaque. 
Performing MRI scan within 3 months may obscure new 
tiny plaques disseminated in space. Six months are 
required to document new MS plaque in space by MRI 
(1,14,15).

As aforementioned, MS is diagnosed clinically but other 
related information can be provided by other tools such as 
Magnetic Resonance Imaging (MRI). When a neurologist 
suspects the disease as multiple sclerosis, MRI role comes 
as the next step.

There is no standardized protocol for MR imaging of multiple 
sclerosis although neurologists and radiologists frequently 
meet in conventions and discuss this issue. However, all 
protocols may contain the following sequences ;
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Figure 1:
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Alteration in protocols between MRI centres is expected. 
These sequences will be explained to clarify the role of 
these sequences in evaluating MS plaques, how to apply 
them and a brief physics overview behind these sequences 
as well as some technical points (16).

-Techniques and applications, physics
-T2 Flair
 
T2 FLAIR (FLuid Attenuated Inversion Recovery) in sagittal 
plane is usually the first sequence to be run when MRI 
is performed for MS patient either diagnosing or follow 
up. The purpose of applying T2 FLAIR is to increase the 
conspicuousness of MS plaques. How? The majority of 
lesions including MS plaques within the brain and spinal 
cord contain oedema or fluid which appears bright on T2 
weighted images. Presence of cerebrospinal fluid CSF 
around brain and spinal cord decreases the conspicuity of 
MS plaques. Therefore, FLAIR technique is added to the T2 
weighted sequence to suppress the CSF. By suppressing 
the bright background of the anatomy (CSF), MS plaques 
appear more prominent on the image and become more 
feasible for radiological evaluation (17- 19). On the other 
hand, applying T2 FLAIR in sagittal view would better 
show if corpus callosum is attacked by the disease or not. 
Also, sagittal plane demonstrates the orientation of MS 
plaques to ventricles. MS plaques are generally known as 
white matter disease which surrounds the ventricles and 
corpus callosum in the brain. Orientation of MS plaques is 
perpendicular to ventricles and the best plane to show this 
feature is sagittal plane (16,12,20).

The T2 FLAIR sagittal should be 3D imaging with isotropic 
voxel and less than 1.2 mm size. The small isotropic voxel 
enables reformation of the data to transverse and coronal 
planes as well as detecting any small plaque (12,21).
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IR technique
The suppression of CSF can be achieved by inversion recovery IR technique which is added to the imaging sequence 
either fast spin echo FSE (as in Figure 2 A and B) or Gradient technique GRE (17,22).

Figure 2A: Fast spin echo technique consists of the 90-excitation pulse followed by multiple 180 refocusing 
pulses.

Figure2B: the T2 FLAIR sequence contains two more components than the regular T2 sequence;
1) 180 inversion pulse and 2) time interval between 180 inversion pulse and the 90-excitation pulse.
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In fact, all inversion techniques begin with 180 inversion 
pulse but the difference is usually in time of inversion TI. 
The time between 180 inversion pulse and 90 excitation 
is called time of inversion TI and it could be set to target 
certain tissue. To suppress CSF, the TI should be on the 
range of 1800-2500ms for 3T MRI system (17,23). T2 
FLAIR is applied again but in axial plane because it is more 
sensitive to plaques on the juxtacortical areas (12,24).

Generally, T2 weighted image is known for its value for 
pathology evaluation specially in the central nervous 
system CNS. The T2 weighted images in axial plane is 
performed for MS evaluation because it is more sensitive 
for infratentorial MS plaques than the T2 FLAIR (12,25). 
The T2 contrast is created by setting time of repetition TR 
and time of echo TE long (17).

T1 weighted
On the other hand, T1 weighted image is known with its 
anatomical value. However, it is used for pathological 
purposes when applying post gadolinium injection. 

Therefore, T1 weighted images must be applied pre 
contrast to create comparison with the post contrast 
ones. For MS, T1 imaging is recommended to be 3D 
for volume measurement which is usually needed for 
future comparison when atrophy needs to be evaluated 
(12,26,27). However, T1 2D is more sanative to 
demonstrate black holes (severe neural axons damage) 
than the 3D imaging. The majority of T1 2D used in routine 
MR imaging is carried out with TSE technique but in 3T 
MR system it is preferable to use T1 GRE which provides 
better contrast between brain tissues (17,28). In T1 post 
contrast, only active MS plaques get enhancement while 
non-active plaque does not (12).

DWI technique
Diffusion weighted imaging (DWI) is a functional sequence 
depicting motions of the water molecules between intra and 
extra cellular spaces. DWI is performed with echo planar 
imaging EPI technique which speed up the sequence 
(17,29). It is preferable to be less than 5 mm slice thickness 
and with b values 0 and 1000 for the brain scan. The DWI 
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is performed for any pathology within the CNS including 
MS plaques; active MS plaques appear hyperintense in 
DWI images while non-active appear isointense (16).

SWI technique
Susceptibility weighted imaging (SWI) is sensitive for 
haemorrhage and calcifications. It is a T2 GRE sequence 
and depends on long TE, short band width BW and 
being 3D imaging (17,30). The role of SWI in MS disease 
evaluation is to provide relationship between the lesion 
and central vein which is required to draw the picture for 
nature and progress of the plaque (12,30). Also, it shows 
the iron deposition around the plaques which give hint with 
progress of the disease (31,32).

DIR technique
Additionally, there is a new sequence recently introduced 
to the field of MR imaging called double inversion recovery 
(DIR) which is applied to improve evaluation of many 
imaging needs including multiple sclerosis. This sequence 
uses two inversion radiofrequency RF pulses to suppress 
CSF and white matter. By doing so, MS plaque within white 
matter would be further enhanced as well as differentiate 
between indetermined plaques at juxtacortical; either 
white or grey matter plaque (33).

DTI technique
Finally, Diffusion Tensor imaging (DTI) is a subdivision of 
diffusion weighted imaging DWI. However, DTI requires 
at least six directions to produce accurate images while 
DWI requires only three directions. The DTI is quite a long 
sequence but it provides quantification and direction of 
water diffusion on tissues under imaging. And because 
MS affects the magnitude and direction of water within 
white matter for example, DTI could depict these changes 
on different images. Microscopic changes could not be 
evaluated with conventional MR imaging like in T1 and T2 
images, but DTI fills this gap and provides better sensitivity 
and specificity for MS plaques diagnosis. Knowing the 
microscopic profile of MS plaques gives radiologists and 
neurologists a better management plan for the disease 
(34,35,36).

Contrast

Decision of Gadolinium injection for MS patients is different 
from one centre to another but the majority of radiologists 
are giving it. The five minutes delay after injecting 
gadolinium is necessary for evaluating MS plaques 
because the MS plaques get enhanced late. During this 
period sequences other than T1 can be run because their 
images will not be affected by the presence of gadolinium. 
Before giving contrast injection, renal function must be 
normal otherwise the radiologist has to alter the decision 
for gadolinium injection (16,37). It is preferable to use 
macrocyclic contrast agent due to its minor effect to induce 
nephrogenic systemic fibrosis NSF (12,38).

The post contrast T1 sequences can be improved with 
magnetization transfer contrast MTC technique. This 
technique works by transferring magnetization from 

macromolecule to free water which results in partial 
saturating of the background and increasead signal of 
water areas. This technique increases enhancement of 
small MS plaque which might not be seen without MTC 
(39,40).

Assessment of the treatment efficacy

Most clinical trials assessment treatment response use 
MRI results as a secondary measure of outcome and 
focus on changes in the number and size of hyperintense 
lesions on T2 and hypointense lesions on T1. A recent 
meta-analysis of several studies assessed the effect of 
treatment on injury exposure in treatment studies; that 
the effects of treatment on MRI lesions for short periods 
of time (6 to 9 months) may also predict the effects on 
relapses during longer periods of follow-up (12 to 24 
months)(41). Hyperintense lesions on T1 with contrast 
agent were associated with the number of relapses and the 
use of MRI, has been suggested as the primary endpoint 
for treatment studies. Magnetic resonance imaging has 
been used in several observational studies to identify 
patients at high risk of treatment failure as measured by 
clinical disease progression (42-49). In these studies, 
overall disease activity was lower in interferon-treated 
patients, but patients who suffer from T2 hyperintense 
lesions at 1 year follow-up had a much higher risk of 
poor interferon response disability(44). More specifically, 
three or more new hyperintense lesions on T2 or one new 
improved lesion within the first 2 years predicted worse 
disease progression and the 15 year follow-up confirmed 
these results (50). With the availability of more effective 
therapeutic options, emphasis has been placed on 
achieving multimetric disease stability or “no evidence of 
disease activity” (NEDA). The definition of NEDA is based 
on the lack of new activity in magnetic resonance imaging, 
as well as in the absence of relapse and disability, and was 
used to assess positive response to treatment in patients 
with RRMS after 2 years (51). The original criteria are now 
referred to as NEDA3, as the recently proposed extension 
to NEDA4, which includes brain atrophy and has been 
proposed as an improved metric for disease stability (52). 
It should be noted that NEDA is still under development 
and there are conflicting studies on the prognostic potential 
of NEDA3 for long-term stability of the disease (53,54). 
However, the availability of new treatment modalities offers 
a more aggressive “treatment to goal” approach and could 
provide an opportunity to achieve NEDA. The presence 
of new activity in the MRI is an important marker for the 
clinical setting, which can be interpreted as suboptimal. 
Treatment response and treatment changes should be 
considered on a case-by-case basis. There are no current 
guidelines as to when imaging should be done for better 
objective assessment and the following recommendations 
are based on the literature and protocols used at the 
MS center. Before starting DMT, an initial MRI (with and 
without gadolinium) of the entire CNS axis (brain, cervical 
and thoracic spine) should be performed. Follow-up scans, 
including imaging of the brain and possibly the spine, are 
recommended when patients have early active spine 
disease, 3-6 months after starting treatment to ensure an 
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early response. Then more MRIs should be done in 6-
12 months. Thereafter, if the disease is stable, an annual 
MRI is required to monitor disease activity and optimal 
response to contrast agent-free treatment each year, 
and an MRI of the cervical spine should be considered 
at least every two years (42,55-59). For patients with 
diseases of the spine, we recommend doing annual MRIs 
of the brain and cervical spine. If a patient exhibits new 
clinical symptoms, an MRI should be done to determine 
the level of disease activity and based on the imaging 
result, a change in DMT may be considered. Alternatively, 
if a patient is clinically stable and new lesions are seen 
on routine MRI, a more detailed follow-up examination 
with repeat images, usually taken after 3-6 months, is 
recommended to ensure disease stability. Routine MRI 
(or follow-up MRI), a change in DMT can be discussed 
with the patient. In both of the above cases, MRIs would 
be done after 6-12 months to ensure treatment response 
and then returned to annual exams. In RRMS patients 
receiving DMT with clinically and radiologically stable 
long-term rest, or in patients with long-term progressive 
MS, additional images should be adjusted to the individual 
circumstances. A new MRI may be indicated every 2 to 5 
years and more imaging is recommended, especially in 
younger patients with disease progression. New lesions 
may appear in patients with progressive MS and treatment 
adjustments may be considered.

Scan the patients where treatment of CIS is not done 
every 1 to 3 months for the first 6 months and when 
recommended stable repeat MRIs every 6 to 12 months 
unless new clinical symptoms appear. In general, these 
imaging recommendations allow for close follow-up to 
assess disease activity and response to treatment to 
achieve NEDA (60).

Detection of side effects

The role of MRI in drug monitoring in MS is becoming 
increasingly important as the new generation of 
immunomodulatory and immunosuppressive drugs 
become more widespread. In general, MRI has three 
main tasks in this context: detection of persistent 
disease activity, comorbidities (neoplastic diseases), 
and side effects (including opportunistic infections) 
(61,62). The crucial role of MRI for pharmacovigilance 
is shown in the case of natalizumab, a recombinant 
humanized monoclonal antibody against α4integrin (63). 
Leukencephalopathy (PML), is a life-threatening side 
effect. The imaging findings of Natalizuma-associated 
PML are heterogeneous and can therefore be difficult to 
interpret. However, experienced readers who are informed 
about the patient’s history can reliably detect Natalizuma- 
associated PML by MRI (64,65,66), even before appear 
earlier symptoms in the patients (67). Overt Symptoms 
Detection of progressive multifocal leukoencephalopathy 
lesions in this symptomatic or presymptomatic stage is 
associated with better survival and functional outcome 
(68). To date, there are no strict guidelines as to how and 
when to perform MRIs for safety monitoring in MS patients 
treated with natalizumab. Immunosuppressive drugs and 

the presence (and levels) of antibodies to the JC virus 
(JCV) have been linked to an increased risk of PML in 
these patients (69-72). Therefore, the frequency of the 
MRI examination should be adjusted to the individual risk 
of PMLv(73). There is substantial evidence that T2FLAIR 
(Liquid Attenuated Inversion Recovery) is the most 
sensitive sequence for detecting PML. Diffusion-weighted 
images are very sensitive in depicting acute demyelination 
and can also help distinguish acute PML lesions from the 
chronic and subacute demyelinating lesions of MS (73). 
Frequent MRI examination with T2FLAIR and diffusion-
weighted sequences in combination with conventional T2-
weighted images is
 
therefore recommended for the screening of patients at 
high risk of PML. Other opportunistic infections that lead 
to encephalitis may develop in MS patients (e.g., serious 
paradoxical reactions such as swelling demyelination or 
overwhelming inflammatory demyelination may occur 
during treatment with fingolimod). With the growing 
number of immunosuppressive and immunomodulatory 
treatments in MS, MRI- based safety monitoring is 
becoming more complex and valuable. An example of 
this complexity is when patients treated with natalizumab 
switch to other drugs such as fingolimod or alemtuzumab. 
There is increasing evidence that drug-related side 
effects can occur as soon as an MS treatment is stopped 
or even several months after the start of a new treatment 
(so-called “transmitted opportunistic infections”) (74- 76). 
Therefore, patients switching therapy should undergo 
rigorous pharmacovigilance, including frequent MRI 
scans, to detect resurgence in MS disease activity and 
side effects such as opportunistic infections (77).

Benefits

MRI provides a wide spectrum of information about the 
disease including but not limited to confirmation of the 
diagnosis, how severe the disease is and monitors the 
progression over time (1,78). Although MRI provides all 
of this diagnostic information, it is considered weak in 
prognostic aspect because the relapse of MS cannot be 
predicted (10,79).

Needs and recommendations for the future:
-Future research should identify new MRI markers for 
neuroinflammation and neuroprotection, particularly those 
related to gray matter pathology (deep gray matter and 
cortical structures), remyelination, and neuronal repair 
(77).

- These new markers may require next-generation 
MRI technology, including newer ones advanced pulse 
sequences, and improved hardware such as new 
coils, multi-streaming techniques, and ultra-high- field 
strengths(77).
- Greater efforts are required to implement and 
harmonize various advanced MRI techniques and to 
standardize MRI acquisition and interpretation in MS 
patients (77).
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- Systematic research is required to evaluate the 
added value of alternative pulse sequences compared to 
standard pulse sequences, MRI subtraction techniques, 
and MRI serial scans for disease monitoring and safety 
(including the most cost-effective monitoring frequency) 
(77).

Conclusion

Magnetic resonance imaging plays a significant role 
in detecting and monitoring multiple sclerosis. There 
are several techniques used to depict the disease and 
evaluate the progression. These images assist the 
neurologist to set the treatment plan according to the 
radiological findings. It is the role of MR technologists not 
to run only the conventional sequences but to know the 
new techniques too and apply them in the right way.
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Abstract

Background: Developmental Dysplasia of the Hip 
(DDH) is the most common musculoskeletal condi-
tion diagnosed in neonates. Different timings and 
approaches to screening for DDH are used in the 
orthopedic community. 

Objectives: To provide evidence that DDH can be 
screened using sonarograph at the age of 2 months 
to decrease the risk of misdiagnosed DDH and 
determine the most common method of treatment 
regarding the radiological screening the infants un-
derwent.

Methods: This is a retrospective observational study 
that targeted all infants at risk of DDH who were born 
between 01-01-2019 to 31-12-2020 at Abha Mater-
nity and Children Hospital (AMCH), Abha, Saudi 
Arabia. Included in the study were newborns who 
underwent radiological screening for hip with known 
risk factors for DDH. Demographic and clinical data 
were collected from the hospital electronic system. 
These data included subjects’ age and sex, docu-
mented ultrasonography screening, documented X-
ray diagnosis of DDH, and type of treatment.

Results: A total of 201 infants (101 female, 100 
male) aged from one day to six months (mean age 
51.46 days, standard deviation 19.21 days) were in-
cluded in the study. Ultrasonography screening re-
vealed 40 subjects (19.9%) with positive DDH find-
ings. X-rays done at age 4 to 6 months confirmed 
26 (12.9%) DDH cases.  Ultrasonography correctly 
detected 24 (11.9%) and excluded 159 (79.1) pa-
tients with DDH. However, two cases (1.0%) were 
not detected by ultrasonography and were later de-
tected by X-ray, and 16 cases (8.0%) were falsely 
detected as positive DDH. 

Twenty-five subjects (12.4%) were treated conserv-
atively, and one subject (0.5%) was treated surgi-
cally.  Twenty-four cases of DDH showed hip ab-
normalities on ultrasound, giving a sensitivity rate 
of 92%. On the other side, 159 subjects who did not 
have DDH were screened negative with ultrasound 
(specificity rate 91%).

Conclusions: The present study reveals that early 
US screening for DDH has high sensitivity and spe-
cificity and was associated with a lower rate of in-
vasive intervention. Further research is needed to 
confirm these findings and examine potential fac-
tors influencing the accuracy of US-based screen-
ing programs in Saudi Arabia.
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Introduction

Developmental dysplasia of the hip (DDH) represents 
a spectrum of hip joint disorders, ranging from hip 
dysplasia to irreducible hip dislocation, in which some can 
spontaneously resolve or deteriorate. There is no accepted 
gold standard in the diagnosis of early DDH [1].

Risk factors for DDH that may prompt targeted screening 
include breech presentation, female gender, first degree 
relative with DDH, metatarsus adducts, congenital 
torticollis, talipes, high birthweight and oligohydramnios, 
also there are racial differences in the incidence [2].

The potential spontaneous resolution and impreciseness of 
the diagnosis of DDH makes the assessment of screening 
in DDH difficult to evaluate accurately. Pathological DDH 
is more common in females (75%) and on the left side. The 
rate of unilateral irreducible hip dislocation in the UK is in 
the order of 0.5-1.00 per 1000 live births. The inheritance 
of DDH is considered polygenetic and multifactorial. 
In England and Wales, screening traditionally followed 
the recommendations of the Standing Medical Advisory 
Committee (SMAC), originally introduced in 1969 and 
updated in 1986. This was superseded by the 2008 policy 
of the NHS Newborn and Infant Physical Examination 
(NIPE) programmed, in which selective ‘at risk’ screening 
was added to the existing universal neonatal and general 
practitioner clinical hip screening guidelines. The NIPE 
programme recommends that a strong family history 
or breech presentation is an important risk factor in the 
development of DDH. Presently, those with ‘true’ risk 
factors of a strong family history of pathological DDH or 
those born by breech presentation should be screened 
sonographically [1].

Different timing and approaches to screening for 
developmental dysplasia of the hip (DDH) are used in the 
orthopaedic community. Thus, ultrasonographic screening 
programs and reports based on clinical examinations 
produced differing incidence rates of DDH. Furthermore, 
different risk factors and a change of incidence of DDH in 
the last decades were discussed [3].

Developmental dysplasia of the hip (DDH) is one of the 
most frequent congenital abnormalities in newborns 
[4,5]. In the screening of infants for developmental 
dysplasia of the hip (DDH), clinical examination and 
hip ultrasonography are the two most frequently used 
methods. Because clinical evaluations can differ between 
examiners and because plain radiographs can give 
inaccurate measurements of the hip joint in the first three 
months, the use of hip ultrasonography has become 
widespread in the early diagnosis and treatment of DDH. 
Advantages of ultrasonography are that it is noninvasive, 
does not involve radiation and it is easy to use [6].  

One of the previous studies shows that the sonographic 
signs of developmental dysplasia of the hip were found in 
0.24 % of the newborns. A significant negative influence 
of the risk factors birth weight, family history of DDH, and 

female gender on the α-angle was found. Early or preterm 
delivery showed a protective potential for DDH [3].

In our study, we tried to provide evidence that DDH can 
be screened using sonarograph at the age of 2 months 
to decrease the risk of misdiagnosed DDH; and count the 
number of at risk infants who are undergoing ultrasound 
of the hip to determine the most frequent method of 
radiological screening that the infants underwent. 

Materials and Methods

Subjects:
This is a retrospective observational study that targeted 
all infants at risk of DDH who were born between January 
1, 2019 to December 31, 2020 at Abha Maternity and 
Children Hospital (AMCH), Abha, Saudi Arabia. During 
this period, a total of 7,573 babies were born in 2019 and 
6,931 newborns in 2020. The inclusion criteria applied to 
201(1.38%) of total newborns in the study period. 

Inclusion and exclusion criteria:
Included in the study were newborns who underwent 
radiological screening for hip with known risk factors for 
DDH, i.e., breech presentation, first degree relative with 
DDH, metatarsus adductus, congenital torticollis, talipes, 
high birth weight, and oligohydramnios. Newborns who 
did not meet one or more of these criteria were excluded 
from the study. 

Data collection and management: 
Demographic and clinical data were collected from the 
hospital electronic system. These data included subjects’ 
age and sex, documented ultrasonography screening, 
documented X-ray diagnosis of DDH, and type of 
treatment. Graf method ultrasound examination was 
conducted and reported for all subjects. It is the standard 
screening technique in the study age group (below 6 
months). The radiologists’ conclusion of whether a case 
is positive or negative for DDH was obtained. According 
to the radiology department protocol in the hospital, 
ultrasound positivity was noted if α angle was < 55°. X-
ray positivity was defined as an acetabular index of >25 
associated with Hilgenreiner line, large distance between 
the neck of the femur and acetabulum, and Perkin line. 
Positive cases on ultrasound were referred for confirmation 
by X-rays and fixed abduction brace for confirmed cases. 
Follow-up every 1.5 months was offered to all confirmed 
cases. In case of irreducible high dislocation of hip, closed 
reduction with arthrogram was done according to the 
hospital protocol. Data were entered using an Excel sheet 
and then analyzed using the Statistical Package for the 
Social Sciences (SPSS version 25). 

Statistical analysis:
Analyzed data included descriptive (frequency, percentage, 
mean, and standard deviation) and comparative statistics 
(χ2 test). The number of test-positive and test-negative 
newborns were calculated and used to calculate the 
accuracy, sensitivity, specificity, positive predictive value, 
and negative predictive value. P-value <0.01 was set to 
indicate statistical significance.
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Results

A total of 201 infants (101 female, 100 male) aged from one day to six months (mean age 51.46 days, standard 
deviation 19.21 days) were included in the study. Ultrasonography screening revealed 40 subjects (19.9%) with positive 
DDH findings. X-ray done at age 4 to 6 months confirmed 26 (12.9%) DDH cases. Descriptive statistics of the study 
variables are shown in Table 1. 

Table 1. Descriptive statistics of the study variables (n = 201)
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Ultrasonography correctly detected 24 (11.9%) and excluded 159 (79.1) patients with DDH. However, two cases (1.0%) were 
not detected by ultrasonography and later detected by X-ray, and 16 cases (8.0%) were falsely detected as positive DDH 
(Figure 1). 

Figure 1:  Outcome of screening for developmental dysplasia of the hip using ultrasonography and X-ray at age 4 to 
6 months
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Twenty-five subjects (12.4%) were treated conservatively, and one subject (0.5%) was treated surgically (Figure 2).  

Figure 2:  Method of treatment of true positive cases of developmental dysplasia of the hip.

Twenty-four cases of DDH showed hip abnormalities with ultrasound, giving a sensitivity rate of 92%. On the other side, 
159 subjects who did not have DDH were screened negative on ultrasound (specificity rate 91%). The positive predic-
tive value for hip ultrasonography was 60%, meaning that out of the 100 subjects who were screened positive on ultra-
sound, 60 of them would eventually receive a diagnosis of DDH. Furthermore, out of 100 subjects who were screened 
negative on ultrasound, 99 of them did not receive DDH diagnosis. The accuracy of ultrasonography to differentiate the 
patient and healthy cases correctly was 91% (Table 2).

Table 2. Test characteristics for clinical and ultrasound DDH screening
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The analysis showed a statistical difference in case treatment according to ultrasonography results (χ2=103.779, 
P<.001). Among subjects who tested positive for DDH on ultrasound, 60.0% were treated non-invasively, meaning that 
ultrasonography screening was more likely to detect DDH early and lead to earlier management (Table 3).

Table 3.  Sonographic results according to treatment type and rate

Discussion

This study evaluated the sonographic characteristics 
and the role of early ultrasound screening for DDH in a 
cohort of newborns from one maternity hospital in Saudi 
Arabia. DDH is a relatively common condition affecting 
10/1000 newborns and several screening methods exist 
to facilitate early detection of abnormal hips and timely 
clinical management. Although US is the most frequently 
used screening tool for neonates at risk of DDH, there 
is controversy regarding the optimal method for DDH 
screening. As discussed by other authors, the timing 
of screening programs is strikingly variable with some 
countries screening as early as the first week (e.g., Austria 
and Switzerland), two to three weeks (e.g., Netherlands), 
and other countries screening later at four to five weeks 
(e.g., Germany) [7]. The current study found that 60.0% 
of newborns who tested positive on US for DDH were 
referred early and treated noninvasively. Furthermore, 
98.8% of newborns with negative US for DDH received 
no treatment within a 2-year period. These findings are 
in line with previous research that confirmed the role of 
US screening in maximizing clinical outcomes of early 
nonoperative interventions, as early as the first days of life, 
and reducing the incidence of operative procedures [8–12].  

The analysis showed that US screening for DDH had 
a perfect sensitivity of 92% and all 25 positive cases 
were confirmed upon subsequent imaging and treated 
conservatively. These findings agree with what has been 
shown in previous studies. For example, Lussier et al. 
examined a large sample of 1,683 newborns in 2016 
and found that US had a sensitivity of 100% in newborns 
screened before the age of 28 days  [13]. Similarly, in our 
study screening before 28 days of age yielded a sensitivity 
of 100% (1/1), however, this finding was limited by the 
small sample size.

A total of 16 (8.0%) who screened positive on US failed to 
be screened positive by X-ray radiography at age 4 to 6 
months (specificity 91%). This figure falls in the range of 
US specificity across different screening ages as shown 
by a 15-year prospective longitudinal observational study, 
where the specificity of US screening for DDH was 99.8%, 
90.0%, 97.3% at 28 days, less than 28 days, and 28 days, 
respectively [14]. Despite early screening for DDH being 

a prerequisite for preventing invasive surgical correction 
of dislocated hips discovered at late stages, studies have 
shown that US screening in the first 6 weeks tends to be 
highly sensitive and may lead to overdiagnosis  [15]. The 
number of misdiagnosed cases of DDH doubled in cases 
screened within 4 weeks of life [16]. Hip immaturity is thought 
to affect the sensitivity and specificity of US screening 
before 4 weeks owing to interrater variability [16,17]. 
 
Clinicians are yet to reach a consensus on the timing 
of screening for DDH. Early screening has an excellent 
sensitivity but may increase the cost of frequent follow-
up visits, while late diagnosis risks rapid progression of 
the disease and is considered cost-effective. However, a 
good body of evidence suggests that early screening is 
preferable. After 8 to 12 weeks of age, dislocation of the 
femoral head results in anatomical changes that are likely 
to consolidate, making it difficult to reduce the femoral head 
within the acetabular cavity by non-surgical treatment  [12]. 
Furthermore, late treatment is associated with a high risk 
of adult osteoarthritis due to residual anatomical changes 
in the acetabulum [18].

In this study, surgery (open reduction, pelvic osteotomy, 
and shortening of the femur) was done in one case which 
was screened negative by US at age 2 months and 
treated late after 6 months. Despite the limitation of the 
small sample size, these data further support the current 
practice of early screening of newborns at high risk for 
DDH (breech, twins, family history). Moreover, even with 
programs that aim at early screening of at-risk newborns, 
recent research over the past 10 years shows that selective 
screening has not significantly reduced late diagnosis 
and subsequent surgical correction of complicated DDH 
[12]. Studies conducted in countries that have pioneered 
“universal” US screening programs, such as Austria, 
reported a significant reduction in late diagnosis of DDH 
and a 46% [19] to 52% [20] reduction in surgical correction. 
Parent adherence to a universal screening program after 
one month is expected [13].

Strengths and Limitations: 
The current study has several strengths as it is among 
the few studies in Saudi Arabia examining the role of US 
screening for DDH in infants at risk. The study included all 
newborns from 2019 to 2020. However, several limitations 
exist and may reduce the generalizability of our findings. 
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First, the relatively small sample size should be taken into 
consideration and conclusions should be made cautiously. 
Second, the statistical analysis consisted mainly of 
descriptive tests. Therefore, no inferences could be made 
from the current data. Third, the retrospective nature of 
the study, along with relying on electronic files for data 
collection, hampered the collection of demographic and 
clinical risk factors for DDH in this sample. Therefore, we 
could not model the statistical analysis into a regression 
analysis controlling for confounding factors. The study 
still has the potential to inspire local future research and 
a randomized controlled design is necessary to confirm 
our findings.

Conclusion

The present study reveals that early US screening for DDH 
has high sensitivity and specificity and was associated 
with a lower rate of invasive intervention. We believe that 
DDH screening program should be mandatory,  either 
with ultrasound at the age of 2 months or with X-ray at 
the age of 4 months, which is the most accurate method, 
and will diagnose DDH patients early with less cost. 
Further research is needed to confirm these findings and 
examine potential factors influencing the accuracy of Early 
Radiological-based screening programs in Saudi Arabia.
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