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This is the last issue this year that was 
a good year for the journal and we all 
feel sad for all the innocent people be-
ing killed in the conflict in the region 
and for the death of journalists and 
members of the healthcare teams and 
children , women and elderly.  Let us 
hope for a peaceful solution for the 
conflict in the near future and let us 
hope for a peaceful MENA region in 
the future.  

Alshehri,  et al., attempted to deter-
mine the prevalence and determinants 
of self-medication practices among at-
tendants of primary healthcare centers 
(PHCCs). A data collection sheet was 
constructed for data collection, which 
comprised participants’ personal fea-
tures and self-medication practices.  
About one-third of participants prac-
ticed self-medication during the last 
year, mostly 1-3 times (22.5%). The 
main motive toward self-medication 
was a previous positive personal ex-
perience with the medication (31.4%), 
while the main complaint was having 
minor ailments (41.5%). Analgesics 
were mainly sought (47.9%), with 
pharmacists being the main advice 
providers (50.2%). The condition of 
70.7% improved after self-medica-
tion. Self-medication was significantly 
more practiced by older participants 
(p=0.028), males (p=0.016), Sau-
dis (p=0.001), and both illiterate and 
university-educated participants than 
others (p=0.018). It was also sig-
nificantly influenced by participants’ 
occupation, being highest among 
retired participants (100%).  The au-
thors concluded that Self-medication 
is commonly practiced in Abha City, 
mainly due to having prior experience. 
It is mainly practiced when having a 
minor ailment. Analgesics are the 
most frequently purchased drugs for 
self-medication. Pharmacists are the 
main source of advice for self-medi-
cation. Determinants of more practice 
of self-medication include older age, 
male gender, Saudi nationality, and 
educational level.  

Dr Alghamdi looked at the Pleomor-
phic Adenoma Review of Surgical 
Management with a focus on his-
topathological aspects.  He stressed 
that Salivary gland tumors account for 
6% of all head and neck tumors. In 
about 80% of the cases, tumors arise 

in the Parotid gland. 80% of parotid 
gland tumors are benign. Pleomor-
phic adenoma is the most common 
Salivary gland tumor overall (50-70 
%) and accounts for about 80% of 
all benign tumors. Though benign in 
nature, Pleomorphic Adenoma can in 
rare cases give benign metastasis and 
they harbor malignancy transforma-
tion. The primary treatment is Surgi-
cal removal, but this can be extremely 
challenging in some cases because 
of unusual localization or extensive 
growth extremely challenging

Alkhaywani et al., did a cross sectional 
study to explore patients’ perspectives 
regarding the reasons why some less 
urgent, or non-urgent patients prefer 
to attend emergency departments 
(EDs) instead of using other more 
appropriate healthcare services. The 
study obtained and analyzed emer-
gency attendance data from King 
Khalid Hospital, Najran City. A study 
questionnaire was designed by the re-
searcher to interview 400 ED patients, 
who inappropriately attended the ED 
to identify the reasons for their inap-
propriate attendance to the ED. The 
interviews were conducted with the 
non-urgent and less urgent patients 
during their waiting times.  The age 
of 18.3% of patients were <30 years 
old, while 28.5% were 30-39 years 
old. More than half of the participants’ 
visits were non-urgent, while 43.25% 
were less-urgent, 55.3% of patients 
visited the ED before due to similar 
complaints, and 46% visited a primary 
health care center before their ED 
visits. The main reasons for visiting 
the ED instead of the primary health-
care center (PHCC) were to save 
time (49.3%) and to get an earlier 
appointment (48%). Patients’ triage 
levels differed significantly according 
to their age groups (p<0.001), na-
tionality (p=0.022), educational level 
(p=0.022), marital status (p=0.002), 
ED visits due to similar complaints 
(p<0.001), and previously visiting the 
PHCC for the current health problem 
(p=0.002). Triage levels also differed 
significantly according to some rea-
sons for choosing to go to the ED in-
stead of the PHCC, especially to get 
an earlier appointment (p=0.044), 
preferring the healthcare services pro-
vided by the ED (p=0.005), having a 
nearby ED (p=0.001), or being at the 
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hospital at that time (p=0.002). The au-
thors concluded that there is a clear 
relationship between inappropriate ED 
visits and certain associated factors, in-
dicating that prevention would be best 
targeted to certain categories, such as 
Saudi, younger, and educated patients. 
The main reasons for inappropriate ED 
visits are to save time and to avoid get-
ting a late appointment. 

Alshareef et al., did a systematic review 
looking at the Knowledge and attitude 
towards chronic musculoskeletal pain 
treated with osteopathy, a systematic re-
view. Chronic pain is a common clinical 
feature that accompanies osteopathy.  
Knowledge and attitudes of both pa-
tients and their treating clinicians would 
influence the patients’ outcomes and 
pain control. The following step was re-
viewing the appearing results to ensure 
that they were original research articles 
that examined the knowledge and at-
titudes about chronic musculoskeletal 
pain with osteopathy. All the eligible 
studies should mention the type of 
participants examined (either patients 
or clinicians). A total of 89 studies were 
obtained. After removing review articles 
and choosing original research studies 
solely, 11 studies appeared from the fil-
tration process. Eight research articles 
were eligible. All the included studies 
had a quantitative cross-sectional de-
sign. Only health care professionals were 
asked about osteopathy, where all the 
studies included osteopaths from dif-
ferent countries, except one study that 
included physiotherapists. Osteopaths 
knew about the benefits of osteopathy, 
particularly for lower back pain; however, 
their knowledge about biopsychosocial 
factors requires improvement. The au-
thors concluded that Knowledge about 
osteopathy benefits for controlling 
chronic musculoskeletal pain should 
be improved even among osteopaths. 
Awareness campaigns are also needed 
for patients in orthopedic and physi-
otherapy clinics about osteopathy. 

Helvaci, et al., looked at Atherosclerotic 
background of cirrhosis. They studied 
222 males and 212 females with similar 
mean ages (30.8 vs 30.3 years, p>0.05, 
respectively). Beside cirrhosis (8.1% vs 
1.8%, p<0.001), smoking (23.8% vs 6.1%, 
p<0.001), alcohol (4.9% vs 0.4%, p<0.001), 
transfused red blood cells (RBCs) in their 
lives (48.1 vs 28.5 units, p=0.000), dis-

seminated teeth losses (5.4% vs 1.4%, 
p<0.001), ileus (7.2% vs 1.4%, p<0.001), 
chronic obstructive pulmonary disease 
(COPD) (25.2% vs 7.0%, p<0.001), leg 
ulcers (19.8% vs 7.0%, p<0.001), dig-
ital clubbing (14.8% vs 6.6%, p<0.001), 
coronary heart disease (CHD) (18.0% 
vs 13.2%, p<0.05), chronic renal disease 
(CRD) (9.9% vs 6.1%, p<0.05), and stroke 
(12.1% vs 7.5%, p<0.05) were all higher, 
and autosplenectomy (50.4% vs 53.3%, 
p<0.05) and mean age of mortality were 
lower in males, significantly (30.2 vs 33.3 
years, p<0.05). the authors concluded 
that the hardened RBCs-induced cap-
illary endothelial damage initiates at 
birth, and terminates with multiorgan 
failures even at childhood. Parallel to cir-
rhosis, all of the atherosclerotic risk fac-
tors or consequences including smok-
ing, alcohol, disseminated teeth losses, 
ileus, COPD, leg ulcers, digital clubbing, 
CHD, CRD, and stroke were higher, and 
autosplenectomy and mean age of mor-
tality were lower in males which can not 
be explained by effects of smoking and 
alcohol alone at the relatively younger 
mean age. So autosplenectomy may be 
a good whereas male gender alone may 
be a bad prognostic factor, and cirrhosis 
may have an atherosclerotic background 
in the SCDs.

Al-Qahtani1; et al ., did a cross-sectional 
descriptive study was conducted among 
189 mothers in Aseer Region, using a 
self-administered online questionnaire 
to assess the knowledge, and practices 
of mothers on child weaning in the Asir 
region. Nearly two-thirds of the partici-
pants were aware of the terms: weaning, 
diet, or complementary food (65.1%). 
Most of the participants (87.3%) knew 
the nutritional requirements. There was 
a non-significant relationship between 
knowledge of mothers and their socio-
demographic characteristics (e.g., their 
level of education, and socioeconomic 
condition). More than two-thirds of the 
participants (71.4%) preferred breast-
feeding their children associated with 
semi-solid food during the 6– 9-month 
period. The majority of the participants 
(74.6%) initiated weaning with thin-con-
sistent food. There was a significant rela-
tionship between the reason for feeding 
before six months and mothers’ socioe-
conomic condition (P <0.05). the authors 
concluded that Mothers’ knowledge 
and practices were good. There are no 
significant relationships between moth-

ers’ knowledge level with weaning and 
sociodemographic characteristics. There 
was a significant relationship between 
the reason for feeding before six months 
and the socioeconomic condition.

Dr Bahjat, wrote an opinion piece that 
discussed  the current conflict in Gaza.  
While the bombing of Gaza and the re-
sulting loss of civilians continues, I urge 
the international community to stop 
the war now, protect civilians (includ-
ing health-care workers), lift the 16-year 
blockade on Gaza immediately, and al-
low international aid to enter Gaza to 
support the health-care system that has 
already collapsed.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023



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

ORIGINAL CONTRIBUTION

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023

Abstract
Aim of Study: To explore patients’ perspectives regard-
ing the reasons why some less urgent, or non-urgent 
patients prefer to attend emergency departments 
(EDs) instead of using other more appropriate health-
care services. 
Methods: This study followed a quantitative cross-sec-
tional design. The study obtained and analyzed emer-
gency attendance data from King Khalid Hospital, Na-
jran City. A study questionnaire was designed by the 
researcher to interview 400 ED patients, who inappro-
priately attended the ED, to identify the reasons for their 
inappropriate attendance to the ED. Data collection 
was performed during the period of two months (No-
vember-December, 2022) to explore the proportions of 
different attendances that were deemed inappropriate 
according to the hospital’s followed triage system. The 
interviews were conducted with the non-urgent and 
less urgent patients during their waiting times.
Results: The age of 18.3% of patients were <30 years 
old, while 28.5% were 30-39 years old. More than 
half of the participants’ visits were non-urgent, while 
43.25% were less-urgent, 55.3% of patients visited the 
ED before due to similar complaints, and 46% visited 
a primary health care center before their ED visits. The 
main reasons for visiting the ED instead of the primary 
healthcare center (PHCC) were to save time (49.3%) 

and to get an earlier appointment (48%). Patients’ 
triage levels differed significantly according to their age 
groups (p<0.001), nationality (p=0.022), educational 
level (p=0.022), marital status (p=0.002), ED visits due 
to similar complaints (p<0.001), and previously visit-
ing the PHCC for the current health problem (p=0.002). 
Triage levels also differed significantly according to 
some reasons for choosing to go to the ED instead 
of the PHCC, especially to get an earlier appointment 
(p=0.044), preferring the healthcare services provided 
by the ED (p=0.005), having a nearby ED (p=0.001), or 
being at the hospital at that time (p=0.002). 
Conclusions: There is a clear relationship between in-
appropriate ED visits and certain associated factors, 
indicating that prevention would be best targeted to cer-
tain categories, such as Saudi, younger, and educated 
patients. The main reasons for inappropriate ED visits 
are to save time and to avoid getting a late appointment.  
Recommendations: This study emphasized the impor-
tance of implementing proper health education and 
redirecting patients with inappropriate ED visits. Con-
ducting a detailed analysis of the shortages in the uti-
lization of primary healthcare resources is a pressing 
necessity. Further nationwide studies on patients’ per-
spective for non-urgent ED presentations are largely 
needed.
Key Words: Emergency Department, Triage, 
Quantitative Research, Najran City, Saudi Arabia.
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Introduction

Emergency departments (EDs) constitute an integral 
service for healthcare systems worldwide. They provide 
immediate point-of-access care for urgent medical 
conditions and injuries. However, overcrowding at EDs 
may result in increasingly stressed staff and ineffectively 
provided emergency services. This often leads to increased 
patient waiting times, treatment delays, impaired access, 
economic losses, and unethical consequences (1). 

Emergency Department crowding is an important patient 
safety concern and a global public health problem. Many 
countries report significant and unsustainable increases 
in emergency presentations. A growing number of studies 
have found that these increases cannot be explained by 
population growth alone (2).

The use of emergency departments by non-urgent patients 
has become an important public health problem. Several 
studies showed that more than half of emergency visits 
are not urgent. This undesirably affects the quality of the 
provided patient care and lowers the satisfaction of both 
the patients and the staff in the emergency department (3). 

Patients’ conditions become classified according to 
standard triage categories. The main purpose of triage is 
to distinguish non-urgent patients, increase the quality of 
care for actual urgent patients, and allow urgent cases to 
become immediately managed. On the other hand, non-
urgent patients become evaluated in fast-track units and 
are taken to the waiting room to be examined in their turn. 
In the EDs, emergency physicians have to work as if in 
polyclinics (4). 

In Saudi Arabia, ED services are increasingly needed. 
However, triage practice is not fully standardized, and in 
some MOH EDs, formal triage is not applied, while others 
have individually followed several Western systems of 
triage. These triage systems include the Australian Triage 
Scale, the Emergency Severity Index, and the Canadian 
Emergency Department Triage and Acuity Scale, which is 
widely implemented at tertiary centers (5). 

In Saudi Arabia, the lack of a standardized triage system 
in EDs constitutes many problems, from the confusion 
regarding who should be seen first to how resources 
should be distributed. Moreover, there is a growing 
demand for emergency services, mainly due to the 
steady population growth, and the inappropriate use of 
its services. Previous reports estimated that over half of 
the patients attending EDs in Saudi Arabia are patients 
with primary care or non-urgent problems. Therefore, 
the identification of the reasons why some patients 
unjustifiably attend emergency departments instead 
of using more appropriate other healthcare services 
is expected to improve patient safety and promote 
better and more efficient access to ED services (6).  

There is a gap in the current research, as most studies 
have concentrated on data from hospitals and postal 
questionnaires (3), rather than patients’ reasons for 
attendance. Moreover, the results of this study are 
expected to provide important information to health 
administrators on the magnitude of inappropriate use 
of emergency departments and how to address this 
administrative problem. 

This study aimed to explore patients’ perspectives 
regarding the reasons why some less urgent, or non-urgent 
patients prefer to attend emergency departments instead 
of using other more appropriate healthcare services. 

Methodology

This study followed an exploratory cross-sectional 
design. The research obtained and analyzed emergency 
attendance data from one large hospital in Najran City for 
a period of the last 3 years, identifying the proportions of 
different attendances that were deemed as appropriate 
(i.e., resuscitation, emergent, or urgent) or inappropriate 
(less urgent or non-urgent) according to the hospital’s 
followed triage system.

The researchers purposively selected the largest tertiary 
care hospital in Najran City (i.e., King Khalid Hospital), 
which receives the largest number of ED patients in 
Najran City.

Based on the review of relevant literature, the researcher 
designed a structured interview questionnaire for data 
collection (3; 7). It included patients’ sociodemographic 
characteristics and the ED visit characteristics.

The researcher conducted a pilot study on 20 ED patients 
to test the data collection tool. The time needed to fill the 
questionnaire and its wording was assessed to be about 5 
minutes. Based on the findings of the pilot study, the final 
version of the questionnaire was reached.

This study included adult patients (aged above 18 years) 
who inappropriately attended the ED (less, and non-urgent 
cases). Children (aged <18 years) and those with higher 
emergency levels (resuscitation, emergent, and urgent 
cases) were excluded.

Following a convenience sampling, the researcher 
consecutively interviewed 400 patients who inappropriately 
attended the ED and had been triaged as less urgent 
or non-urgent, during all three shifts (morning, evening, 
and night) to identify the reasons for their inappropriate 
attendance to the ED. The researchers visited the study 
hospital daily to conduct face-to-face interviews with ED 
patients using the study questionnaire. All interviews were 
conducted with the patients during their waiting times.

Quantitative data were collected from the hospital record 
system using existing coding. Collected data were coded 
and then entered and analyzed using the Statistical 
Package for Social Sciences (IBM, SPSS, version 25). 
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Descriptive statistics (frequency and percentage for 
qualitative variables in addition to mean and standard 
deviation for quantitative variables) were calculated. 
Cross-tabulation using X2-test was used to measure the 
association between variables. P-values less than 0.05 
were considered statistically significant.

Results

Table (1) shows that the age of 18.3% of patients were 
less than 30 years old, while 28.5% were 30-39 years old, 
33.3% were 40-49 years old and 20% were 50 years old 
or more.

Figure (1) shows that 56.75% of participants’ ED visits 
were non-urgent (Level V), while 43.25% were less-urgent 
visits (Level IV). 

Table (2) shows that 55.3% of patients visited the ED 
before due to similar complaints, while 46% visited a 
primary health care center before their visit to the ED.
Table (3) shows that the main reasons for visiting the ED 
instead of the PHCC were to save time (49.3%), to get an 
earlier appointment for healthcare (48%), prefer to receive 
healthcare services at the ED (15.8%), living near an 
emergency department (14.2%) and visiting the hospital 
for another reason at that time (12.3%).

Table (4) shows that patients’ triage levels differed 
significantly according to their age groups (p<0.001), 
with the highest non-urgent prevalence among younger 
patients aged less than 30 years. Saudi patients visited 
the ED for non-urgent reasons significantly more than non-
Saudi patients (p=0.022). Moreover, university-educated 
patients visited the ED for non-urgent reasons significantly 
more than less educated patients (p=0.022). In addition, 
single patients visited the ED for non-urgent reasons 
significantly more than married, divorced, or widowed 
patients (p=0.002). However, triage levels did not differ 
significantly according to patients’ gender or employment 
status.

Table (5) shows that patients’ triage levels differed 
significantly according to previously visiting the ED due 
to similar complaints (p<0.001), with non-urgent visits 
being higher among those who did not visit the ED before. 
Moreover, patients’ triage levels differed significantly 
according to previously visiting the PHCC for the current 
health problem (p=0.002), with non-urgent visits being 
higher among those who have not visited the PHCC 
before.

Table (6) shows that patients’ triage levels differed 
significantly according to some reasons for choosing to go 
to the ED instead of the PHCC, especially to get an earlier 
appointment (p=0.044), preferring the healthcare services 
provided by the ED (p=0.005), having a nearby ED 
(p=0.001), or being at the hospital at that time (p=0.002). 
However, triage levels did not differ significantly according 
to patients’ choice to save time.
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Table 1: Personal characteristics of participant patients

Table 2: Previous visits to emergency departments or PHC centers by participant patients

Table 3: Patients’ perspectives regarding the reasons for visiting the Emergency Department instead of the 
primary healthcare center

† More than one choice is possible
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Figure 1: Participant patients’ emergency levels
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Table 4: Patients’ triage levels according to their personal characteristics

Table 5: Patients’ triage levels according to their previous visits to emergency departments or primary healthcare 
centers
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Discussion

It has been shown that more than half of the requests 
for healthcare services at EDs were completely non-
urgent (8). This leads to unnecessary overcrowding at 
the ED, prolonged waiting times, decreased quality of 
received patient care, increased risk of medication errors, 
increased morbidity, excess deaths, and increased patient 
dissatisfaction (9). 

Emergency services at Saudi governmental hospitals are 
frequently over-utilized for non-emergency cases (10). 
Therefore, the present study aimed to explore patients’ 
perspectives regarding the reason why some less urgent, 
or non-urgent patients prefer to attend emergency 
departments instead of using other more appropriate 
healthcare services. 

This study included 400 patients who non-urgently visited 
the ED in King Khalid Hospital in Najran City. More than 
half of the patients (56.75%) were non-urgent (Level V), 
while 43.25% were less-urgent patients (Level IV). Such 
inappropriate ED visits can impede the ability of ED 
physicians to timely and safely treat emergency patients. 
Therefore, non-urgent patients may hinder access to 
urgent cases and have a negative impact on staff attitudes 
(11). 

There is wide variability in the magnitude of non-urgent 
visits to EDs, mainly due to the varying definitions 
and the subjective nature of measuring the ED visit 
appropriateness. Internationally, 24-40% of all ED visits 
are inappropriate (12).

Taype-Huamaní et al. (13) noted that the demands for 
attention in EDs have been rapidly progressive. However, 
the group that is growing the most is that of the less urgent 
patients (Level IV), i.e., those who make inappropriate use 
of the EDs. For several decades, healthcare providers in 
developed countries have claimed that up to 55% of the 
visits to EDs are for non-urgent complaints, which are 
more suitable for primary healthcare. 

The majority of our patients who visited the ED in King 
Khalid Hospital in Najran City were Saudi (83.5%), males 
(56.8%), married (67.5%), aged 30-49 years (61.8%), 
university-educated (68.8%), and employed (73.7%). 
Moreover, the comparison between non-urgent and 
less-urgent patients revealed that non-urgent patients 
were significantly more than less-urgent among younger 
patients (aged <30 years), significantly more among Saudi 
than non-Saudi patients, among university-educated than 
less-educated patients, and among single than married, 
divorced, or widowed patients. 

In Jeddah City, Alabbasi et al. (10) found that among ED 
patients visiting King Abdullah Medical Complex, 65% 
were less urgent, while 9.9% were non-urgent. Males 
constituted 62.5% of the ED patients and their mean age 
(±SD) was 31.7±16.0 years. In Riyadh City, Alnasser et 
al. (14) found that 56.4% of ED patients in King Abdullah 
Bin Abdul-Aziz University Hospital were classified as less-
urgent, and 5% were non-urgent. Most of the non-urgent 
patients were females. There was no significant sex 
difference between less-urgent and non-urgent patients, 
but less-urgent patients were significantly younger than 
non-urgent patients (interquartile ranges: 12-38 vs. 22-41 
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years, respectively, p<0.001); having more single patients 
(56.6% vs. 48.2%, respectively, p<0.001), and more Saudi 
patients (91.3% vs. 80.9%, respectively, p<0.001). 

In Sweden, Backman et al. (15) found that non-urgent 
ED patients were mainly females, aged 35-49 years, 
married, and mostly high-school or university-educated. 
Moreover, a study of ED use in the UK found that 78% 
of ED attendances were quite avoidable (16). Moreover, 
in the USA, several studies have shown that 30% to 50% 
of non-urgent conditions visit the ED (17). In Peru, Taype-
Huamaní et al. (13) reported that non-urgent ED patients 
were mainly females, those who live within families, and 
with high school or university qualifications.

Similar to our findings, McHale et al. (18) reported that 
males were more likely to attend inappropriately than 
females. However, females are more likely to visit ED 
inappropriately than males as reported by Carret et al. (12) 
and Oktay et al. (19). This variation may reflect differences 
in the definition of inappropriate ED presentation or 
differences in the structure and use of healthcare services 
among countries. 

Tsai et al. (20) found that the mean age of non-urgent ED 
patients in Taiwan was 37.4 years. Similarly, Gentile et al. 
(21) reported that the mean age of French non-urgent ED 
patients was 36.3 years. Likewise, in Turkey, Idil et al. (3) 
reported that the mean age of non-urgent patients was 
38.4 years. 

McHale et al. (18) noted that patients’ age has a strong 
relationship with their inappropriate ED presentation. 
Inappropriate presentations were high among the mid-
twenties, followed by a steady decrease as age increased 
thereafter. Therefore, findings suggest that interventions 
to prevent inappropriate presentations should be targeted 
toward those in their mid-twenties. This may be achieved 
through targeted education about the proper use of ED 
services, or by providing details of other local healthcare 
services that provide prompt medical advice on when to 
access primary care and out-of-hours services available. 
The peak in odds of inappropriate presentations seen in 
the late twenties could reflect their poor understanding 
regarding the proper use of ED services, lack of knowledge 
of other health services available, and poor access to 
primary care.

The present study revealed that more than half of the 
participants have visited the ED before due to similar 
complaints, while 46% visited a primary health care center 
before they visited the ED. Patients’ main perspectives 
regarding the reasons for visiting the ED instead of the 
PHCC were to save time, to get an earlier appointment 
for healthcare, prefer the ED to receive healthcare, live 
nearby to an ED emergency department, and be at the 
hospital for any other reason. Non-urgent visits were 
significantly higher among those who did not visit the 
ED before. Moreover, non-urgent visits were significantly 
higher among those who came directly to the ED without a 
previous visit to the PHCC. Moreover, patients’ triage levels 
differed significantly according to patients’ perspectives 

regarding visiting the ED or the PHCC, especially to obtain 
an earlier appointment, preferring the healthcare services 
provided by the ED, having a nearby ED, or being at the 
hospital at that time.

These findings be explained by that younger patients 
would presumably have less self-health knowledge and/
or have no prior experience of their current reason for 
attending, and therefore do not know if their condition was 
urgent or not.

Al-Nozha et al. (22) reported that half of the medical 
directors in Riyadh City, KSA, complained that ED 
overcrowding is a major problem due to inappropriate 
ED visits. The current healthcare system in Saudi Arabia 
has identified a considerable rise in the number of ED 
visits, leading to a considerable increase in lengths of 
waiting times for ED patients, which ultimately leads to ED 
overcrowding (5).

Morley et al. (2) warned that the negative consequences 
of ED crowding include poorer patient outcomes and the 
inability of staff to adhere to guideline-recommended 
treatment. Moreover, overcrowding may compromise 
patient care and is one of the most challenging problems 
facing EDs every day. 
Bezzina et al. (23) argued that an avoidable part of the 
increased overcrowding in EDs is induced by patients with 
non-urgent problems who refer themselves are unlikely 
to require admission and are more suitable for other 
services, at primary healthcare centers. Moreover, Khattab 
et al. (5) emphasized that, in modern healthcare systems, 
overcrowding and poor hospital flow are intolerable. 
Therefore, data-driven, evidence-based policies are needed.  

McHale et al. (18) noted that primary care services are 
frequently insufficient to manage the demand for health 
treatment and require modification to reduce the burden 
on ED. Uscher-Pines et al. (17) stressed that, ideally, need 
should be the major determinant of healthcare utilization; 
however, a non-urgent ED visit occurs when care is sought 
at an ED that could have been handled in a primary care 
setting.

For the management of inappropriate ED visits, the 
solutions should be directed at the introduction of whole-of-
system initiatives to meet timed patient disposition targets, 
as well as extended hours of primary care, with system-
wide solutions tailored to address identified patients’ 
perspectives (2). Developing and targeting interventions 
to reduce or manage levels of these inappropriate 
presentations should be a pressing necessity. As a first 
step, it is necessary to gain a good understanding of the 
perspectives of patients who are most likely to present 
inappropriately, and why such attendances are most likely 
to occur (18). 

Although there have been several attempts to reduce 
the occurrence of non-urgent visits (e.g., by providing a 
primary care service in EDs), inappropriate visits to EDs 
remain a burden on ED services (18). An effective method 
of addressing inappropriate ED presentation included 
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the provision of primary healthcare physicians either 
alongside emergency physicians in the ED itself or 
attached to the ED in general surgery practice. This has 
been intended to provide alternative options for what is 
considered inappropriate ED attendance (24).

It is to be noted that both the Saudi “National Transformation 
Program 2020” and the “Saudi Vision 2030” plans have 
identified problems with the current healthcare system, 
including the heavy burden faced by the EDs, and have 
proposed targets for improving access to and quality of 
healthcare in the KSA, especially primary and preventive 
care. These plans have identified problems with the 
current healthcare system, including the burden faced by 
EDs, and have proposed targets for improving access to 
and quality of healthcare in the KSA, particularly primary 
and preventative care (5).

Study Strengths and Limitations
This study contributes to evidence-based decisions 
to minimize inappropriate emergency attendance and 
reduce costs. The results of the present study are 
expected to help policymakers and administrators in the 
Saudi Ministry of Health to improve provided emergency 
healthcare services. Our study provides insight into the 
magnitude of the ED inappropriate attendance problem 
and its solution. Moreover, patient identified perspectives 
will provide healthcare administration with a clear 
identification of problems in the primary healthcare system 
that encourage patients to make inappropriate short-
cut ED visits. Moreover, to the researcher’s knowledge, 
this study is the first in Saudi Arabia to explore patient 
perspectives regarding their inappropriate visits to 
emergency departments. However, a few study limitations 
are to be considered. First, this study followed a cross-
sectional research design, which is good for hypothesis 
generation, rather than hypothesis testing (25). Moreover, 
data collection regarding patients’ perspectives was 
completely subjective. In addition, the study included a 
single site, i.e., King Khalid Hospital in Najran City.

In conclusion, there is a clear relationship between 
inappropriate ED visits and certain associated factors, e.g., 
patients’ age, nationality, and education indicating that 
prevention would be best targeted to certain categories, 
such as Saudi, younger, educated patients. Patients stated 
main reasons for their inappropriate ED visits are to save 
time and to avoid getting a late appointment. Therefore, it 
is important to implement proper health education and to 
redirect patients with inappropriate ED visits. Moreover, it 
is important to conduct a detailed analysis of the shortages 
in the utilization of primary healthcare resources which 
is a pressing necessity as well as to raise the public’s 
awareness regarding the negative consequences of 
inappropriate visits to emergency departments.
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Abstract

Objectives: To determine the prevalence and determi-
nants of self-medication practices among attendants 
of primary healthcare centers (PHCCs) in Abha City, 
Saudi Arabia.

Methods: The researchers interviewed 400 patients at-
tending Al-Numees PHCC. A data collection sheet was 
constructed for data collection, which comprised par-
ticipants’ personal features and self-medication prac-
tices.

Results: About one-third of participants practiced 
self-medication during the last year, mostly 1-3 times 
(22.5%). The main motive toward self-medication was 
a previous positive personal experience with the medi-
cation (31.4%), while the main complaint was having 
minor ailments (41.5%). Analgesics were mainly sought 
(47.9%), with pharmacists being the main advice pro-
viders (50.2%). The condition of 70.7% improved af-
ter self-medication. Self-medication was significantly 
more practiced by older participants (p=0.028), males 
(p=0.016), Saudis (p=0.001), and both illiterate and 
university-educated participants than others (p=0.018). 
It was also significantly influenced by participants’ oc-
cupation, being highest among retired participants 
(100%).  

Conclusions: Self-medication is commonly practiced in 
Abha City, mainly due to having prior experience. It is 
mainly practiced when having a minor ailment. Analge-
sics are the most frequently purchased drugs for self-
medication. Pharmacists are the main source of advice 
for self-medication. Determinants of more practice of 
self-medication include older age, male gender, Saudi 
nationality, and educational level.  

Key Words: Self-medication; prevalence; 
primary health care. 
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Introduction

Every day people throughout the world act on their own 
for their health; they practice self-care. Most people hold 
the view that medicines should be used in the event of 
any sickness or discomfort(1). Therefore, human beings 
have an inherent tendency to use medications for self-
medication(2). 

Alhomoud et al.(3) noted that self-medication denotes 
obtaining medicines without having a prescription, buying 
medicines based on a previous prescription, or sharing 
medicines with others. It also includes using leftover 
medicines for the treatment of self-diagnosed symptoms 
or diseases(4).

Self-medication mainly encourages an individual to look 
after minor ailments with simple and effective remedies 
(5). It is a part of the larger frame of self-care (6). It can 
be described as obtaining and consuming drugs without 
the advice of a physician either for diagnosis, or treatment 
(2). 

The World Health Organization (WHO) stressed the role 
of self-care through the “Health for All by the Year 2000” 
initiative, which was applied in several countries, including 
the Kingdom of Saudi Arabia (7). 

Medicines for self-medication are called non-prescription 
medicines or “over-the-counter” (OTC) medicines. They 
are more common in some developing countries, where 
pharmacies easily supply prescription medicines without 
having a prescription. However, these practices also exist 
in developed countries, where dispensing of medicines is 
strictly regulated (8). 

Optimal therapy with OTC medicines requires that 
consumers diagnose the underlying condition correctly 
and use the medicine in a manner that minimizes risk. This 
is possible only if consumers have some basic knowledge 
about the medicine, its appropriate use, adverse drug 
reactions, precautions, and contraindications. They 
should know when to seek further medical attention and 
when not to self-medicate (9).

Covington stated that of the 3.5 billion health problems 
treated in the USA annually, 57% were treated with a 
non-prescription drug (10). In the United Kingdom, about 
50% of health care services take place within the field 
of self-medication. Al-Freihi et al., in Saudi Arabia, drew 
attention to the potential for drug misuse due to the lack 
of adherence to this regulation governing the dispensing 
of drugs by community pharmacies (11). Therefore, there 
is a pressing need to provide adequate information to 
consumers so that they choose the right medicine for a 
particular illness to gain benefits from self-medication. 
 
This study aimed to determine the prevalence and motives 
for self-medication practices among PHC patients in Abha 
City, Saudi Arabia.

Methods

Following a cross-sectional design, this study was 
conducted during January-March, 2017 at “Al-Numees” 
PHCC, Abha City, in the southwestern region of Saudi 
Arabia. 

Following a consecutive sample, 400 attendants were 
interviewed. The inclusion criteria were being an attendant 
of Al-Numees PHCC, aged 18 years or more. The 
exclusion criteria were the inability to communicate (e.g., 
mental retardation, major speech or hearing problems).

Based on a thorough review of the literature, the 
researchers constructed a data collection sheet (in a 
simple Arabic Language). It comprised the following 
parts:
1- Personal characteristics: Age, gender, residence, 
nationality, occupation, marital status, and highest attained 
educational level.
2- Self-medication practice: Receiving a medication 
without being prescribed by a physician for a health 
problem within the last year, the reason for that, type 
of medication, the person who advised the medication, 
outcome, and source of medication information.

The validity of the study tool was assessed by three 
consultants of Family Medicine. Moreover, the researchers 
conducted a pilot study on 20 subjects to check the wording, 
clarity, and reliability of responses to the questions. The 
results of the pilot study helped in re-phrasing, adding, or 
omitting some questions. Collected data within the pilot 
study were excluded from the main study. 

Ethical approval permission was obtained in December 
2016 from the King Khalid College of Medicine Institutional 
Research Board (IRB). Prior to the interview, potential 
participants were briefed by the researcher as regards 
study objectives. They were assured that no harm is 
expected to occur if they decide to participate in this study 
and their participation is absolutely optional. They were 
also assured of the full anonymity and confidentiality of 
their responses. Their verbal consent to participate was 
obtained. 

The Statistical Package for Social Sciences (IBM-
SPSS version 25.0) was used for the statistical analysis 
of collected data. Descriptive statistics (e.g. number, 
percentage) and hypothesis testing (i.e., χ2) were 
applied. P-values <0.05 were considered as statistically 
significant.
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Results

Table (1) shows that the age group of most participants 
was 20-40 years (76%), 68% were females and 88.8% 
were Saudi. Participants’ highest attained educational 
level was mainly a university degree in 42.5%, secondary 
level in 35.5%, while 3% were illiterate. Around one-quarter  
of participants were governmentally employed (28.5%) 
or students (24.8%). About one-third (34.5%) were not 
working (unemployed or housewives). Most participants 
were married (72.8%).

Table (2) and Figure (1) show that almost one third of 
participants practiced self-medication during the last 
year (30.2%). Most of them practiced self-medication 1-
3 times (22.5%), mainly because of a previously positive 
personal experience with a medication (31.4%), for which 
the patient developed trust (17.4%) and having no time 
to waste by prolonged waiting times at clinics (17.4%), 
or due to difficult transportation (14%). Moreover, 10.7% 
of participants justified their practice by their lack of 
confidence towards their PHC physicians, or that service 
hours at the PHCC are not suitable (9.1%). Analgesics 
and anti-dyspepsia were the main drugs bought for self-
medication (47.9% and 32.2%, respectively), followed by 
antipyretics and nasal decongestants (16.5% and 15.7%, 
respectively).

Table (3) shows that the main complaints for self-
medication were having minor ailments (41.5%), followed 
by dyspepsia (27.5%), having a skin disease (10.5%), joint 
or muscle pain (7.9%), toothache (7.9%) or colic (4.8%). 
Most participants’ conditions (70.7%) improved after self-
medication. However, the condition deteriorated in 7%, 
while there was no change in 22.3%.

Table (4) shows that pharmacists constituted the main 
source of advice (50.2%). Physicians were the source for 
24% of participants, followed by family members (13.1%), 
friends (11.8%), or neighbours (0.9%).

Table (5) shows that self-medication was significantly more 
practiced by older participants (p=0.028), more by males 
than females (38.3% vs. 6.5%, respectively, p=0.016), 
and more by Saudi than non-Saudi (33% vs. 8.9%, 
respectively, p=0.001). It was significantly more practiced 
by both illiterate and university-educated participants 
than others (p=0.018). Self-medication practices were 
also significantly influenced by participants’ occupation, 
being highest among retired participants (100%). Self-
medication practices were not significantly associated 
with participants’ marital status.
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Table 1: Personal characteristics of study sample
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Table 2: Frequency and percentage of self-medication practices within the last year

Figure 1: Frequency and percentage of self-medication within the last year
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Table 3:  Main complaints of participants who practiced self-medication (1), and the outcome of self-medication 
(n=229)

(1) Participants were allowed to mention more than one complaint 
(2) Minor ailments include: diarrhea, cough, sore throat, mild fever, or headache 

Table 4: Main sources of advice for self-medication in each complaint (n=229)
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Table 5: Practice of self-medication according to personal characteristics of participants

† Statistically significant

Discussion

Our results indicated that self-medication is a common 
practice among attendants of PHCCs in Abha City. Almost 
one-third of participants practiced self-medication during 
the previous year. 
This is quite alarming, in view of the possible hazards 
associated with such practice. This finding confirms 
the previously published reports that self-medication is 
widespread among the Saudi general population (12). 
This finding is in agreement with those reported by several 
studies. In Riyadh City, Alghanim found that, over a period 
of two weeks before his survey, 35.4% of respondents 
used self-medication (13). 

However, studies conducted in different parts of the world 
varied in their estimation of the percentage of patients who 
practice self-medication, with prevalence rates ranging 
from 13% to 92% (14). In China, Bi et al.(15) reported 
that 32.5% of the population practice self-medication. 
In Pokhara Valley, Western Nepal, Shankar et al.(16) 

reported that 59% had taken some form of self-medication 
during the preceding six months. In Ethiopia, Solomon and 
Abebe reported that the prevalence of self-medication was 
27.6% (17). A rate of 85% was reported by Omolase et 
al.(18) among patients attending the General Outpatient 
Clinic in Nigeria. 
 
Alghanim explained this wide range in self-medication 
practices by the variable definitions of self-medication, 
employed methodologies, their cultures, and health care 
systems (13).

Our study indicated that the main motives for practicing 
self-medication were positive past experiences with the 
medication, for which the patient developed trust, to avoid 
long waiting times outside the doctor’s clinic, difficult 
transportation, lack of confidence towards PHC physicians 
(10.7%), or unsuitable PHCC service hours.

These findings are in accordance with those of Alghanim, 
who stated that four health-related variables (perceived 
health status, presence of chronic illness, perceived 

ORIGINAL CONTRIBUTION

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023



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

access to healthcare, and satisfaction with health care) 
have significant independent associations with the practice 
of self-medication (13).

Several studies have revealed that different factors 
may influence self-medication, including lack of patient 
satisfaction with the healthcare provider, and high cost 
of drugs (14). Yousef et al.(19) noted that the common 
reasons for self-medication in Amman, Jordan were the 
long waiting time to be seen by the doctors; avoiding the 
high cost of doctors’ visits; and having ailments that are 
too minor to be cared for by a doctor. 
 
Fuentes et al.(20) in Chile and Balbuena et al.(21) in 
Mexico reported that respondents who had difficulties in 
accessing healthcare facilities were more likely to practice 
self-medication. In Ethiopia, previous experience and the 
non-seriousness of the illness were the two major reasons 
for self-medication(22).

In Saudi Arabia, Alghanim stated that several reasons 
were stated by respondents for self-medication, which 
include: lack of time to attend health facilities, long waiting 
times to be seen by the doctor, and to save the cost of 
consultations (13). He stressed that these findings raise 
a number of questions related to the availability of, and 
accessibility relevant to the whole PHC system, i.e., the 
working hours of the PHC facilities, the waiting times, 
and patients’ perception regarding the quality of provided 
health services.  

Our study revealed that the main complaint for self-
medication practice was having minor ailments, followed 
by dyspepsia and skin disease. These findings are in 
agreement with those of Solomon and Abebe in Ethiopia; 
(17) and Jaquier et al. (23), in France, who reported that 
the commonest illnesses that led to self-medication were 
minor ailments (e.g., headache, mild fever, cough, and 
diarrhea).  
 
The present study indicated that analgesics were the main 
drug sought for self-medication (47.9%), followed by anti-
dyspepsia (32.2%), antipyretics (16.5%), antihistamines 
(9.9%), vitamins (8.3%), and antitussive/expectorant 
(7.4%).

In Ethiopia, Abay and Amelo reported that the most 
common drugs for self-care were paracetamol (46.3%), 
followed by antacids (12.2%), anti-helminths (10.9%), 
antibiotics (4.8%), and antimalarials (3.7%)(24). In Nepal, 
antimicrobials were commonly used for self-medication 
(16).

Our study showed that pharmacists constituted the main 
source for participants’ information and advice about self-
medications, followed by the physician. Similarly, Alghanim 
indicated that about 80% of respondents who reported 
using self-medication declared that the pharmacist was 
their major source of both provision of self-medication and 
information (13). 

This is not surprising, since, except for a very limited 
number of drugs, it is possible for any individual in Saudi 
Arabia to buy any drug products over-the-counter without 
the need to have a prescription. This is probably due 
to the lack of regulations enforcement regarding drug 
dispensing.  

These findings are consistent with those reported from 
other neighboring countries, such as Sudan, (25), and 
Palestine, (7) which confirmed that pharmacies in these 
countries play a major role in the wide prevalence of self-
medication among the population. In Jordan, Yousef et 
al.(19) added that patients’ choice of non-prescription 
medication was based on advice received from pharmacy 
staff, friends/relatives, or informal advice from other 
health professionals. Alternatively, patients used to select 
medications according to their previous experience with 
similar symptoms or diseases. 

Raynor et al.(26) stated that pharmacists might play a 
more active role in helping educate patients, especially 
since a large number of people do not pay attention to 
written information provided with medicines. The role of 
the pharmacists is mainly seen as that of a drug salesman 
rather than that of a healthcare provider. 

Therefore, patient education and awareness campaigns 
are necessary to promote the role of the pharmacist, 
particularly since pharmacists can play an active role 
in the provision of drug information. In view of the wide 
spectrum of drugs that are available over the counter, it is 
vital that pharmacists assume this role after appropriate 
training and with continuing professional development 
programs.

The poor contribution of physicians in the provision of 
health education on proper self-medication and self-care 
has been explained by Alghanim, who found that doctors 
were the least persuasive source of information about self-
medication since many people have the strong impression 
that doctors do not approve of self-medication (13). 

Our study revealed that 70.7% of participants’ condition 
improved after self-medication. However, the condition 
deteriorated in 7% while there was no change in 22.3%. 
This finding reveals two important points. The first is that 
self-medication is a type of self-care, if properly practiced 
improvement of the health condition can occur. The 
second is that those who practice self-medication should 
be fully aware of their medication condition and the action 
as well as the expected side effects of the medication they 
take. Hence, health education of the public is an important 
preliminary strategy to avoid the possible hazards of self-
medication. 

This study revealed that self-medication was significantly 
more practiced by older participants and significantly more 
by males than females. Self-medication was significantly 
more practiced by Saudi than non-Saudi patients. It was 
significantly more practiced by both illiterate and university-
educated participants than others. Self-medication 
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practices were also significantly influenced by participants’ 
occupations, being highest among retired participants.  

Differences in self-medication practices according 
to nationality may be explained by differences in 
socioeconomic levels. The fact that non-Saudis working 
in Saudi Arabia have lower incomes than Saudis explains 
the significantly lower practices of self-medication among 
non-Saudis.  

Wazaify et al. (27) stated that self-care choices vary 
according to gender, age, and socioeconomic status. In 
Ireland, females report buying OTC medicines more often 
than males, and younger more often than older adults do.

In Kuwait, Abahussain et al.(12) reported that self-
medication increased with age. This may be due to 
children becoming more aware of their health needs 
as they grow older.  Males also use more products for 
muscular pain, which may be explained by the fact that 
they tend to do more physical activities, which often result 
in sprains and injuries. Shankar et al. (24) added that the 
better socioeconomic status of men, their better earning 
power, and their higher educational level are probably 
among the reasons. Also in Khartoum, Sudan, Awad et al. 
(25) reported that the level of education of patients has an 
impact on the practice of self-medication.

In Jordan, Yousef et al. (19) reported that patients’ age 
was the only factor that influenced the extent of self-
medication, where patients younger than 16 years and 
those older than 60 years were less likely to self-treat. This 
may be because children and the elderly were perceived 
as more liable to the adversity of self-medication.  

In Germany, Du and Knopf found that the higher the 
socioeconomic status of the family, or the higher the 
educational level of participants, the more the practice 
of self-medication (28). However, in Japan, Aoyama et 
al.(29) found interesting age differences in practicing 
self-medication. Younger adults were less likely to see a 
doctor because of the high medical costs, while elderly 
adults were less likely to see a doctor due to the lack of 
transportation.  

Alghanim(13) stated that gender had a significant 
independent association with self-medication practices. 
Until recently, women in Saudi Arabia were not permitted 
to drive a car and many do not leave home without a male 
escort. Accordingly, they were less likely to seek medicine 
from sources, such as private pharmacies.  He added that 
satisfaction with the quality of provided healthcare services 
is an important determinant of health resource utilization. 
Patients who were dissatisfied with the quality of PHC 
services were more likely to practice self-medication. An 
individual’s decision to use a particular source of healthcare 
involves many factors related to sociodemographic 
characteristics, illness type, and severity, perceived health 
status, the range and accessibility of therapeutic options 
available, and their perceived efficacy (13).
 

Study limitations
Several limitations should be considered while probing the 
results of this study. Respondents were asked to report 
on their self-medication practices over a period of the 
past 12 months. So, the problems associated with recall 
bias should be taken into consideration. Moreover, the 
findings of this study were based on self-reported data and 
therefore are totally subjective. 

Conclusions

Based on findings of the present study it is concluded that 
self-medication is commonly practiced in Abha City. The 
main reason for practicing self-medication is having a prior 
personal experience with the medication. Self-medication 
is mainly practiced when complaining of a minor ailment, 
with analgesics being the most frequently bought drugs. 
Pharmacists are the main source of advice for self-
medication and information about medications. Some 
cases deteriorate after self-medication. The determinants 
of more practice of self-medication include older age, male 
gender, Saudi nationality, illiteracy or high literacy.

Therefore, it is recommended that physicians at primary 
health care facilities should provide health education on 
proper self-medication and self-care to attendants. The 
Ministry of Health should focus on ensuring that people 
have adequate and easy access to primary health care 
facilities. The working hours of the primary health care 
facilities should be organized to suit their clients. Waiting 
times at health care facilities should be minimized. The 
perception of patients toward provided quality of health 
services should be improved. Enforcement of regulations 
regarding drug handling and dispensing. To conduct more 
research about the prevalence, determinants, effectiveness 
and side-effects of self-medication in Saudi Arabia.
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Abstract
 

Background: Sickle cell diseases (SCDs) are inborn 
and catastrophic processes on vascular endothelium, 
particularly at the capillaries.

Methods: All patients were included.

Results: We studied 222 males and 212 females with 
similar mean ages (30.8 vs 30.3 years, p>0.05, re-
spectively). Beside cirrhosis (8.1% vs 1.8%, p<0.001), 
smoking (23.8% vs 6.1%, p<0.001), alcohol (4.9% vs 
0.4%, p<0.001), transfused red blood cells (RBCs) in 
their lives (48.1 vs 28.5 units, p=0.000), disseminated 
teeth losses (5.4% vs 1.4%, p<0.001), ileus (7.2% vs 
1.4%, p<0.001), chronic obstructive pulmonary dis-
ease (COPD) (25.2% vs 7.0%, p<0.001), leg ulcers 
(19.8% vs 7.0%, p<0.001), digital clubbing (14.8% 
vs 6.6%, p<0.001), coronary heart disease (CHD) 
(18.0% vs 13.2%, p<0.05), chronic renal disease 
(CRD) (9.9% vs 6.1%, p<0.05), and stroke (12.1% vs 
7.5%, p<0.05) were all higher, and autosplenectomy 
(50.4% vs 53.3%, p<0.05) and mean age of mortality 
were lower in males, significantly (30.2 vs 33.3 years, 
p<0.05).

Conclusion: The hardened RBCs-induced capillary 
endothelial damage initiates at birth, and terminates 
with multiorgan failures even at childhood. Parallel to 
cirrhosis, all of the atherosclerotic risk factors or con-
sequences including smoking, alcohol, disseminated 
teeth losses, ileus, COPD, leg ulcers, digital clubbing, 
CHD, CRD, and stroke were higher, and autosplenec-
tomy and mean age of mortality were lower in males 
which can not be explained by effects of smoking and 
alcohol alone at the relatively younger mean age. So 
autosplenectomy may be a good whereas male gen-
der alone may be a bad prognostic factor, and cirrho-
sis may have an atherosclerotic background in the 
SCDs.

Key words: Sickle cell diseases, hardened red blood 
cells, capillary endothelial damage, capillary endothe-
lial edema, sudden deaths, atherosclerosis, cirrhosis
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Introduction

Chronic endothelial damage may be the main underlying 
cause of aging and death by causing end-organ failures 
(1). Much higher blood pressures (BPs) of the afferent 
vasculature may be the chief accelerating factor by 
causing recurrent injuries on vascular endothelium. 
Probably, whole afferent vasculature including capillaries 
are mainly involved in the destructive process. Thus the 
term of venosclerosis is not as famous as atherosclerosis 
in the literature. Due to the chronic endothelial damage, 
inflammation, edema, and fibrosis, vascular walls thicken, 
their lumens narrow, and they lose their elastic natures 
which eventually reduce blood flow to the terminal organs, 
and increase systolic and decrease diastolic BPs further. 
Some of the well-known accelerating factors of the 
harmful process are physical inactivity, sedentary lifestyle, 
animal-rich diet, smoking, alcohol, overweight, chronic 
inflammations, prolonged infections, and cancers for the 
development of terminal consequences including obesity, 
hypertension (HT), diabetes mellitus (DM), cirrhosis, 
chronic obstructive pulmonary disease (COPD), coronary 
heart disease (CHD), chronic renal disease (CRD), stroke, 
peripheric artery disease (PAD), mesenteric ischemia, 
osteoporosis, dementia, early aging, and premature death 
(2, 3). Although early withdrawal of the accelerating factors 
can delay terminal consequences, after development of 
obesity, HT, DM, cirrhosis, COPD, CRD, CHD, stroke, PAD, 
mesenteric ischemia, osteoporosis, aging, and dementia-
like end-organ insufficiencies, the endothelial changes can 
not be reversed due to their fibrotic natures, completely. 
The accelerating factors and terminal consequences of 
the harmful process are researched under the titles of 
metabolic syndrome, aging syndrome, and accelerated 
endothelial damage syndrome in the literature (4-6). 
Similarly, sickle cell diseases (SCDs) are highly destructive 
processes on vascular endothelium initiated at birth, and 
terminated with an advanced atherosclerosis-induced 
end-organ failures in much earlier ages of life (7, 8). 
Hemoglobin S causes loss of elastic and biconcave disc 
shaped structures of red blood cells (RBCs). Probably 
loss of elasticity instead of shape is the major problem 
because sickling is rare in peripheric blood samples of the 
patients with associated thalassemia minors (TMs), and 
human survival is not affected in hereditary spherocytosis 
or elliptocytosis. Loss of elasticity is present even at 
birth, but exaggerated with inflammations, infections, and 
emotional stress of the body. The sickled or just hardened 
RBCs-induced chronic endothelial damage, inflammation, 
edema, and fibrosis terminate with disseminated tissue 
hypoxia all over the body (9). As a difference from other 
causes of chronic endothelial damage, SCDs keep 
vascular endothelium particularly at the capillaries which 
are the actual distributors of the sickled or just hardened 
RBCs into the tissues (10, 11). The sickled or just hardened 
RBCs-induced chronic endothelial damage builds up 
an advanced atherosclerosis in much earlier ages of 
life. Vascular narrowings and occlusions-induced tissue 
ischemia and end-organ failures are the terminal results, 
so the life expectancy is decreased by 25 to 30 years for 
both genders in the SCDs (8).

Material and Methods

The clinical study was performed in Medical Faculty of the 
Mustafa Kemal University between March 2007 and June 
2016. All patients of the SCDs were included. The SCDs are 
diagnosed with the hemoglobin electrophoresis performed 
by means of high performance liquid chromatography 
(HPLC). Smoking and alcohol habits, acute painful crises 
per year, transfused units of RBCs in their lives, leg ulcers, 
stroke, surgical operations, deep venous thrombosis 
(DVT), epilepsy, and priapism were learnt. Cases with a 
history of one pack-year were accepted as smokers, and 
one drink-year were accepted as drinkers. A complete 
physical examination was performed by the Same Internist, 
and patients with disseminated teeth losses (<20 teeth 
present) were detected. Patients with an acute painful 
crisis or any other inflammatory process were treated at 
first, and the laboratory tests and clinical measurements 
were performed on the silent phase. A check up procedure 
including serum iron, iron binding capacity, ferritin, 
creatinine, liver function tests, markers of hepatitis viruses 
A, B, and C, marker of human immunodeficiency virus, a 
posterior-anterior chest x-ray film, an electrocardiogram, 
a Doppler echocardiogram both to evaluate cardiac walls 
and valves, and to measure systolic BPs of pulmonary 
artery, an abdominal ultrasonography, a venous Doppler 
ultrasonography of the lower limbs, a computed tomography 
(CT) of brain, and a magnetic resonance imaging (MRI) of 
hips was performed. Other bones for avascular necrosis 
were scanned according to the patients’ complaints. So 
avascular necrosis of bones was diagnosed via MRI 
(12). Associated TMs were detected with serum iron, iron 
binding capacity, ferritin, and hemoglobin electrophoresis 
performed via HPLC, becuase the SCDs with associated 
TMs show a milder clinic than the sickle cell anemia 
(SCA) (Hb SS) alone (13). Systolic BPs of the pulmonary 
artery of 40 mmHg or higher are accepted as pulmonary 
hypertension (PHT) (14). The criterion for diagnosis of 
COPD is a post-bronchodilator forced expiratory volume 
in one second/forced vital capacity of lower than 70% (15). 
Acute chest syndrome (ACS) is diagnosed clinically with 
the presence of new infiltrates on chest x-ray film, fever, 
cough, sputum, dyspnea, or hypoxia (16). An x-ray film 
of abdomen in upright position was taken in patients with 
abdominal distention or discomfort, vomiting, obstipation, 
or lack of bowel movement, and ileus is diagnosed 
with gaseous distention of isolated segments of bowel, 
vomiting, obstipation, cramps, and with the absence of 
peristaltic activity. CRD is diagnosed with a persistent 
serum creatinine level of 1.3 mg/dL or greater in males and 
1.2 mg/dL or greater in females. Cirrhosis is diagnosed 
with physical examination, laboratory parameters, and 
ultrasonographic findings. Clubbing is diagnosed with 
the ratio of distal phalangeal diameter to interphalangeal 
diameter of greater than 1.0, and with the presence of 
Schamroth’s sign (17, 18). An exercise electrocardiogram 
is performed in cases with an abnormal electrocardiogram 
and/or angina pectoris. Coronary angiography is 
performed for the cases with exercise electrocardiogram 
positivity. So CHD is diagnosed either angiographically or 
with the Doppler echocardiographic findings as movement 
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disorders in the cardiac walls. Rheumatic heart disease 
is diagnosed with the echocardiographic findings, too. 
Stroke is diagnosed by the CT. Sickle cell retinopathy is 
diagnosed with ophthalmologic examination in cases with 
visual complaints. Mann-Whitney U test, Independent-
Samples t test, and comparison of proportions were the 
methods of statistical analyses.

Results

The study included 222 males and 212 females with 
similar ages (30.8 vs 30.3 years, p>0.05, respectively). 
Prevalences of associated TMs were similar in both 
genders, too (72.5% vs 67.9%, p>0.05, respectively). 
Smoking (23.8% vs 6.1%) and alcohol (4.9% vs 0.4%) 

were higher in males (p<0.001 for both) (Table 1). On the 
other hand, transfused RBCs in their lives (48.1 vs 28.5 
units, p=0.000), disseminated teeth losses (5.4% vs 1.4%, 
p<0.001), COPD (25.2% vs 7.0%, p<0.001), ileus (7.2% 
vs 1.4%, p<0.001), cirrhosis (8.1% vs 1.8%, p<0.001), leg 
ulcers (19.8% vs 7.0%, p<0.001), digital clubbing (14.8% 
vs 6.6%, p<0.001), CHD (18.0% vs 13.2%, p<0.05), CRD 
(9.9% vs 6.1%, p<0.05), and stroke (12.1% vs 7.5%, 
p<0.05) were all higher, and autosplenectomy (50.4% vs 
53.3%, p<0.05) and mean age of mortality were lower in 
males (30.2 vs 33.3 years, p<0.05) (Table 2). Beside that 
the mean ages of terminal consequences were shown in 
Table 3.
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Table 1: Characteristic features of sickle cell patients

*Nonsignificant (p>0.05)   †Thalassemia minors

Table 2: Associated pathologies of sickle cell patients

*Nonsignificant (p>0.05)   †Red blood cells   ‡Chronic obstructive pulmonary disease   §Coronary heart disease   
¶Chronic renal disease   **Pulmonary hypertension   ***Deep venous thrombosis   ****Acute chest syndrome
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Table 3: Mean ages of consequences of sickle cell patients

*Acute chest syndrome   †Chronic obstructive pulmonary disease   ‡Pulmonary hypertension   
§Coronary heart disease   ¶Deep venous thrombosis   **Chronic renal disease
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Discussion

Acute painful crises are the most disabling symptoms of 
the SCDs. Although some authors reported that pain itself 
may not be life threatening directly, infections, medical or 
surgical emergencies, or emotional stress are the most 
common precipitating factors of the crises (19). Although 
the sickled or just hardened RBCs-induced capillary 
endothelial damage, inflammation, and edema are 
present even at birth, the increased basal metabolic rate 
during such stresses aggravates the sickling and capillary 
endothelial damage, inflammation, and edema, and may 
terminate with disseminated tissue hypoxia and multiorgan 
failures-induced sudden deaths in the SCDs (20). So the 
risk of mortality is much higher during the crises. Actually, 
each crisis may complicate with the following crises by 
leaving some sequelaes on the capillary endothelial system 
all over the body. After a period of time, the sequelaes 
may terminate with sudden end-organ failures and death 
during a final acute painful crisis that may even be silent, 
clinically. Similarly, after a 20-year experience on such 
patients, the deaths seem sudden and unexpected events 
in the SCDs. Unfortunately, most of the deaths develop 
just after the hospital admission, and majority of such 
cases are without hydroxyurea therapy (21). Rapid RBCs 
supports are usually life-saving for such patients, although 
preparation of RBCs units for transfusion usually takes 
time. Beside that RBCs supports in emergencies become 
much more difficult in such terminal patients due to the 
repeated transfusions-induced blood group mismatch. 

Actually, transfusion of each unit of RBCs complicates the 
following transfusions by means of the blood subgroup 
mismacth. Due to the significant efficacy of hydroxyurea 
therapy, RBCs transfusions should be kept just for acute 
events and emergencies in the SCDs (22). According to 
our experiences, simple and repeated transfusions are 
superior to RBCs exchange in the SCDs (23). First of all, 
preparation of one or two units of RBCs suspensions in 
each time rather than preparation of six units or higher 
provides time to clinicians to prepare more units by 
preventing sudden death of such high-risk cases. Secondly, 
transfusions of one or two units of RBCs suspensions 
in each time decrease the severity of pain and relax 
anxiety of the patients and their relatives because RBCs 
transfusions probably have the strongest analgesic effects 
during such crises. Actually, the decreased severity of 
pain by transfusions also indicates the decreased severity 
of inflammation in whole body. Thirdly, transfusions of 
lesser units of RBCs suspensions in each time by means 
of the simple transfusions decrease transfusions-related 
complications including infections, iron overload, and 
blood group mismatch. Fourthly, transfusions of RBCs 
suspensions in the secondary health centers prevent 
some deaths developed during the transport to the tertiary 
centers for the exchange. Finally, cost of the simple and 
repeated transfusions on insurance system is much lower 
than the exchange that needs trained staff and additional 
devices. On the other hand, pain is the result of complex 
and poorly understood interactions between RBCs, white 
blood cells (WBCs), platelets (PLTs), and endothelial cells, 
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yet. Whether leukocytosis contributes to the pathogenesis 
by releasing cytotoxic enzymes is unknown. The adverse 
actions of WBCs on the capillary endothelium are of 
particular interest with regard to the cerebrovascular 
diseases in the SCDs. For instance, leukocytosis even in 
the absence of an infection was an independent predictor 
of the severity of the SCDs, and it was associated with the 
higher risk of stroke (24). Disseminated tissue hypoxia, 
releasing of inflammatory mediators, bone infarctions, 
and activation of afferent nerves may take role in the 
pathophysiology of the intolerable pain. Because of the 
severity of pain, narcotic analgesics are usually required 
to control them (25), but according to our long term 
experience, simple and repeated RBCs transfusions are 
much more effective than the narcotics to control the 
intolerable pain in the SCDs.

Hydroxyurea is the first drug that was approved by Food 
and Drug Administration in the SCDs (26). It is an orally-
administered, cheap, safe, and effective drug, and it may 
be the only life-saving drug in the treatment of the SCDs 
(27, 28). It interferes with the cell division by blocking 
the formation of deoxyribonucleotides via inhibition of 
ribonucleotide reductase. The deoxyribonucleotides are 
the building blocks of DNA. Hydroxyurea mainly affects 
hyperproliferating cells. Although the action way of 
hydroxyurea is thought to be the increase in gamma-globin 
synthesis for fetal hemoglobin (Hb F), its main action may 
be the prevention of leukocytosis and thrombocytosis 
by blocking the DNA synthesis (29, 30). By this way, the 
inborn inflammatory and destructive process of the SCDs 
is suppressed with some extent. Due to the same action 
way, hydroxyurea is also used in moderate and severe 
psoriasis to suppress hyperproliferating skin cells. As also 
seen in the viral hepatitis cases, although presence of 
a continuous damage of sickled or just hardened RBCs 
on the capillary endothelium, the severity of destructive 
process may be exaggerated by the patients’ own WBCs 
and PLTs. So suppression of proliferation of the WBCs 
and PLTs may limit the capillary endothelial damage, 
inflammation, edema, tissue ischemia, and end-organ 
failures in the body (31). Similarly, final Hb F levels in the 
hydroxyurea users did not differ from their pretreatment 
levels (32). The Multicenter Study of Hydroxyurea (MSH) 
studied 299 severely affected adults with the SCA, and 
compared the results of patients treated with hydroxyurea 
or placebo (33). The study particularly researched 
effects of hydroxyurea on the painful crises, ACS, and 
requirement of RBCs transfusion. The outcomes were so 
overwhelming in the favour of hydroxyurea that the study 
was terminated after 22 months, and hydroxyurea was 
started for all patients. The MSH also demonstrated that 
patients treated with hydroxyurea had a 44% decrease in 
hospitalizations (33). In multivariable analyses, there was 
a strong and independent association of lower neutrophil 
counts with the lower crisis rates (33). But this study was 
performed just in severe SCA cases alone, and the rate of 
painful crises was decreased from 4.5 to 2.5 per year (33). 
Whereas we used all subtypes of the SCDs with all clinical 
severity, and the rate of painful crises was decreased from 
10.3 to 1.7 per year (p<0.000) with an additional decreased 

severity of them (7.8/10 vs 2.2/10, p<0.000) (28). Parallel to 
our results, adults using hydroxyurea therapy for frequent 
painful crises appear to have a reduced mortality rate after 
a 9-year follow-up period (34). The complications start to 
be seen even in infancy in the SCDs. For instance, infants 
with lower hemoglobin values were more likely to have 
higher incidences of clinical events such as ACS, acute 
painful crises, and lower neuropsychological scores, 
and hydroxyurea reduced the incidences of them (35). 
Hydroxyurea therapy in early years of life may improve 
growth, and prevent end-organ failures. Transfusion 
programmes can also reduce all of the complications, but 
transfusions carry many risks including infections, iron 
overload, and development of allo-antibodies causing 
subsequent transfusions difficult. On the other hand, 
elevations of liver enzymes during some acute painful crises 
can not be reversed by withdrawing of the hydroxyurea 
therapy alone, instead withdrawal of all of the medications 
were highy effective in such cases during the 20-year 
experience on such patients. After normalization of the 
liver enzymes, the essential medications must be started 
one by one, instead of all of them at the same time, again. 
Thus hydroxyurea must even be used during the acute 
painful crises. Additionally, we observed mild, moderate, or 
even severe bone marrow suppressions and pancytopenia 
in some patients using high-dose hydroxyurea (35 mg/
kg/day). Interestingly, such cases were completely silent 
other than some signs and symptoms of anemia, and all 
of them were resolved completely just by giving a few-
day break for the hydroxyurea therapy and starting with 
smaller doses again.

Aspirin is a nonsteroidal anti-inflammatory drug (NSAID) 
used to reduce inflammation and acute thromboembolic 
events. Although aspirin has similar anti-inflammatory 
effects with the other NSAIDs, it also suppresses the normal 
functions of PLTs, irreversibly. This property causes aspirin 
being different from other NSAIDs, which are reversible 
inhibitors. Aspirin acts as an acetylating agent where an 
acetyl group is covalently attached to a serine residue in the 
active site of the cyclooxygenase (COX) enzyme. Aspirin’s 
ability to suppress the production of prostaglandins 
(PGs) and thromboxanes (TXs) is due to its irreversible 
inactivation of the COX enzyme required for PGs and 
TXs synthesis. PGs are the locally produced hormones 
with some diverse effects, including the transmission of 
pain into the brain and modulation of the hypothalamic 
thermostat and inflammation. TXs are responsible for 
the aggregation of PLTs to form blood clots. In another 
definition, low-dose aspirin use irreversibly blocks the 
formation of TXA2 in the PLTs, producing an inhibitory 
effect on the PLT aggregation during whole lifespan of the 
affected PLTs (8-9 days). Since PLTs do not have nucleus 
and DNA, they are unable to synthesize new COX enzyme 
once aspirin inhibited the enzyme. The antithrombotic 
property of aspirin is useful to reduce the incidences of 
myocardial infarction, transient ischemic attack, and stroke 
(36). Heart attacks are caused primarily by blood clots, 
and low dose of aspirin is seen as an effective medical 
intervention to prevent a second myocardial infarction 
(37). According to the medical literature, aspirin may also 

ORIGINAL CONTRIBUTION

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023



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

ORIGINAL CONTRIBUTION

be effective in prevention of colorectal cancers (38). On 
the other hand, aspirin has some side effects including 
gastric ulcers, gastric bleeding, worsening of asthma, 
and Reye syndrome in childhood and adolescence. Reye 
syndrome is a rapidly worsening brain disease (39). 
The first detailed description of Reye syndrome was in 
1963 by an Australian pathologist, Douglas Reye (40). 
The syndrome mostly affects children, but it can only 
affect fewer than one in a million children a year (40). It 
usually starts just after recovery from a viral infection, 
such as influenza or chicken pox (40). Symptoms of Reye 
syndrome may include personality changes, confusion, 
seizures, and loss of consciousness (39). Although the 
liver toxicity typically occurs in the syndrome and the liver 
is enlarged in most cases, jaundice is usually not seen 
with it (39). Early diagnosis improves outcomes, and 
treatment is supportive. Mannitol may be used in cases 
with the brain swelling (40). Although the death occurs 
in 20-40% of patients, about one third of survivors get 
a significant degree of brain damage (39). Interestingly, 
about 90% of cases in children are associated with an 
aspirin use (41). Due to the risk of Reye syndrome, the US 
Food and Drug Administration recommends that aspirin or 
aspirin-containing products should not be prescribed for 
febrile patients under the age of 16 years (42). Eventually, 
the general recommendation to use aspirin in children 
has been withdrawn, and it was only recommended for 
Kawasaki disease (39). When aspirin use was withdrawn 
for children in the US and UK in the 1980s, a decrease of 
more than 90% of Reye syndrome was seen (40). Due to 
the higher side effects of corticosteroids in long term, and 
due to the very low risk of Reye syndrome but much higher 
risk of death due to the SCDs even in children, aspirin 
should be added with an anti-inflammatory dose even in 
childhood into the acute and chronic phase treatments of 
the SCDs (43).

ACS is a significant cause of mortality in the SCDs (44). It 
occurs most often as a single episode, and a past history 
is associated with a higher mortality rate (44). Similarly, 
all of 14 patients with ACS had just a single episode, and 
two of them were fatal in spite of the immediate RBCs 
and ventilation supports and antibiotic therapy in the 
present study. The remaining 12 patients are still alive 
without a recurrence at the end of the 10-year follow up 
period. ACS is the most common between two to four 
years of age, and its incidence decreases with aging (45). 
As a difference from atherosclerotic consequences, the 
incidence of ACS did not show an increase with aging in 
the present study, and the mean ages of the patients with 
ACS and SCDs were similar (30.3 vs 30.5 years, p>0.05, 
respectively). The decreased incidence with aging may 
be due to the high mortality rate during the first episode 
and/or an acquired immunity against various antigens, 
and/or decreased strength of immune response by aging. 
Probably, ACS shows an inborn severity of the SCDs, 
and the incidence of ACS is higher in severe patients 
such as patients with the SCA and higher WBCs counts 
(44, 45). According to our long term experiences on the 
SCDs, the increased metabolic rate during infections 
accelerates sickling, thrombocytosis, leukocytosis, and 

capillary endothelial damage and edema, and terminates 
with end-organ failures-induced sudden deaths. ACS may 
also be a collapse of the pulmonary vasculature during 
such infections, and the exaggerated immune response 
against the sickled or just hardened RBCs-induced diffuse 
capillary endothelial damage may be important in the 
high mortality rate. A preliminary result from the Multi-
Institutional Study of Hydroxyurea in the SCDs indicating a 
significant reduction of episodes of ACS with hydroxyurea 
therapy suggests that a considerable number of episodes 
are exaggerated with the increased numbers of WBCs and 
PLTs (46). Similarly, we strongly recommend hydroxyurea 
for all patients that may also be the cause of low incidence 
of ACS in our follow up cases (2.7% in males and 3.7% 
in females). Additionally, ACS did not show an infectious 
etiology in 66% (44, 45), and 12 of 27 cases with ACS 
had evidence of fat embolism in the other study (47). 
Beside that some authors indicated that antibiotics did 
not shorten the clinical course (48). RBCs support must 
be given as earliest as possible. RBCs support has the 
obvious benefits of decreasing sickle cell concentration 
directly, and suppressing bone marrow for the production 
of abnormal RBCs and excessive WBCs and PLTs. So 
they prevent further sickling-induced exaggerated capillary 
endothelial edema, disseminated tissue hypoxia, and end-
organ failures-induced sudden deaths in the SCDs.
PHT is a condition of increased BPs within the arteries 
of the lungs. Shortness of breath, fatigue, chest pain, 
palpitation, swelling of legs and ankles, and cyanosis are 
common symptoms of PHT. Actually, it is not a diagnosis 
itself, instead solely a hemodynamic state characterized 
by resting mean pulmonary artery pressure of 25 mmHg or 
higher. An increase in pulmonary artery systolic pressure, 
estimated noninvasively by the echocardiography, helps 
to identify patients with PHT (49). The cause is often 
unknown. The underlying mechanism typically involves 
inflammation, fibrosis, and subsequent remodelling of the 
arteries. According to World Health Organization (WHO), 
there are five groups of PHT including pulmonary arterial 
hypertension, PHT secondary to left heart diseases, PHT 
secondary to lung diseases, chronic thromboembolic PHT, 
and PHT with unknown mechanisms (50). PHT affects 
about 1% of the world population, and its prevalence 
may reach 10% above the age of 65 years (51). Onset is 
typically seen between 20 and 60 years of age (50). The 
most common causes are CHD and COPD (50, 52). The 
cause of PHT in COPD is generally assumed to be hypoxic 
pulmonary vasoconstriction leading to permanent medial 
hypertrophy (53). But the pulmonary vascular remodeling 
in the COPD may have a much more complex mechanism 
than just being the medial hypertrophy secondary to the 
long-lasting hypoxic vasoconstriction alone (53). In fact, 
all layers of the vessel wall appear to be involved with 
prominent intimal changes (53). The specific pathological 
picture could be explained by the combined effects of 
hypoxia, prolonged stretching of hyperinflated lungs-
induced mechanical stress and inflammatory reaction, 
and the toxic effects of cigarette smoke (53). On the 
other hand, PHT is also a common consequence, and its 
prevalence was detected between 20% and 40% in the 
SCDs (54, 55). Whereas we detected the ratio as 12.2% 
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in the present study. The relatively younger mean ages 
of the study cases (30.8 years of males and 30.3 years 
of females) may be the cause of the lower prevalence of 
PHT in the present study. Although the higher prevalences 
of smoking and alcohol-like atherosclerotic risk factors 
in male gender, and although the higher prevalences of 
disseminated teeth losses, ileus, cirrhosis, leg ulcers, digital 
clubbing, CRD, COPD, and stroke-like atherosclerotic 
consequences in male gender, and the male gender alone 
is being a risk factor for the systemic atherosclerosis, the 
similar prevalences of PHT and ACS in both genders also 
support nonatherosclerotic backgrounds of them in the 
SCDs in the present study. Similar to our result, women 
have up to four times of the risk of men for development of 
idiopathic PHT, and generally develop symptoms 10 years 
earlier than men in the literature with the unknown reasons, 
yet (56). Although COPD and CHD are the most common 
causes of PHT in the society (52, 57), and although COPD 
(25.2% vs 7.0%, p<0.001) and CHD (18.0% vs 13.2%, 
p<0.05) were higher in male gender in the present study, 
PHT was not higher in males, again. In another definition, 
PHT may have a sickled or just hardened RBCs-induced 
chronic thromboembolic whereas ACS may have an 
acute thromboembolic backgrounds in the SCDs (58, 59), 
because the mean age of ACS was lower than PHT (30.3 
and 34.0 years, p<0.05) in the present study, but its mortality 
was much higher than PHT in the literature (44, 45, 50). 

COPD is the third leading cause of death with various 
underlying etiologies all over the world (60, 61). Aging, 
physical inactivity, sedentary lifestyle, animal-rich diet, 
smoking, alcohol, male gender, excess weight, chronic 
inflammations, prolonged infections, and cancers may 
be the major underlying causes. Beside smoking, regular 
alcohol consumption is also an important risk factor for the 
pulmonary and systemic atherosclerotic processes, since 
COPD was one of the most common diagnoses in alcohol 
dependence (62). Furthermore, 30-day readmission rates 
were higher in the COPD patients with alcoholism (63). 
Probably an accelerated atherosclerotic process is the 
main structural background of functional changes seen 
with the COPD. The inflammatory process of vascular 
endothelium is enhanced by release of various chemicals 
by inflammatory cells, and it terminates with an advanced 
fibrosis, atherosclerosis, and pulmonary losses. COPD 
may just be the pulmonary consequence of the systemic 
atherosclerotic process. Since beside the accelerated 
atherosclerotic process of the pulmonary vasculature, 
there are several reports about coexistence of associated 
endothelial inflammation all over the body in COPD (64, 
65). For example, there may be close relationships between 
COPD, CHD, PAD, and stroke (66), and CHD was the most 
common cause of deaths in the COPD in a multi-center 
study of 5.887 smokers (67). When the hospitalizations 
were researched, the most common causes were the 
cardiovascular diseases, again (67). In another study, 
27% of mortality cases were due to the cardiovascular 
diseases in the moderate and severe COPD (68). 
Similarly, COPD may just be the pulmonary consequence 
of the systemic atherosclerotic process caused by 
the sickled or just hardened RBCs in the SCDs (60). 

Digital clubbing is characterized by the increased normal 
angle of 165° between nailbed and fold, increased 
convexity of the nail fold, and thickening of the whole distal 
finger (69). Although the exact cause and significance is 
unknown, the chronic tissue hypoxia is highly suspected 
(70). In the previous study, only 40% of clubbing cases 
turned out to have significant underlying diseases while 
60% remained well over the subsequent years (18). But 
according to our experiences, digital clubbing is frequently 
associated with the pulmonary, cardiac, renal, or hepatic 
diseases or smoking which are characterized by chronic 
tissue hypoxia (5). As an explanation for that hypothesis, 
lungs, heart, kidneys, and liver are closely related organs 
which affect each other’s functions in a short period of time. 
Similarly, digital clubbing is also common in the SCDs, and 
its prevalence was 10.8% in the present study. It probably 
shows chronic tissue hypoxia caused by disseminated 
endothelial damage, inflammation, edema, and fibrosis at 
the capillaries in the SCDs. Beside the effects of SCDs, 
smoking, alcohol, cirrhosis, CRD, CHD, and COPD, the 
higher prevalence of digital clubbing in males (14.8% vs 
6.6%, p<0.001) may also show some additional risks of 
male gender in the systemic atherosclerosis.

Leg ulcers are seen in 10% to 20% of the SCDs, and the 
ratio was 13.5% in the present study (71). Its prevalence 
increases with aging, male gender, and SCA (72). Similarly, 
its ratio was higher in males (19.8% vs 7.0%, p<0.001), 
and mean age of the leg ulcer patients was higher than the 
remaining ones in the present study (35.3 vs 29.8 years, 
p<0.000). The leg ulcers have an intractable nature, and 
around 97% of them relapse in a period of one year (71). 
As an evidence of their atherosclerotic background, the 
leg ulcers occur in the distal segments of the body with 
a lesser collateral blood supply (71). The sickled or just 
hardened RBCs-induced chronic endothelial damage, 
inflammation, edema, and fibrosis at the capillaries may 
be the major causes, again (72). Prolonged exposure to 
the sickled or just hardened bodies due to the pooling of 
blood in the lower extremities may also explain the leg but 
not arm ulcers in the SCDs. The sickled or just hardened 
RBCs-induced venous insufficiencies may also accelerate 
the highly destructive process by pooling of causative 
bodies in the legs, and vice versa. Pooling of blood may 
also have some effects on development of venous ulcers, 
diabetic ulcers, Buerger’s disease, digital clubbing, and 
onychomycosis in the lower extremities. Furthermore, 
pooling of blood may be the main cause of delayed 
wound and fracture healings in the lower extremities. 
Smoking and alcohol may also have some additional 
atherosclerotic effects on the leg ulcers in males. Although 
presence of a continuous damage of hardened RBCs on 
vascular endothelium, severity of the destructive process 
is probably exaggerated by the patients’ own immune 
systems. Similarly, lower WBCs counts were associated 
with lower crises rates, and if a tissue infarct occurs, lower 
WBCs counts may decrease severity of pain and tissue 
damage (32). Because the main action of hydroxyurea 
may be the suppression of hyperproliferative WBCs 
and PLTs in the SCDs (31), prolonged resolution of leg 
ulcers with hydroxyurea may also suggest that the ulcers 
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may be secondary to increased WBCs and PLTs counts-
induced exaggerated capillary endothelial inflammation 
and edema.

Cirrhosis was the 10th leading cause of death for men and 
the 12th for women in the United States (6). Although the 
improvements of health services worldwide, the increased 
morbidity and mortality of cirrhosis may be explained by 
prolonged survival of the human being, and increased 
prevalence of excess weight all over the world. For example, 
nonalcoholic fatty liver disease (NAFLD) affects up to one 
third of the world population, and it became the most 
common cause of chronic liver disease even at childhood, 
nowadays (73). NAFLD is a marker of pathological fat 
deposition combined with a low-grade inflammation which 
results with hypercoagulability, endothelial dysfunction, and 
an accelerated atherosclerosis (73). Beside terminating with 
cirrhosis, NAFLD is associated with higher overall mortality 
rates as well as increased prevalences of cardiovascular 
diseases (74). Authors reported independent associations 
between NAFLD and impaired flow-mediated vasodilation 
and increased mean carotid artery intima-media thickness 
(CIMT) (75). NAFLD may be considered as one of the 
hepatic consequences of the metabolic syndrome and 
SCDs (76). Probably smoking also takes role in the 
inflammatory process of the capillary endothelium in liver, 
since the systemic inflammatory effects of smoking on 
endothelial cells is well-known with Buerger’s disease 
and COPD (77). Increased oxidative stress, inactivation of 
antiproteases, and release of proinflammatory mediators 
may terminate with the systemic atherosclerosis in 
smokers. The atherosclerotic effects of alcohol is much 
more prominent in hepatic endothelium probably due 
to the highest concentrations of its metabolites there. 
Chronic infectious or inflammatory processes and cancers 
may also terminate with an accelerated atherosclerosis 
in whole body (78). For example, chronic hepatitis C 
virus (HCV) infection raised CIMT, and normalization of 
hepatic function with HCV clearance may be secondary 
to reversal of favourable lipids observed with the chronic 
infection (78, 79). As a result, cirrhosis may also be another 
atherosclerotic consequence of the SCDs.

The increased frequency of CRD can also be explained 
by aging of the human being, and increased prevalence of 
excess weight all over the world (80, 81). Aging, physical 
inactivity, sedentary lifestyle, animal-rich diet, excess 
weight, smoking, alcohol, inflammatory or infectious 
processes, and cancers may be the main underlying causes 
of the renal endothelial inflammation. The inflammatory 
process is enhanced by release of various chemicals by 
lymphocytes to repair the damaged endothelial cells of 
the renal arteriols. Due to the continuous irritation of the 
vascular endothelial cells, prominent changes develop 
in the architecture of the renal tissues with advanced 
atherosclerosis, tissue hypoxia, and infarcts. Excess 
weight-induced hyperglycemia, dyslipidemia, elevated 
BPs, and insulin resistance may cause tissue inflammation 
and immune cell activation (82). For example, age (p= 
0.04), high-sensitivity C-reactive protein (p= 0.01), mean 
arterial BPs (p= 0.003), and DM (p= 0.02) had significant 

correlations with the CIMT (81). Increased renal tubular 
sodium reabsorption, impaired pressure natriuresis, 
volume expansion due to the activations of sympathetic 
nervous system and renin-angiotensin system, and 
physical compression of kidneys by visceral fat tissue may 
be some mechanisms of the increased BPs with excess 
weight (83). Excess weight also causes renal vasodilation 
and glomerular hyperfiltration which initially serve as 
compensatory mechanisms to maintain sodium balance 
due to the increased tubular reabsorption (83). However, 
along with the increased BPs, these changes cause a 
hemodynamic burden on the kidneys in long term that 
causes chronic endothelial damage (84). With prolonged 
weight excess, there are increased urinary protein 
excretion, loss of nephron function, and exacerbated HT. 
With the development of dyslipidemia and DM in cases 
with excess weight, CRD progresses much faster (83). 
On the other hand, the systemic inflammatory effects of 
smoking on endothelial cells may also be important in the 
CRD (85). Although some authors reported that alcohol 
was not related with the CRD (85), various metabolites of 
alcohol circulate even in the renal capillaries, and give harm 
to the renal capillary endothelium. Chronic inflammatory 
or infectious processes may also terminate with the 
accelerated atherosclerosis in the renal vasculature (78). 
Although CRD is due to the atherosclerotic process 
of the renal vasculature, there are close relationships 
between CRD and other atherosclerotic consequences 
of the metabolic syndrome including CHD, COPD, PAD, 
cirrhosis, and stroke (86), and the most common cause of 
death was the cardiovascular diseases in the CRD again 
(87). The sickled or just hardened RBCs-induced capillary 
endothelial damage may be the main cause of CRD in the 
SCDs, again (88).

CHD is the most common of the cardiovascular diseases 
(89). In adults who go to the emergency department with 
an unclear cause of pain, about 30% have pain due to 
CHD (90). Although half of cases are linked to genetics, 
physical inactivity, sedentary lifestyle, animal-rich diet, 
excess weight, high BP, high blood glucose, dyslipidemia, 
smoking, alcohol, chronic inflammations, prolonged 
infections, and cancers may be the most common causes 
(91). It is the reduction of blood flow to the heart muscle 
due to build-up of atherosclerotic plaques secondary to 
the chronic inflammation of the arteries. It can present 
with stable angina, unstable angina, myocardial infarction, 
and sudden cardiac death (89). It is usually symptomatic 
with increased basal metabolic rate and emotional stress 
(92). It is the cause of deaths in 15.6% of all deaths, 
globally (92). So it is the most common cause of death in 
the world, nowadays (92). In the United States in 2010, 
about 20% of those over the age of 65 years had CHD, 
while it was present in 7% of those between the ages of 
45 to 64 years, and 1.3% of those between 18 and 45 
years of age, and the rates were higher among men (93). 
On average, women experience symptoms 10 years 
later than men, and women are less likely to recognize 
symptoms and seek treatment (91). Women who are free 
of stress from work life show an increase in the diameter 
of their blood vessels, leading to decreased progression of 
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atherosclerosis (94). Similarly, CHD was detected as 
18.0% vs 13.2% in men and women in the present study , 
respectively (p<0.05).

Stroke is an important cause of death, and usually 
develops as an acute thromboembolic event on the 
chronic atherosclerotic background. Aging, male gender, 
smoking, alcohol, and excess weight may be the major 
underlying causes. Stroke is a common complication of the 
SCDs, too (95, 96). We detected prevalences of stroke as 
12.1% vs 7.5% in males and females in the present study, 
respectively (p<0.05). Similar to the leg ulcers, stroke is 
particularly higher with the SCA and higher WBCs counts 
(97). Sickling-induced capillary endothelial damage, 
activations of WBCs, PLTs, and coagulation system, 
and hemolysis may cause inborn and severe capillary 
endothelial inflammation, edema, and fibrosis in the SCDs 
(98). Probably, stroke may not have a macrovascular origin 
in the SCDs, and diffuse capillary endothelial edema may 
be much more important (99). Infections, inflammations, 
medical or surgical emergencies, and emotional stress 
may precipitate stroke by increasing basal metabolic rate, 
sickling, and capillary endothelial edema. A significant 
reduction of stroke with hydroxyurea may also suggest that 
a significant proportion of cases is developed secondary 
to the increased WBCs and PLTs-induced exaggerated 
capillary endothelial inflammation and edema in the 
absence of prominent fibrosis, yet (46).

The venous capillary endothelium may also be involved 
in the SCDs (100). Normally, leg muscles pump veins 
against the gravity, and the veins have pairs of leaflets of 
valves to prevent blood from flowing backwards. When the 
leaflets are damaged, varices and telangiectasias develop. 
DVT may also cause varicose veins and telangiectasias. 
Varicose veins are the most common in superficial veins 
of the legs, which are subject to higher pressure when 
standing up, thus physical examination must be performed 
in the upright position. Although the relatively younger 
mean ages and significantly lower body mass index of the 
SCDs cases in the literature (10), the prevalences of DVT 
and/or varices and/or telangiectasias of the lower limbs 
were relatively higher in the present study (9.0% vs 6.6% 
in males and females, p>0.05, respectively), indicating 
an additional venous involvement of the SCDs. Similarly, 
priapism is the painful erection of penis that can not return 
to its flaccid state within four hours in the absence of any 
stimulation (101). It is an emergency because repeated 
damaging of the blood vessels may terminate with 
fibrosis of the corpus cavernosa, a consecutive erectile 
dysfunction, and eventually a shortened, indurated, and 
non-erectile penis (101). It is mainly seen with SCDs, 
spinal cord lesions (hanging victims), and glucose-
6-phosphate dehydrogenase deficiency (102, 103). 
Ischemic (veno-occlusive), stuttering (recurrent ischemic), 
and nonischemic priapisms (arterial) are the three types 
(104). Ninety-five percent of clinically presented priapisms 
are the ischemic (veno-occlusive) disorders in which 
blood can not return adequately from the penis as in the 
SCDs, and they are very painful (101, 104). RBCs support 
is the treatment of choice in acute whereas hydroxyurea 

should be the treatment of choice in chronic phases (105). 
According to our experiences, hydroxyurea is highly 
effective for prevention of attacks and consequences of 
priapism if iniatiated in early years of life, but it may be 
difficult due to the excessive fibrosis around the capillaries 
if initiated later in life.

Warfarin is an anticoagulant, and first came into large-scale 
commercial use in 1948 as a rat poison. It was formally 
approved as a medication to treat blood clots in human 
being by the U.S. Food and Drug Administration in 1954. 
In 1955, warfarin’s reputation as a safe and acceptable 
treatment was bolstred when President Dwight David 
Eisenhower was treated with warfarin following a massive 
and highly publicized heart attack. Eisenhower’s treatment 
kickstarted a transformation in medicine whereby CHD, 
arterial plaques, and ischemic strokes were treated and 
protected against by using anticoagulants such as warfarin. 
Warfarin is found in the List of Essential Medicines of 
WHO. In 2020, it was the 58th most commonly prescribed 
medication in the United States. It does not reduce blood 
viscosity but inhibits blood coagulation. Warfarin is used to 
decrease the tendency for thrombosis, and it can prevent 
formation of future blood clots and reduce the risk of 
embolism. Warfarin is the best suited for anticoagulation 
in areas of slowly running blood such as in veins and the 
pooled blood behind artificial and natural valves, and in 
blood pooled in dysfunctional cardiac atria. It is commonly 
used to prevent blood clots in the circulatory system such 
as DVT and pulmonary embolism, and to protect against 
stroke in people who have atrial fibrillation (AF), valvular 
heart disease, or artificial heart valves. Less commonly, 
it is used following ST-segment elevation myocardial 
infarction and orthopedic surgery. The warfarin initiation 
regimens are simple, safe, and suitable to be used in 
ambulatory and in patient settings (106). Warfarin should 
be initiated with a 5 mg dose, or 2 to 4 mg in the very 
elderly. In the protocol of low-dose warfarin, the target INR 
value is between 2.0 and 2.5, whereas in the protocol of 
standard-dose warfarin, the target INR value is between 
2.5 and 3.5 (107). When warfarin is used and international 
normalised ratio (INR) is in therapeutic range, simple 
discontinuation of the drug for five days is usually enough 
to reverse the effect, and causes INR to drop below 1.5 
(108). Its effects can be reversed with phytomenadione 
(vitamin K1), fresh frozen plasma, or prothrombin complex 
concentrate, rapidly. Blood products should not be routinely 
used to reverse warfarin overdose, when vitamin K1 could 
work alone. Warfarin decreases blood clotting by blocking 
vitamin K epoxide reductase, an ezyme that reactivates 
vitamin K1. Without sufficient active vitamin K1, clotting 
factors II, VII, IX, and X have decreased clotting ability. The 
anticlotting protein C and protein S are also inhibited, but 
to a lesser degree. A few days are required for full effect 
to occur, and these effects can last for up to five days. 
The consensus agrees that patient self-testing and patient 
self-management are effective methods of monitoring oral 
anticoagulation therapy, providing outcomes at least as 
good as, and possibly better than, those achieved with an 
anticoagulation clinic. Currently available self-testing/self-
management devices give INR results that are comparable 
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with those obtained in laboratory testing. The only common 
side effect of warfarin is hemorrhage. The risk of severe 
bleeding is low with a yearly rate of 1-3% (109). All types 
of bleeding may occur, but the most severe ones are 
those involving the brain and spinal cord (109). The risk 
is particularly increased once the INR exceeds 4.5 (109). 
The risk of bleeding is increased further when warfarin 
is combined with antiplatelet drugs such as clopidogrel 
or aspirin (110). But thirteen publications from 11 cohorts 
including more than 48.500 total patients with more than 
11.600 warfarin users were included in the meta-analysis 
(111). In patients with AF and non-end-stage CRD, warfarin 
resulted in a lower risk of ischemic stroke (p= 0.004) and 
mortality (p<0.00001), but had no effect on major bleeding 
(p>0.05) (111). Similarly, warfarin resumption is associated 
with significant reductions in ischemic stroke even in 
patients with warfarin-associated intracranial hemorrhage 
(ICH) (112). Death occured in 18.7% of patients who 
resumed warfarin and 32.3% who did not resume warfarin 
(p= 0.009) (112). Ischemic stroke occured in 3.5% of 
patients who resumed warfarin and 7.0% of patients 
who did not resume warfarin (p= 0.002) (112). Whereas 
recurrent ICH occured in 6.7% of patients who resumed 
warfarin and 7.7% of patients who did not resume warfarin 
without any significant difference in between (p>0.05) 
(112). On the other hand, patients with cerebral venous 
thrombosis (CVT) those were anticoagulated either with 
warfarin or dabigatran had low risk of recurrent venous 
thrombotic events (VTEs), and the risk of bleeding was 
similar in both regimens, suggesting that both warfarin 
and dabigatran are safe and effective for preventing 
recurrent VTEs in patients with CVT (113). Additionally, 
an INR value of about 1.5 achieved with an average daily 
dose of 4.6 mg warfarin, has resulted in no increase in the 
number of men ever reporting minor bleeding episodes, 
although rectal bleeding occurs more frequently in those 
men who report this symptom (114). Non-rheumatic 
AF increases the risk of stroke, presumably from atrial 
thromboemboli, and long-term low-dose warfarin therapy 
is highly effective and safe in preventing stroke in such 
patients (115). There were just two strokes in the warfarin 
group (0.41% per year) as compared with 13 strokes in 
the control group (2.98% per year) with a reduction of 86% 
in the risk of stroke (p= 0.0022) (115). The mortality was 
markedly lower in the warfarin group, too (p= 0.005) (115). 
The warfarin group had a higher rate of minor hemorrhage 
(38 vs 21 patients) but the frequency of bleedings that 
required hospitalization or transfusion was the same in 
both group (p>0.05) (115). Additionally, very-low-dose 
warfarin was a safe and effective method for prevention 
of thromboembolism in patients with metastatic breast 
cancer (116). The warfarin dose was 1 mg daily for 6 
weeks, and was adjusted to maintain the INR value of 1.3 
to 1.9 (116). The average daily dose was 2.6 mg, and the 
mean INR was 1.5 (116). On the other hand, new oral 
anticoagulants had a favourable risk-benefit profile with 
significant reductions in stroke, ICH, and mortality, and 
with similar major bleeding as for warfarin, but increased 
gastrointestinal bleeding (117). Interestingly, rivaroxaban 
and low dose apixaban were associated with increased 
risks of all cause mortality compared with warfarin (118). 

The mortality rate was 4.1% per year in the warfarin group, 
as compared with 3.7% per year with 110 mg of dabigatran 
and 3.6% per year with 150 mg of dabigatran (p>0.05 for 
both) in patients with AF in another study (119). On the 
other hand, infections, medical or surgical emergencies, 
or emotional stress-induced increased basal metabolic 
rate accelerates sickling, and an exaggerated capillary 
endothelial edema-induced myocardial infarction or stroke 
may cause sudden deaths in the SCDs. So lifelong aspirin 
with an anti-inflammatory dose plus low-dose warfarin may 
be a life-saving treatment regimen even at childhood both 
to decrease severity of capillary endothelial inflammation 
and to prevent thromboembolic complications in the SCDs 
(120).

The spleen is found in all vertebrates with a similar 
structure to the lymph nodes. It acts primarily as a blood 
filter, and removes old and abnormal RBCs and recycles 
the iron. Additionally, it synthesizes antibodies and 
removes antibody-coated bacteria and blood cells from the 
circulation. Like the thymus, the spleen has only efferent 
lymphatic vessels, and it is the major lymphatic organ of 
the body. It has a central role in the reticuloendothelial 
system, and retains the ability to produce lymphocytes 
after birth. The spleen acts as a pool of peripheral blood 
cells which are released in case of a need. For example, it 
stores half of the body’s monocytes in mice (121). In case 
of an injury, the monocytes migrate to the injured tissues 
and transform into dendritic cells and macrophages, and 
assist tissue healing (122). It was detected in the present 
study that 56.2% of cases of the first and 45.6% of cases 
of the second groups (p<0.05) had autosplenectomy, 
and these ratios were the highest ones among all other 
affected tissues of the body. So the spleen is probably the 
primarily affected organ in the SCDs, and it may act as a 
chronic inflammatory focus, particularly due to the high 
WBCs content (123). Although, a 28-year follow-up study 
of 740 veterans of World War II with surgical removal of 
spleen on the battlefield found that they showed significant 
excesses of mortality from pneumonia and CHD (124), the 
prevalence of CHD was lower in females with the higher 
prevalence of autosplenectomy in the present study.

As a conclusion, the hardened RBCs-induced capillary 
endothelial damage initiates at birth, and terminates with 
multiorgan failures even at childhood. Parallel to cirrhosis, 
all of the atherosclerotic risk factors or consequences 
including smoking, alcohol, disseminated teeth losses, 
ileus, COPD, leg ulcers, digital clubbing, CHD, CRD, and 
stroke were higher, and autosplenectomy and mean age of 
mortality were lower in males which can not be explained 
by effects of smoking and alcohol alone at the relatively 
younger mean age. So autosplenectomy may be a good 
whereas male gender alone may be a bad prognostic factor, 
and cirrhosis may have an atherosclerotic background in 
the SCDs.
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Abstract
 
Salivary Gland Tumors arise in the Parotid gland in 
about 80% of cases[2, 3]. Benign parotid gland tumors 
account for 80% of cases [3]. Around 80 percent of all 
benign salivary glands’ tumors are pleomorphic adeno-
mas, which are the most frequent salivary gland tumor 
overall (between 50 and 70 percent) [2-4]. Despite their 
benign nature, Pleomorphic Adenomas can occasion-
ally result in benign metastases and carry the potential 
to evolve into malignancy [1, 5–9]. The main course of 
treatment is surgical excision, where the optimal extent 
of surgery has been an area for debate. The Pleomor-
phic adenoma is known for hard-to-treat multilocular 
recurrences, hence it is widely advocated to remove 
the whole or at least the superficial part of the gland 
with the tumor as a standard treatment to avoid recur-
rences based on the evidence of histological presence 
of pseudopods and satellite nodule but other advocate 
minimal intervention removing only the tumor with cuff 
of normal tissue around it and presenting evidence of 
comparable recurrence rates to traditional approach 
and lower complications rate compared to it. They ar-
gue that the cuff of normal tissue will include satellite 
nodule and pseudopod based on histological measure-
ments.

Keywords: Salivary Gland, Parotid, Parotid Gland, Ple-
omorphic Adenoma, Mixed Tumor, Complete Parotid-
ectomy, Partial Parotidectomy, Superficial Parotidecto-
my, Lateral Parotidectomy, Extracapsular Dissection,
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Introduction

Salivary gland tumors account for 6% of all head and neck 
tumors[1]. In about 80% of the cases, tumors arise in the 
Parotid gland[2, 3]. 80% of parotid gland tumors are benign 
[3]. Pleomorphic adenoma is the most common Salivary 
gland tumor overall (50-70 %) and accounts for about 
80% of all benign tumors [2-4]. Though benign in nature, 
Pleomorphic Adenoma can in rare cases give benign 
metastasis and they harbor malignancy transformation [1, 
5-9]. The primary treatment is surgical removal, but this 
can be extremely challenging in some cases because of 
unusual localization or extensive growth. [10-13].

Histopathology

Pleomorphic Adenoma is the most common Salivary 
gland tumor with an annual incidence of 3.5/100,000.  
Histologically the tumor is in 96% of the cases under 4 cm 
and is composed of epithelial and stromal components. 
Genetic events leading to the development of Salivary 
Glands Pleomorphic Adenomas are alterations involving 
Pleomorphic Adenoma Gene 1 (8q12) (PLAG1) encoding 
for cell cycle progression zinc finger protein, HMGA2 gene 
(12q13-15) encoding High-mobility group protein and 
sporadic, clonal changes [1, 15, 16]. Depending on the 
Stromal component of the tumor Pleomorphic Adenoma 
can be either Myxoid (Stroma rich with >80% Stromal 
component), Cellular ( 20-30% Stromal component), or 
Classical (Balanced with 30-50% Stromal component)[17]. 
In about 50 %, the tumor is Stroma rich variant where 
the Cellular variant makes up 35% of the cases, and the 
remaining 15% are Classical [4, 18]. Stroma has a spectrum 
of components ranging from Myxoid, Chondroid (the former 
two are present in >80% and usually with abundance), 
Lipomatous, and Osseous (only in 2% of the cases and 
up to only 5% of the stroma). Histologically there is a usual 
abundance of plasmacytoid and spindle cells whereas other 
cell types, oval, epithelioid, and clear, are less common 
and can be seen in an island form, where finding of Ductal 
atypia, diffuse fibrosis, and necrosis raise the suspicion 
level of malignant transformation  [1, 4]. The tumor has a 
capsule ranging from 5-250 micrometers. Stennert et al. 
studied 100 cases of pleomorphic adenoma, where focal 
capsule absence was seen in 43% of the cases making 
up to 4% of the entire tumor capsule for all tumor variants. 
This finding was more prominent in myxoid tumors and 
involved 28% of the entire circumference. He defined an 
area with a thickness <20 micrometers as a thin capsule; 
with this definition, all tumors had a focally thin capsule for 
up to 20% of the entire tumor circumference[18]. Another 
aspect of the capsule is tumor ingrowth that is continuous 
with the main tumor in the fibrous; this finding is designated 
with different terms in the literature such as capsular 
herniation/penetration, tumor buds, or nodular protrusion, 
and this is present in 28% of the cases. Pseudopodia is 
defined as an island of tumor separated from the main 
tumor but still within the capsule whereas satellite nodules 
are separated from both the capsule and the main tumor. 
Pseudopodia was found in 40% of the cases while satellite 
nodules in only 13%[16].

Imaging

The hallmark of pleomorphic adenoma in ultrasound 
examination is a lobulated, well-defined contour; the 
tumor is usually homogenous with low vascularity. On 
Sonoelastography, it demonstrates the so-called “dense 
core” sign[19, 20]. MRI is the second choice, especially 
in difficult-to-assess deep tumors or extensive growth. In 
MRI, the tumor exhibits low to intermediate intensity on 
T1, and the cellular part will correspond to a high-intensity 
area, whereas the myxoid will give a higher intensity[21]. 
CT is rarely needed, but it can be useful in showing bony 
involvement. A well-defined sometimes lobulated mass 
with either heterogeneous or homogeneous contrast 
enhancement can be demonstrated[22].

Recurrence

At one historical point of time , recurrence rates were 
extremely high 25%-88.9%. This dropped down drastically 
after the abandonment of Enucleation which left the tumor 
capsule behind[23, 24]. A high-risk factor for recurrence 
includes young age at first diagnosis. Patients who have 
recurrences tend to be about ten years younger than those 
who do not [1, 14, 25]. Margin Status, Tumor Spillage is 
associated with 80% while capsule puncture has a 26.9% 
risk of recurrence. Uncertain margin status from the initial 
therapy also accounts for a risk factor[1, 14]. 
 
Recurrences are in most cases (90%) multinodular with 
a mean number of nodules 26-58 and nodule numbers 
ranging from 2-266[14, 26]. Multilocularity is a risk factor 
for the second recurrence. Pathological examination has 
revealed more nodules when compared to MRI findings. 
Nodules were constantly found in the first tumor resection 
bed, but in 80%, there were nodules observed outside the 
scar, impeded in healthy surrounding fat tissue or other 
parts of the gland[26].
 
In a nationwide study In the Netherlands, recurrences 
had a median interval of 7 years; there was a recurrence 
risk of 6.4% with a 1.1% risk of recurrence between 15-
20 years after the first tumor.  Second recurrences (16%) 
were encountered mainly in the first five years after the 
first recurrence. The risk of malignant transformation 
was 3.2% for all recurrence patients[14]. Another study 
showed thatrecurrence occurred from 1 to 16 years, but 
only 12% were diagnosed through regular follow-up [27].  
In our Institute, we conduct a yearly ultrasound follow-up. 
MRI is rarely needed, and we believe that patients are 
more compliant with a quick ultrasound examination done 
by our ENT residents. The role of adjuvant radiotherapy 
is not well standardized; in one study group there were 
34 patients with a different number of recurrences and 
multinodular disease and positive microscopic margins, 
but none had a gross residual of tumor,   received 45-
60 Gy Radiation therapy dose as adjuvant therapy. 
94% local control was achieved; one patient developed 
mucoepidermoid carcinoma 14 years after therapy[28].  
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Current Opinion on Surgical Intervention

After the abandonment of Enucleation because of high 
recurrence rates, Total Parotidectomy  (total resection 
of both superficial and deep lobe with preservation of 
facial nerve) was adopted as a surgical option. Many 
surgeons went for an even lesser variant like Superficial/
Lateral Parotidectomy (resection of the superficial lobe 
lateral to the facial nerve with nerve dissection) or a 
Partial superficial parotidectomy (resection of part of the 
lateral lobe with facial nerve main trunk preparation) or 
an Extracapsular Dissection (Tumor with a cuff of normal 
tissue without main trunk preparation)[29]. There is 
debate about if lesser variant especially Extracapsular 
Dissection pays enough respect to tumor histological 
features especially satellite nodule and pseudopodia[18]. 
On the other side, many studies show that EC, PSP, SP, 
and TP all have similar recurrence rates. The argument 
for extracapsular dissection is shorter operation time, 
less complication rate especially Frey syndrome, and 
better cosmetic satisfaction, as well as an easier revision 
if needed as the facial nerve is not in the resection bed 
[23, 29, 30]. It needs to be said that accumulation of 
experience as demonstrated in the institutional learning 
curve in a Reference center in Germany as reported 
by Mantsopoulos et al.[31] helps to refine and optimize 
surgical outcome and procedure for extracapsular 
dissection, which leaves lateral parotidectomy as a choice 
for a more standardized approach for centers that deal 
with a low number of cases. 
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Abstract
 
Background: Chronic pain is a common clinical feature 
that accompanies osteopathy.  Knowledge and atti-
tudes of both patients and their treating clinicians would 
influence the patients’ outcomes and pain control. 

Objective: This systematic review will provide an un-
derstanding of the knowledge and attitudes of patients 
and clinicians towards musculoskeletal pain accompa-
nying osteopathy.

Method: Different keywords were used to search the 
medical literature, including: “knowledge” OR “Atti-
tude” AND “Osteopathy” AND “Pain” AND “patient” OR 
“clinician.” The search databases included Medline, 
Embase PubMed, and SCOPUS. The following step 
was reviewing the results to ensure that they were 
original research articles that examined the knowledge 
and attitudes about chronic musculoskeletal pain with 
osteopathy. All the eligible studies needed to mention 
the type of participants examined (either patients or 
clinicians).

Result: A total of 89 studies were obtained. After re-
moving review articles and choosing original research 
studies solely, 11 studies appeared from the filtration 
process. Eight research articles were eligible. All the 
included studies had a quantitative cross-sectional de-
sign. Only health care professionals were asked about 
osteopathy, where all the studies included osteopaths 
from different countries, except one study that included 
physiotherapists. Osteopaths knew about the benefits 
of osteopathy, particularly for lower back pain; how-
ever, their knowledge about biopsychosocial factors 
requires improvement. 

Conclusion: Knowledge about osteopathy benefits for 
controlling chronic musculoskeletal pain should be 
improved even among osteopaths. Awareness cam-
paigns about osteopathy are also needed for patients 
in orthopedic and physiotherapy clinics. 

Keywords: Knowledge, Attitude, Chronic pain, 
Musculoskeletal, Osteopathy. 
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Introduction

Chronic pain is regarded as a common condition that 
challenges physiotherapists and orthopedics [1]. Managing 
chronic pain necessitates an understanding of different 
contributors that affect chronic pain sensation in osteopathy 
patients. This is particularly crucial for musculoskeletal 
pain [2]. The prevalence of chronic pain is relatively high, 
with more than five million patients suffering from chronic 
pain annually in Europe, with an estimation of 28 million 
patients living with chronic pain [3]. 

Osteopathic techniques can play a pivotal role in reducing 
chronic musculoskeletal pain [4]. They have a particular 
benefit in pain associated with the low back. However, the 
knowledge of patients about the availability of osteopathic 
techniques and the attitudes and perceptions of clinicians 
towards using these techniques could significantly 
influence the use of osteopathy [5]. Osteopathy can also 
supplement the effect of medication, as biochemical 
explanations may not always be sufficient to explain the 
etiology of chronic pain [6].

There are multiple factors to consider with the assessment 
of Musculoskeletal chronic pain and the potential benefit 
from osteopathy [7]. There are socio-economic as well 
as psychological factors, that influence the perceptions 
of patients towards chronic pain [8]. However, improving 
patients’ knowledge about chronic pain and their options 
to control pain would improve their experience [9, 10]]. 

There have been some proposals that patients of clinicians 
who have positive attitudes towards using osteopathy 
to treat chronic pain have better clinical outcomes and 
more extended pain-free periods, compared to patients 
on pharmacological treatment solely. However, these data 
are still debatable and require further exploration [11]. 

Accordingly, this systematic review will determine what 
patients and clinicians know and how they behave towards 
chronic musculoskeletal pain managed with osteopathy. 

Review

Methodology
This systematic review adhered to the PRISMA checklist 
forms for systematic review and meta-analysis [12]. This 
systematic review was done via reviewing electronic 
databases to select the eligible research studies between 
2011 and 2021 through four databases: Medline, Embase, 
PubMed, and SCOPUS. 

Search Strategy
The keywords used were: “knowledge” OR “Attitude” AND 
“Osteopathy” AND “Pain” AND “patient” OR “clinician”. 
All the titles and abstracts resulting from this primary 
evaluation were assessed thoroughly to avoid losing any 
eligible research articles. The results were then evaluated 
to select only original research studies which examined the 
knowledge and attitudes about chronic musculoskeletal 

pain with osteopathy. All the included studies needed to  
mention the type of participants examined (either patients 
or clinicians). Only articles in English were considered 
studies of possible inclusion, which were then included in 
the second stage. 

Eligibility Criteria
The following stage was identifying the inclusion criteria 
to select the eligible research articles. Abstracts were 
assessed manually to identify all the articles that were to  be 
included for further review. We set inclusion criteria which 
comprised mentioning the participant population (patients 
or clinicians) as well as studies published during the last 
decade. The final stage was gathering the pre-defined 
extracted data from the pre-formed Excel sheet to collect 
data from eligible articles and arrange them. Reviews and 
articles that contained missing or overlapped data were 
removed.Additionally , unavailable full-text articles or poor 
study designs were removed. The full description of the 
search strategy is shown in Figure 1.

Data Review and Analysis
The initial stage in the data review process was a 
fundamental review that used a pre-formed Excel sheet to 
gather information. The selected information from eligible 
research studies was then revised via the Excel sheet. 
In the case of multiple research studies designed by one 
research group assessing similar variables, an evaluation 
for duplication possibility was carried out.  

Results

After evaluating all abstracts and assessing them against 
the inclusion criteria to detect the abstracts for inclusion, 
eight research articles were eligible to be included [13-
20]. All the included studies had a quantitative cross-
sectional design, where surveys were used to evaluate the 
knowledge and attitudes towards osteopathy for chronic 
musculoskeletal pain. 

Only health care professionals were asked about osteopathy, 
where all the studies included osteopaths from different 
countries, except one study that included physiotherapists 
[14]. It has been shown that osteopaths knew about the 
benefits of osteopathy for chronic musculoskeletal pain, 
particularly for lower back pain; however, their knowledge 
about biopsychosocial factors requires improvement. It 
has also been shown that patients’ demographics could 
affect their acceptance to being treated by osteopathy 
to control their pain but at a minimal level, as detailed in 
Table 1. 
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Table 1 
Authors Year Study design Sample 

size
Patients/ 
clinicians

Objective Result

Van Biesen 
et al. [13]

2020 questionnaire. 70 osteopaths To evaluate the attitudes 
of osteopaths towards 
using osteopathy to 
reduce chronic pain 

associated with chronic 
lower back pain.

The attitudes and knowledge of Spanish 
osteopaths were non-significantly different 

from other healthcare professionals 
towards using osteopathy. A quarter of the 

responders feared using osteopathy because 
of misconception, which influenced their 

management strategies.
Benny et al. 
[14]

2020 questionnaire. 99 Physio-
therapists’

To understand the 
attitudes and knowledge 

of musculoskeletal 
physiotherapists 

practicing in Canada 
towards osteopathy for 

chronic lower back pain.

To understand the attitudes and knowledge 
of musculoskeletal physiotherapists 

practicing in Canada towards osteopathy for 
chronic lower back pain.

Abrosimoff et 
al. [15]

2020 qualitative 
study

17 osteopaths To evaluate the attitude 
of osteopaths’ for their 

use of osteopathy to treat 
lower back pain with the 
challenges facing its use.

The responders thought that osteopathy 
could improve a patient’s experience of pain. 

They had good knowledge about factors 
causing chronic pain and how to manage 
these factors. However, there was great 
uncertainty about this treatment strategy, 

and physicians do not get enough training on 
osteopathy at their early career stages.

Fitzgerald et 
al. [16]

2020 questionnaire. 211 osteopaths To assess Australian 
osteopaths’ knowledge 
about the acceptance of 
osteopathy by patients 
as a treatment strategy 

for chronic pain.

Osteopaths believed that patients need 
psychological support besides osteopathy 

and that behaviors of patients towards 
osteopathy can be affected by demographic 
factors at a minimal level. They also thought 

that patients with lower back pain may 
need more treatment sessions than other 

patients.  Osteopaths who had higher 
studies and certification in pain management 

had significantly higher knowledge about 
osteopathy (p < 0.01).

Bar-Zaccay 
et al. [17

2018 cross-sectional 
survey

107 osteopaths To assess the attitudes 
and beliefs of osteopaths 
towards the management 

of low back pain (LBP) 
using osteopathy

Osteopaths’ believe in the benefits of 
osteopathy for controlling pain with LBP, but 
some were doubtful if the biopsychosocial 

model can help their decision-making 
regarding pain control. Future studies should 
investigate the impact of osteopaths’ beliefs 

on their clinical management of LBP
Formica et 
al. [18]

2018 qualitative 
study

11 osteopaths Italian osteopaths’ 
attitudes and beliefs 
towards chronic pain 

treatment.

Osteopaths displayed a more excellent 
orientation towards the benefit of osteopathy 

for chronic pain. Osteopaths had poor 
knowledge about the biopsychosocial model, 

which constitutes an integral part of the 
osteopathy treatment strategy. Osteopaths 

also lacked knowledge about how to 
evaluate psychosocial risk factors for chronic 

musculoskeletal pain evaluation.
Macdona ld 
et al. [19]

2018 cross-sectional 
questionnaire

216 survey To evaluate knowledge 
and attitudes of UK 
osteopaths towards 
chronic pain and the 

management of chronic 
musculoskeletal pain 

patients through 
osteopathy.

Osteopaths in the UK did not have 
significantly higher knowledge about 
the biopsychosocial strategies for the 
management of chronic pain patients 

compared to other healthcare professionals.  
Psychosocial factors of the patients’ pain 
experience can be improved. Osteopaths 

need further training on osteopathy benefits 
in chronic pain patients, particularly the 

biopsychosocial approach.
Morin et al. 
[20]

2014 survey 277 osteeopaths to examine the opinions 
of osteopaths about 

patient factors affecting 
osteopathy consultations 
for the management of 
chronic musculoskeletal 

pain.

Musculoskeletal pain located in the spine, 
thorax, pelvis, and limbs was the most 
common reason for patients seeking 
osteopath’s consultation among more 

than half of the patients. Females seeking 
osteopathy were significantly higher than 

males.
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Discussion

Patients with chronic musculoskeletal pain usually have 
an impaired quality of life and reduced productivity [16]. 
There are different methods for chronic pain; an effective 
approach is the use of osteopathy, particularly for 
chronic low back pain, though, evidence on its efficacy 
is still controversial for all patients with chronic pain [17]. 
Furthermore, knowledge and attitudes of patients and 
clinicians towards osteopathy for chronic musculoskeletal 
pain is unclear [7]. 

The present review examined the medical literature to 
identify the knowledge and attitudes of patients and 
clinicians from different specialities towards osteopathy. It 
has been shown that knowledge and attitudes of patients 
are understudied, and they were only examined from a 
clinicians’ point of view. Additionally, only osteopaths and 
physiotherapists were considered. 

The present review demonstrated that osteopaths and 
physiotherapists had inadequate knowledge and attitude 
about osteopathy, especially the biopsychosocial aspect 
of the strategy. It has been also revealed that female 
patients and those with lower back pain are the most 
common to seek medical advice for treating their chronic 
musculoskeletal pain with osteopathy. Also, socio-
demographic factors of patients might have minimal 
influence on the decision to apply osteopathy strategies 
to control their chronic pain.

Interest in understanding the knowledge and attitudes 
towards osteopathy has dramatically increased in the 
past five years, as shown in this review. Four studies 
examined the knowledge and behaviours of osteopaths 
and physiotherapists during the last year [13-16]. Also, 
questionnaires were found to be the most used method 
for understanding the knowledge and attitudes about 
osteopathy. 

Chronic low back pain was the most common type of 
chronic musculoskeletal pain which required osteopathy. 
Van Biesen et al. [13] showed that Spanish osteopaths’ 
knowledge and attitudes about osteopathy for treatment 
of chronic low back pain did not differ significantly from 
other medical professionals. While Van Biesen et al. [13] 
highlighted that osteopaths may fear using osteopathy for 
controlling their patients’ pain due to limited evidence on 
its use [13].

On the contrary, Benny et al. [14] showed that the 
knowledge and attitudes of osteopathy for chronic low back 
pain could vary based on the professional characters of the 
physiotherapists. Less experienced and physiotherapists 
working in public institutions had significantly higher 
knowledge compared to their peers (p-value<0.05). Benny 
et al. [14] also endorsed more studies to find associations 
between improving knowledge and improved patient 
outcomes in terms of pain control. These findings came 
compliant to the findings from Abrosimoff et al. [15] which 
involved osteopaths rather than physiotherapists. 

Moreover, Fitzgerald et al. [16] highlighted that patients 
need psychological support in addition to the osteopathic 
strategy, and that demographic variations among patients 
may affect their attitude and acceptance of osteopathy. 
Two additions for Fitzgerald et al. [16] was that patients 
with low back pain would need more osteopathy sessions, 
and that patients with pain control certification were 
significantly more aware of osteopathy (p-value<0.01).

Insufficient knowledge about biopsychosocial strategies 
for osteopathy were identified among Italian osteopaths 
by Formica et al. [18] and among UK osteopaths by 
Macdonald et al. [19]. Also, Morin et al. [20] demonstrated 
patients with the best attitudes towards osteopathy, 
included females, patients with musculoskeletal pain in 
thorax, spine, limbs and pelvis [20].

However, this review is limited by some obstacles. All the 
included studies used a quantitative design using surveys. 
Responses to surveys usually depend on the subjective 
opinion of the responders, which can affect the reliability 
of the assessed knowledge level. Other objective methods 
would be endorsed for future studies. 

Conclusion

Knowledge and attitudes of healthcare professionals, 
including physiotherapists and osteopaths, about 
osteopathy use for controlling chronic musculoskeletal 
pain should be improved through early training programs 
and courses starting from medical schools. Awareness 
campaigns and patient education sessions are also needed 
for patients who suffer from chronic musculoskeletal pain 
in orthopedic and physiotherapy clinics. Future studies 
should investigate the correlation between knowledge and 
attitudes towards osteopathy with patient outcomes.
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Abstract

Background: Paediatric palliative care is a specialized 
approach designed to improve the quality of life for 
children facing life-limiting illnesses, and their families. 
This comprehensive review explores the various inter-
ventions implemented within the realm of paediatric 
palliative care, encompassing physical, emotional, so-
cial, and spiritual dimensions.

Methods : A systematic literature search was conducted 
across major medical databases, identifying studies, 
reviews, and guidelines related to paediatric palliative 
care interventions. The selected articles were critically 
appraised to extract information on diverse aspects of 
care, including symptom management, psychosocial 
support, family-centred approaches, and ethical con-
siderations.

Results: The review synthesizes evidence on the holis-
tic nature of paediatric palliative care, highlighting the 
effectiveness of multidisciplinary teams in addressing 
the complex needs of children and their families. Physi-
cal symptom management, encompassing pain control 
and other symptom alleviation strategies, emerged as 
a crucial component. Psychosocial support interven-
tions, including counselling and therapeutic approach-
es, were found to enhance emotional well-being for 
both children and their caregivers.

Discussion: Effective communication emerged as a 
fundamental aspect, fostering shared decision-making 
and open dialogue about the child’s illness, prognosis, 
and treatment options. The family-centred approach 
recognized the pivotal role of families in the care con-
tinuum, emphasizing their needs and preferences. Eth-
ical considerations surrounding end-of-life care were 
explored, emphasizing the importance of navigating 
complex decision-making processes with sensitivity 
and respect for cultural and religious beliefs.

Conclusion: Paediatric palliative care, as revealed 
through this comprehensive review, constitutes a mul-
tifaceted and evolving field. The integration of diverse 
interventions, coupled with ongoing research and ad-
vancements, underscores the commitment to enhanc-
ing the quality of life for children facing life-limiting 
illnesses and their families. Future directions include 
continued collaboration between healthcare profes-
sionals, increased awareness, and further research 
to optimize care practices and outcomes in paediatric 
palliative care.

Keywords: paediatric palliative care, multidisciplinary 
care, symptom management, psychosocial support, 
family-centred care, ethical considerations
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Literature Review:  Paediatric Palliative Care

Paediatric palliative care is a specialized and evolving field 
dedicated to enhancing the quality of life for children facing 
life-limiting illnesses and their families. This literature review 
explores key themes in paediatric palliative care, including 
holistic care approaches, symptom management, family-
centred care, and ethical considerations.

Holistic Care in Paediatric Palliative Care 
Holistic care is a fundamental principle in paediatric 
palliative care, aiming to address the physical, emotional, 
social, and spiritual needs of the child and their family 
(Davies et al., 2017; Himelstein et al., 2016). The integration 
of a multidisciplinary team is crucial, involving healthcare 
professionals such as physicians, nurses, social workers, 
psychologists, and chaplains (Feudtner et al., 2013; Wolfe 
et al., 2018).

Symptom Management
Effective symptom management is paramount in improving 
the child’s comfort and overall well-being (Collins et al., 
2015; Klick et al., 2019). Studies highlight advancements 
in pain control, nausea management, and innovative 
approaches to alleviate symptoms (Twycross et al., 2017; 
von Baeyer et al., 2018).

Family-Centred Approaches 
Recognizing the family as a unit of care is a cornerstone 
of paediatric palliative care (Liben et al., 2015). Family-
centred care interventions involve families in decision-
making, care planning, and emotional support, promoting 
resilience within the family unit (Widger et al., 2016; 
Bluebond-Langner et al., 2018).

Communication in Paediatric Palliative Care 
Effective communication is crucial for facilitating shared 
decision-making and providing support to families (Knapp 
et al., 2017; Wiener et al., 2015). Communication tools 
and training for healthcare professionals are essential 
components of paediatric palliative care interventions 
(Feraco et al., 2019; Kassam et al., 2016).

Ethical Considerations
Ethical considerations, particularly in end-of-life care, are 
explored in the literature (Lyon et al., 2014; Meert et al., 
2018). Discussions on the withholding or withdrawing 
of treatment, respecting the autonomy of the child, and 
providing bereavement support are crucial aspects of 
ethical paediatric palliative care (Sisk et al., 2020; Hain 
et al., 2016).

This literature review highlights the multidimensional 
nature of paediatric palliative care interventions, 
emphasizing holistic and family-centred approaches. 
Ongoing research, collaboration, and advancements in 
symptom management and communication strategies 
contribute to the evolving landscape of paediatric palliative 
care, ultimately enhancing the quality of life for children 
and their families.

Methods

The literature review method was conducted in this research. 
Numerous articles were defined through searches of four 
electronic databases: CINAHL, Google Scholar, PubMed, 
and Web of Science. Key words during the search process 
included paediatric palliative care, multidisciplinary care, 
symptom management, psychosocial support, family-
centred care, ethical considerations. 

The literature search revealed 1500 topics for initial 
investigating. After reviewing the topics for their overall 
topics related to our research and discarding unrelated 
topics and repeated titles, 36 topics remained for literature 
review. Furthermore, 18 studies were excluded from 
research because they did not align with the inclusion 
criteria in our research or to the exclusion criteria.

Discussion

Holistic Approaches in Paediatric Palliative Care 
Paediatric palliative care embodies a holistic approach, 
addressing the multifaceted needs of children facing 
life-limiting illnesses. Davies et al. (2017) emphasize the 
importance of holistic care, including physical, emotional, 
social, and spiritual dimensions. This approach recognizes 
the child as a whole being, necessitating a coordinated 
effort from a multidisciplinary team to optimize the child’s 
quality of life (Wolfe et al., 2018).

Symptom Management Strategies
Efficient symptom management is paramount in paediatric 
palliative care to alleviate suffering and enhance the overall 
well-being of the child. Twycross et al. (2017) discuss 
advancements in pain control, emphasizing the use of 
tailored approaches to address individual needs. Collins 
et al. (2015) highlight the significance of comprehensive 
symptom management, extending beyond pain to 
encompass nausea, fatigue, and other symptoms.

Family-Centred Care 
Family-centred care plays a pivotal role in pediatric 
palliative care, recognizing the interdependence between 
the child and their family. Liben et al. (2015) advocate 
for interventions that involve families in decision-making 
and care planning. The positive impact of family-centred 
approaches is evident in studies by Bluebond-Langner et 
al. (2018), emphasizing the importance of addressing not 
only the medical needs of the child but also the emotional 
and practical needs of the entire family unit.

Effective Communication Strategies
Open and effective communication is a linchpin in 
navigating the complexities of paediatric palliative care. 
Wiener et al. (2015) stress the importance of transparent 
communication about the child’s condition, prognosis, 
and treatment options. Feraco et al. (2019) contribute to 
this discourse by highlighting the value of communication 
skills training for healthcare professionals, underscoring 
the need for tailored approaches in discussing sensitive 
topics with families.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023

RE VIE W



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

Ethical Considerations in Paediatric Palliative Care
Navigating ethical considerations is an inherent part 
of paediatric palliative care, especially in end-of-life 
situations. Lyon et al. (2014) discuss the nuances of ethical 
decision-making, including the withholding or withdrawing 
of treatment. Meert et al. (2018) delve into the ethical 
aspects of bereavement support, emphasizing the need 
for compassionate and culturally sensitive care during the 
grieving process.

Emerging Trends and Innovations 
The landscape of paediatric palliative care is continually 
evolving with emerging trends and innovations. Himelstein 
et al. (2016) explore the role of technology in enhancing 
care, while Knapp et al. (2017) discuss creative modalities 
such as play therapy and art therapy. These innovations 
contribute to a more personalized and comprehensive 
approach to address the unique needs of each child and 
family.

In conclusion, paediatric palliative care represents a 
comprehensive and evolving field that seeks to enhance 
the quality of life for children facing life-limiting illnesses, 
and their families. Holistic care, effective symptom 
management, family-centred approaches, communication 
strategies, and ethical considerations form the core pillars 
of this specialized care. Ongoing research and innovative 
interventions further propel the field forward, emphasizing 
a collective commitment to optimizing the well-being of 
children in palliative care.

References

• Bluebond-Langner M, et al. (2018). The Quality of 
Life of Children with Advanced Cancer: A Cross-Sectional 
Study. Palliative Medicine, 32(2), 376-385.
• Collins JJ, et al. (2015). Symptoms of Pain and 
Fatigue in Children with Cancer. The Journal of Pain, 
16(1), S112.
• Davies B, et al. (2017). Opening Spaces of 
Possibility: The Enactment of Palliative Competence in 
Paediatric Care. Qualitative Health Research, 27(2), 207-
218.
• Feraco AM, et al. (2019). Evaluation of 
Communication Skills Training for Pediatric Palliative Care 
Clinicians. Journal of Pain and Symptom Management, 
57(2), 289-298.
• Feudtner C, et al. (2013). Paediatric Palliative 
Care Programs in Children’s Hospitals: A Cross-Sectional 
National Survey. Paediatrics, 132(6), 1063–1070.
• Hain RDW, et al. (2016). Paediatric Palliative 
Medicine in the UK: Past, Present, Future. Archives of 
Disease in Childhood, 101(6), 591-597.
• Himelstein BP, et al. (2016). Paediatric Palliative 
Care. New England Journal of Medicine, 374(15), 1488-
1495.
• Kassam A, et al. (2016). Bereaved Parents’ 
Perspectives on Paediatric Palliative Care. Journal of 
Palliative Medicine, 19(5), 529-535.

• Knapp C, et al. (2017). Communication in 
Paediatric Oncology: State of the Field and Research 
Agenda. Paediatric Blood & Cancer, 64(5), e26370.
• Liben S, et al. (2015). Parental Perspectives on 
End-of-Life Care in the Pediatric Intensive Care Unit. 
Paediatric Critical Care Medicine, 16(3), e52-e58.
• Lyon ME, et al. (2014). Paediatric Palliative Care 
in Oncology: Experiences from the Field. American Journal 
of Hospice and Palliative Medicine, 31(5), 529-534.
• Meert KL, et al. (2018). Parental Bereavement 
Needs Assessment in a Paediatric Intensive Care Unit: 
A Multicenter Study. Paediatric Critical Care Medicine, 
19(9), e457-e467.
• Sisk BA, et al. (2020). Parental Perspectives 
Regarding Communication About Palliative Care for 
Children with Cancer. JAMA Network Open, 3(4), 
e202324.
• Twycross A, et al. (2017). Pain in Children: A 
Brief Overview of the Literature. International Journal of 
Palliative Nursing, 23(8), 372-377.
• von Baeyer CL, et al. (2018). Systematic Review 
of Self-Report Measures of Pain Intensity in 3- and 4-
Year-Old Children: Bridging a Period of Rapid Cognitive 
Development. The Journal of Pain, 19(4), 359-366.
• Widger K, et al. (2016). Development of a 
Paediatric Palliative Care Team in a Canadian Paediatric 
Oncology Centre. Journal of Paediatric Oncology Nursing, 
33(5), 354-366.
• Wiener L, et al. (2015). International Psychosocial 
Standards for Children with Cancer and Their Families: 
An Introduction to the Field. Paediatric Blood & Cancer, 
62(S5), S419-S424.
• Wolfe J, et al. (2018). A Framework for 
Psychosocial Support of Children with Serious Illnesses. 
Paediatrics, 141(2), e20180648.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023

RE VIE W



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ��WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023

POPULATION AND COMMUNIT Y STUDIES

Abstract
Background: Weaning refers to transitioning an infant’s 
diet from breast milk or formula to other foods and flu-
ids. When the infant stops receiving breast milk, it is 
considered fully weaned.

Aims: To assess the knowledge, and practices of moth-
ers on child weaning in the Aseer region.

Methods: A cross-sectional descriptive study was con-
ducted among 189 mothers in Aseer Region, using a 
self-administered online questionnaire.

Results: Nearly two-thirds of the participants were 
aware of the terms: weaning, diet, or complementary 
food (65.1%). Most of the participants (87.3%) knew 
the nutritional requirements for weaning their infants. 
There was a non-significant relationship between 
knowledge of mothers and their sociodemographic 
characteristics (e.g., their level of education, and so-
cioeconomic condition). More than two-thirds of the 
participants (71.4%) preferred breastfeeding their 

children associated with semi-solid food during the 
6– 9-month period. The majority of the participants 
(74.6%) initiated weaning with thin-consistency food. 
There was a significant relationship between the  
reason for supplementary feeding before six months 
and mothers’ socioeconomic condition (P <0.05).

Conclusions: Mothers’ knowledge and practices were 
good. There were no significant relationships between 
mothers’ knowledge level with weaning and socioeco-
nomic characteristics. There was a significant relation-
ship between the reason for supplementary feeding 
before six months and the socioeconomic condition.

Keywords: Knowledge, practice, mothers, weaning, 
Aseer region, Saudi Arabia.
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Introduction

The word “weaning” is derived from the Anglo-Saxon verb 
“wenian”, which means “to become used to something 
new.” A child’s growth includes the normal and unavoidable 
period of weaning from the breast. It is a multifaceted 
process including changes to one’s diet, immune system, 
biochemistry, and mental state [1]. Weaning can mean 
the complete cessation of breastfeeding (an “abrupt” or 
definitive weaning) or, as described here, a gradual process 
of introducing complementary foods into the infant’s 
diet while breastfeeding continues. Formula feeding, by 
definition, marks the beginning of weaning. Babies were 
generally breastfed longer in antiquity [2].

In 2002, the World Health Organization (WHO) modified 
toddlers’ feeding guiding principles by extending the 
advocated length of distinct breastfeeding from 4–6 
months to six months [3]. In turn, this intended that the 
advocated age for beginning complementary ingredients 
became additionally elevated to 6 months [4]. The WHO 
recommended a gradual weaning period from 6 months 
to 2 years to allow children to receive the benefits of 
breastfeeding, while also consuming the necessary 
nutrients from the complementary foods [5].

Both traditional, spoon-feeding and baby-led weaning 
methods are in agreement that children require the capacity 
to sit upright with very little support as a prerequisite to 
secure their feeding. In addition, the capacity to show 
readiness for feeding is a crucial developmental sign. 
Infants show readiness through awareness of their mouth 
, by bringing their hand to their mouth and imitating 
parents and through the use of  cutlery... In addition to 
the advice to start solids at or around 6 months of age, 
signs and symptoms of toddler readiness have to be taken 
into consideration with the aid of the mother and father 
through first introducing strong foods, as stated in the 
United Kingdom toddler feeding recommendation and the 
Australian guidelines [6].

The weaning process can be divided into four stages, 
consistent with age and the kind of complementary food 
accepted by the child, starting at 4– 6 months. Initially, 
food should be pureed [7].

At 7–9 months, finger foods like bread, fruits, and clumps 
of different things are often introduced because the child 
will be able to eat larger lumps in their food. From the 
age of 9 months, the aim is to slowly move children onto 
similar meals as the remainder of the family. The baby  
must be encouraged to feed itself and be provided with 
different styles of tasty and healthy meals [7].

Factors affecting weaning children 
Weaning age in which the child is fully weaned (or no 
longer breast fed ), varies from mother to mother  and 
can be prompted by many factors, such as the mother’s 
physiology, endemic issues  or willingness to breastfeed. 
Additional issues are the mothers’ awareness (i.e., 
modernization), and the mother’s monetary status (i.e., 

relative empowerment, poverty), sociocultural influences, 
and the child’s willingness to surrender breastfeeding [8].

Less knowledge among mothers about weaning leads to 
poor quality of weaning and incorrect weaning practices 
predispose toddlers to malnutrition, increased retardation, 
infection, sicknesses, and excessive mortality [9]. Less 
knowledge also leads to excessive incidence of dietary 
contamination in babies and malnutrition because incorrect 
weaning will boost the mortality and morbidity rate. Hence, 
it is vital to enforce the right interventions to instillthe right 
weaning practices. There are mothers who are unaware 
of proper weaning practices or techniques, which require 
intervention[10].

Knowledge and practices of mothers regarding weaning 
their children in KSA has appeared in past research; 
additionally following the practice of other mothers does 
not necessarily provide effective methods. [11].

Doctors and fitness care educators provide better methods 
and inspire mothers to follow those rather than practices 
inside the community. 

This study aimed to identify the knowledge and practices 
of mothers in Aseer Region regarding child weaning and to 
identify the relationship between mothers’ socioeconomic 
level and their knowledge and practices of weaning 
children.

Methodology

This study followed a cross-sectional descriptive design in 
Aseer Region, Saudi Arabia. The study population included 
mothers of children aged between 6 to 12 months. A non-
probability convenience sampling method was used to 
include 189 mothers. 

Data were collected using an online self-administered 
questionnaire adapted from a similar study [9]. It was 
distributed using WhatsApp. The study questionnaire 
included three main parts, as follows: 
• Sociodemographic Characteristics of Mothers: Age, 
working status, level of education, monthly income, number 
of children, and sources of information on knowledge and 
weaning practices.
• Knowledge on weaning: Eight knowledge statements 
concerning weaning, and diet.
• Weaning practices: 11 statements.

Scoring and grading
Participants’ responses regarding their knowledge, and 
weaning practices were scored, with (0) for an incorrect 
knowledge response, or incorrect practice, and (1) for a 
correct knowledge response or correct practice. Therefore, 
the total knowledge score for participants ranged from 0 to 8.  

Participants who attained a total knowledge score of >4, 
were considered to have a good knowledge grade about 
weaning, while those who attained knowledge scores <4 
were considered to have a poor knowledge grade about 
weaning.
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Participants who attained a total practice score of >6 were 
considered to have a good practice grade about weaning, 
while those who attained practice scores <5 were considered 
to have a poor practice grade about weaning.
  
Moreover, participants’ socioeconomic conditions (i.e., level 
of education, and monthly family income) were adapted 
according to Wani [12], as follows

Statistical analysis
Collected data were analyzed using the Statistical Package 
for Social Sciences (IBM, SPSS, version 28). Descriptive 
statistics (frequency and percentage) were applied. 
Correlation coefficients between participants’ scores were 
calculated. P-values less than 0.05 were considered 
statistically significant.

Results

Table (1) shows the distribution of Sociodemographic 
characteristics among the study participants. Almost half of 
the participants were aged between 20 to 30 years (47.6%). 
More than two-thirds of the participants (66.7%) were not 
employed. Around half of the participants (51.3%) had 
completed a bachelor’s degree. Nearly two-thirds of the 
participants   (61.9%) belonged to a  family with a monthly 
income of 5000-7000 SR. Almost half of the participants 
(42.3%) had more than three children. The primary source 
of information for the participants was their experience 
(47.1%). 

Table (2) indicates that nearly two-thirds of the participants 
were aware of the term “weaning diet” or “complementary 
food” (65.1%). Most of the participants (87.3%) had 
knowledge of the nutritional requirements, including energy, 
protein, vitamins, and other essential nutrients. More than 
two-thirds of the participants (72.0%) did not believe that 
feeding water, honey, and other semi-solid foods before 4 
months enhances health. Additionally, around 70% of the 
participants (69.8%) were aware that introducing weaning 
foods before 6 months could cause diarrhea symptoms. 
More than half of the participants (52.4%) received health 
education programs on weaning. Nearly two-thirds of the 
participants (64.0%) fed their babies with eggs during the 
weaning period. The majority of the participants (66.7%) 
reported that education helped them choose appropriate 
weaning patterns. Around 67% of the participants continued 
breastfeeding along with complementary foods for up to 24 
months. Finally, more than half of the participants (58.2%) 
believed that nutritious food was expensive.

Table (3) shows that around 46.6% of the participants 
reported not having enough milk to feed the baby as the 
main reason for introducing solid foods before 6 months. 
Additionally, more than two-thirds of the participants (71.4%) 
preferred feeding their children with breast milk along with 
solid food during the 6–9-month period. The majority of the 
participants (74.6%) initiated weaning with thin-consistency 
food. Almost half of the participants (48.1%) were unaware 
of how many food groups to offer their children. The data 
also showed that more than half of the participants (51.3%) 
introduced “Khichri” (a ish with a rice basis) as the first 
weaning food, and the majority (56.6%) preferred cooking 
weaning food using the same food that was prepared for 
the family. Finally, half of the participants (50.3%) preferred 
a particular utensil for a weaning spoon.

Figure (1) shows that almost two-thirds of participant 
mothers had a good knowledge level about weaning.

Figure (2) shows that more than half of participant mothers 
had a good practice level about weaning.

Table (4) shows that participants’ knowledge scores did not 
correlate significantly with their educational level or monthly 
income. 

Table (5) shows a significant correlation between the reason 
for feeding before six months and the family monthly income 
(P=0.013). 
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Table 1: Distribution of Socio-demographic characteristics among the participants in the study (n=189)

Table 2: Factors showing mother’s knowledge concerning weaning diet
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Table 3: Participant mothers’ practices
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Figure 1: Participants’ knowledge levels about weaning

Figure 2: Participants’ practice levels about weaning
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Table 4: Correlation between mothers’ knowledge scores and their socioeconomic condition (Level of education, 
and monthly income)

† Statistically significant (p<0.05)

Table 5: Correlation between mothers’ practice scores and their socioeconomic condition (Level of education, 
and monthly income)  

† Statistically significant (p<0.05)
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Discussion

Our results showed that nearly two-thirds of the 
participants were aware of the terms: “weaning”, “diet”, or 
“complementary food”. Moreover, most participants knew 
the nutritional requirements, including energy, protein, 
vitamins, and other essential nutrients. 

These results agreed with those of Alam Eldin et al. [13], 
who found that more than two-fifths of participant mothers 
said that weaning can start at the age of 4-6 months, and 
most of the mothers reported provision of nutrients needed 
in the first six months. Our results also matched with those 
of Rasheed et al. [35], who reported that most mothers 
knew about weaning and its starting time. Furthermore, 
the current study agreed with those of Tasrrufoon and 
Tulasi’s [15], who showed that the meaning of weaning 
was correctly reported by most participants.
 
However, our results contradict the findings of Manisha 
and Khan [9], who revealed that less than one-third of 
participants knew the meaning of weaning and were 
aware of the nutritional requirements (e.g., energy, 
protein, vitamins, etc.). Moreover, Maiti et al. [5] found 
that supplementary feeding has been started before the 
age of four months by almost two-fifths of mothers, and 
a minority had initiated feeding in infants after six months 
of age. These results may be due to the poor knowledge 
among the participants in the Manisha and Khan [9] and 
Maiti et al. [5] studies.

In the current study, more than two-thirds of the participants 
(72%) did not believe feeding water, honey, and semi-
solid foods before four months enhances health. Parallel 
to these findings, Rasheed et al. [14] found that most 
mothers think cow milk is not good for infants during 
their 1st month. However, these findings disagreed with 
Manisha and Khan’s [9] study, which revealed that one-
fifth of mothers believed that giving water, honey, and solid 
foods before the age of four months would enhance their 
health. Naher et al. [16] reported that most participants 
agreed to introduce foods other than breast milk before 
six months. 

These differences may be attributed to decreased 
knowledge among the participants in the studies by 
Manisha and Khan [9] and Naher et al. [16].

The current study revealed that more than two-thirds 
believed that introducing weaning foods before six months 
could cause diarrheal symptoms. These results were in 
line with those of Manisha and Khan [9], who found that 
less than one-third of participants answered that giving 
their children weaning foods before the age of six months 
is frequently associated with diarrheal symptoms. These 
results also matched those of Alsufyani et al. [17], who 
found that most participants replied that weaning before 
three months of age will not make the infant healthy.

More than half of the participants in the current study 
received health education on weaning, and more than 
two-thirds reported that education helped them choose 

appropriate weaning patterns. These results were similar 
to those of Manisha and Khan [9], who revealed that about 
one-half of mothers said that receiving health education 
helped them choose weaning patterns properly. 

In contrast, Rasheed et al. [14] noted that most mothers 
learned about weaning from their grandparents and got help 
from studying weaning-related books. These results may 
be due to the poor health education of the participants.

Results of the current study revealed that almost two-
thirds of the participants fed their babies with eggs during 
the weaning period. These results matched those by 
Naher et al. [16], who found that most respondents agreed 
that a protein diet must be added to weaning, such as 
meat, fish, and eggs. However, these results contradicted 
those by Manisha and Khan [9], who reported that most 
participants replied that babies cannot have eggs at all 
during the weaning period. This may reflect the poor health 
educational levels of their participants.

Our study results found that more than two-thirds of the 
participants continued breastfeeding with complementary 
foods for up to 24 months. These results agreed with 
those by Manisha and Khan, 2021 [9], who reported 
that more than two-thirds continued  breastfeeding with 
complementary food for up to 24 months. These results 
are also in accordance with those of Alsufyani et al. [17], 
who revealed that more than two-thirds of the participants 
replied that after beginning weaning, it is necessary to 
continue breastfeeding because the infant will not be 
satisfied with other foods. Similarly, Tasrrufoon and Tulasi 
[15] showed that more than one-half of the participants 
replied that continuation of breast milk should be given 
along with the weaning. 

In contrast, Gohal et al. [18] reported that among those who 
continued breastfeeding, less than two-thirds eventually 
stopped after their infants were six months old. Moreover, 
Maiti et al. [5] found that less than one-fifth continued 
breastfeeding after the initiation of supplementary feeding. 
These may be attributed to the poor health education 
levels among the participants in both Gohal et al. [18] and 
Maiti et al. [5] studies.

The current study documented that more than half of the 
participants believed that nutritious food was expensive. 
These results were in line with the Manisha and Khan [9] 
study which revealed that two-fifths believed that highly 
nutritional foods are usually expensive.

It is to be noted that the knowledge level of almost two-
thirds of participants in the present study about weaning 
was good. Similarly, Manisha and Khan [9], in India, 
revealed that about two-thirds of mothers had good 
knowledge regarding weaning. These results also matched 
with those of the study by Alsufyani et al. [17], in Makkah 
Al-Mokarramah, Saudi Arabia, which found that the 
knowledge regarding weaning was high in one-half of the 
participants. In contrast, Al-Gashanin and Ghazwani [11], 
in Najran, Saudi Arabia, revealed that knowledge levels 
about weaning were poor among most participants.
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The current study documented that almost half of 
the participants reported not having sufficient milk to 
breastfeed their infants, hence, early start of solid foods 
before six months. Moreover, more than two-thirds of the 
participants preferred feeding their children breast milk 
with solid food during a 6 to 9-month period. These results 
were also in accordance with those of Manisha and Khan 
[9], who found that about one-half of the respondents 
started weaning at six months due to the lack of sufficient 
breast milk. Moreover, most participants preferred breast 
milk with solid food during 6-9 months.

The study found that almost three-quarters of the 
participants initiated weaning with thin-consistency foods. 
These results matched those of Manisha and Khan [9], in 
India, who showed that less than two-thirds of the mothers 
fed their infants thin food. The results also agreed with 
those of Alam Eldin et al. [13], in Aseer Region, Saudi 
Arabia, who found that most mothers reported feeding 
their infants crushed and easy-to-chew foods. 

These results also agreed with those of Alsufyani et al., 
[17] in Makkah Al-Mokarramah, who reported that more 
than half of participants fed their children fortified foods, 
as a first food when they began the weaning, while less 
than one-third reported mashed foods, such as potatoes 
and bananas. 

However, these results are incongruent with those of 
Kostecka et al. [19], in Poland, who reported that most 
respondents stated that the first solid foods introduced to 
their infants’ diet at six months were vegetables, such as 
carrot puree, and fruits, followed by apple puree, gluten-
free pudding, juice, and soup. 

Gohal et al. [18], in Jazan, Saudi Arabia, reported that 
more than one-half of the participants started with liquid 
components and later switched to solid foods. Opposite to 
the study results, Rasheed et al. [14] showed that more 
than one-half introduced solid foods to their babies after 
six months and first introduced rice and cereals to babies. 
These results may be a return to the poor practice of the 
participants toward weaning.

Our study revealed that almost one-half of the participants 
were unaware of how many food groups to feed their 
children. This finding matches those of Manisha and Khan 
[9], who showed that almost one-third of mothers preferred 
five food groups, but one-half of mothers were unaware of 
how many food groups to feed their children.

The results showed that more than half of the participants 
introduced “Khichri” as the first weaning food. This finding 
agreed with that reported by Manisha and Khan [9], that 
rice/pulses water was the first weaning food chosen by 
one-half of the participants, while less than one-third chose 
Khichri. These results are in line with a study conducted 
by Alam Eldin et al. [13], which revealed that less than 
two-thirds of respondents listed crushed vegetables and 
fruits, in addition to fluids by more than one-half. 
 

Al-Gashanin and Ghazwani [11] found that more than half 
of the participants used homemade foods, and more than 
two-thirds used mixed food. These results agreed with 
Tasrrufoon and Tulasi [15] who showed that regarding the 
foods selected for weaning preparations, one-half stated 
that they used easily digestible and palatable foods.

Our study found that more than half of the participants 
preferred cooking the weaning foods using the same 
foods prepared for the family members, and more than 
half of the participants preferred a particular utensil for 
weaning, such as a little spoon. 

These results matched those by Manisha and Khan 
[9], who showed that about two-fifths preferred cooking 
weaning food using the same food prepared for the family, 
and all the participants preferred using special cups and 
spoons for providing the weaning foods to their children. 
Also, Alsufyani et al. [17] revealed that almost one-third of 
the participants used a cup and dish and a small spoon. 
Similarly, Al-Gashanin and Ghazwani [11] found that 
most mothers, including those well-educated, used to 
follow local customs in their choice of weaning methods. 
In contrast, Maiti et al. [5], in India, reported that most 
participants bought outside food. This difference may be 
attributed to their reluctance to cook or their decreased 
knowledge about weaning foods.

The present study revealed that mothers’ knowledge 
and practices toward weaning among the participants 
were good. These results agreed with those by Manisha 
and Khan [9] and Alsufyani et al. [17], who revealed that 
mothers’ knowledge and weaning practices were high in 
more than two-fifths of the participants.

Our study found that there were non-significant 
relationships between factors of knowledge regarding 
weaning and participants’ socioeconomic characteristics. 
On the other hand, there was a significant correlation 
between the reason for feeding before six months and 
the family monthly income. However, there were non-
significant correlations between other factors of mothers’ 
practices with their socioeconomic characteristics.

These results are in accordance with those of Manisha and 
Khan [9], who also reported a non-significant relationship 
between participants’ knowledge concerning weaning 
against their socioeconomic condition. However, these 
results are incongruent with those of Gohal et al. [18], who 
reported that married mothers, those belonging to middle-
income families, and housewives were significantly likelier 
to have higher odds of good weaning practices. Also 
Manisha and Khan [9] showed that there were significant 
correlations between practice factors of weaning, (such as 
their preferences for foods during 6-9 months, frequency 
of feeding at the starting, and frequency of feeding during 
10-12 months) with mothers’ educational qualification. 
Moreover, Naher et al. [16] found significant relationships 
between older mothers, having more than one baby, and 
an older child, higher educated, and period of weaning 
with the weaning practices.
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In conclusion, the present study indicated that mothers’ 
knowledge and practice about weaning of their children 
are good. There are non-significant relationships between 
factors of knowledge regarding weaning and socioeconomic 
characteristics (mothers’ levels of education monthly 
income). There is a significant relationship between the 
reason for feeding before six months and the mothers’ 
monthly income.

The present study recommends conducting 
comprehensive educational programs about weaning 
practice. Moreover, health education about proper 
weaning practices should be included in the college 
education curricula to dispel any misconceptions about 
weaning. Detailed discussions of weaning practices 
with undergraduate students, is necessary to impart the 
correct knowledge and practices. Moreover, healthcare 
professionals should provide community-based health 
education to the public to enhance their knowledge and 
practices about weaning.

However, since this study was carried out in only one 
area, i.e., Aseer Region, on a limited sample of mothers, 
its results cannot be generalized to mothers in different 
regions in Saudi Arabia. Therefore, further studies on 
larger study groups are strongly suggested. 
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Abstract

Aim of Study: To investigate the relationship between 
shift work status, eating habits, and body mass index 
among nurses.

Methods:  This study followed a cross-sectional re-
search design. It included all nurses with at least one 
year of experience in the nursing field, at all main gov-
ernmental healthcare facilities in Abha City, Saudi Ara-
bia. Eligible nurses were invited via e-mail to respond 
to a self-administered questionnaire in the English 
Language, which was generated using an online sur-
vey system (Google Form). The questionnaire consist-
ed of an interface and three parts:  sociodemographic 
characteristics, anthropometric measurements, and a 
validated food frequency questionnaire. 

Results: The total number of participants was 403. The 
age of most participants (78.7%) was 30-40 years. 
They were mostly females (82.1%), Saudis (65%), and 
married (56.6%). Almost half of the participants (47.1%) 
had rotating work shifts, while 52.9% of them reported 
that they had fixed day work shifts. About one-third of 
nurses (32.5%) were overweight, while obesity and 
underweight were prevalent among 24.6%, and 3% of 
them, respectively. Chicken kabsa was the most com-
monly consumed type of meat (82.6%), while sausag-
es were the least (18.1%). Biryani or red rice was the 
most commonly consumed type of bread and cereals 
food category (93.1%), while the least was maasoub 
(banana bread) (34%). Boiled egg sandwiches were 
the most commonly consumed (77.9%), while chick-
en sandwiches were the least (34.7%). White cheese 
was the most commonly consumed of dairy products 
(72.2%), while fat-free labneh was the least consumed 
(26.3%). Nuts were most commonly consumed in the 
sweets and snacks category (75.4%), while ice cream 
was the least (48.9%). Red tea was the most common-
ly consumed drink (85.4%), while caffeine-free coffee 
was the least consumed (34.2%). Dates were the most 
commonly consumed fruits (92.6%), while dried fruits 
were the least (41.9%). The green salad was the most 

commonly consumed type of vegetable (91.3%), while 
the mushroom was the least (30%). The prevalence 
of obesity among participants with rotating work shifts 
was significantly higher than those in the fixed-day work 
shift (31.6% and 18.3%, respectively, p=0.001). More-
over, means of consumed food categories were higher 
among participants with rotating work shifts than those 
with fixed days’ work shifts. Significant differences 
were observed regarding participants’ consumption of 
meat and fish (p=0.035), bread and cereals (p=0.044), 
and sandwiches and burgers (p=0.039). 

Conclusions: Prevalence rates of obesity and over-
weight are high among nurses. Rotating work shift 
nurses have poor eating habits, which might lead to an 
imbalance in their diet. They consumed more food cat-
egories with high energy values than those with fixed 
day shifts. Moreover, rotating work shift nurses tend to 
consume more snacks than complete meals. 

Key Words: Nurses, Shift work, Eating habits, Body 
mass index, Saudi Arabia
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Introduction

Work shifts allow services to continue around the clock and 
help meet the demands of consumers in many businesses 
and industries, including health care (1). In most hospitals, 
nursing provides 24-hour patient care services on 
different shifts. They may prefer to work night shifts for 
various reasons, including family obligations, babysitting 
issues, returning to school, and night differential payment. 
However, they are often unaware of the likely negative 
health implications of night shifts (2).

Nutrition is a component of overall health, which could 
be influenced by the rotating shift work status of nursing 
staff. Changed dietary habits among them were frequently 
observed after starting shift work. These changes include 
increased incidence of overweight, poor dietary habits, 
and low physical activity. Moreover, shift-working nurses 
have increased their intake of sweet foods and other 
unhealthy dietary choices, with fast and fatty foods (3). 
During night shifts, nurses usually experience insufficient 
sleep, tiredness, and an inability to recover between shifts 
(4). 

Insufficient sleep, even for one night, could cause 
metabolic imbalance and weight gain by creating a need 
to replace sleep loss and energy by consuming more food 
(5-7). In 2012, Nahm et al. (8) discovered that 53.8% of 
their participants missed meals because of busy work 
schedules. In addition, 72.2% of the respondents indicated 
that they felt they were not engaging in enough exercise 
(8). Moreover, Huth et al. (9) reported that 27.5% of night-
shift nurses had a BMI of >30 kg/m2. Marqueze et al. (10) 
added that night shift work was associated with greater 
weight gain than working day shifts (10).

Researchers are focusing on the occupational-related 
weight gain associated with shift work. For example, 
Asaoka et al. (11) found connections between shift work 
and weight gain among female night shift nurses in Japan. 
A study conducted in Brazil concluded that the problems 
of shift work nursing were poor sleep quality and reduced 
access to quality food choices. Shift work could also lead 
to unhealthy weight gain and weight-related medical 
conditions among female nurses (10).

Since norms about food and body weight vary from 
culture to culture (12), it is important to investigate the 
Saudi cultural population concerning weight gain among 
shift nurses. Weight gain can lead to obesity. Obesity 
has become one of the most common health problems 
worldwide. Having a BMI of 25 kg/m2 or higher constitutes 
being overweight and having a BMI of 30 kg /m2 or higher 
constitutes obesity (13).

Because of the increased prevalence of unhealthy dietary 
patterns among shift work nurses, recent research on 
the occupational-related weight gain associated with 
shift work concluded that most shift work nurses have 
unhealthy dietary habits and are susceptible to health-
related problems, such as overweight and obesity (10-11). 

However, researchers have to focus on nurses and 
shift work as it relates to weight gain. Therefore, in this 
quantitative study, the researcher will examine the 
connections between shift work and weight gain among 
nurses to determine whether overweight/obesity and shift 
work are related in the nursing population.

Information on shift work and weight gain among nurses 
is lacking in the literature although it is needed to identify 
potential health problems associated with shift work and 
weight gain in the nursing population. Therefore, this study 
may lead to changes in policies and working conditions to 
promote the health and well-being of the nursing workforce. 
Promoting the health of nurses, especially those assigned 
for work shifts, is expected to prevent the development of 
numerous conditions associated with weight gain, such as 
heart diseases, hypertension, diabetes, stroke, and some 
forms of cancer (14-15).

In 1996, Costa (16) noted that shift work, especially night 
work, may negatively impact the health and well-being of 
workers. It is associated with disturbed circadian rhythms 
of workers’ psychophysiological functions; interferes with 
their work performance and efficiency, with increased 
incidence of errors and accidents; facing difficulty with 
maintaining social relationships and negative influences 
on   marital relations and child-care; disturbed sleeping and 
eating habits; and gastrointestinal and neuropsychiatric 
disorders, in addition to cardiovascular dysfunctions. More 
specific adverse effects can be associated with women’s 
health, both in relation to their particular hormonal and 
reproductive function, and their social role.

Atkinson et al. (17) reviewed the behavioral and biological 
disturbances accompanied by shift work. They noted that 
meal frequencies were generally reduced while snacking 
increased during night shifts. They explained these findings 
by the unavailability of preferred foods at workplaces, lack 
of time, and reduced desire to eat at night. They added that 
‘normal’ eating habits with the family become disrupted 
and the metabolic responses to food become altered by 
shift work.

In Turkey, Varli and Bilici (18) conducted their study to 
assess the nutritional status of 110 shift-working female 
nurses at a university hospital in Ankara, Turkey (56 
nurses in the control group, and 54 nurses in the study 
group). Results showed that the mean daily energy 
intake of nurses in the study group was higher than that 
of the control group (1756±659 kcal and 1694±431 kcal, 
respectively), while the carbohydrate intake and fat intake 
were also higher in the study group, but the protein and 
iron intake were higher in the control group. The study 
recommended that to improve shift nurses’ performance 
and nutritional status, it is essential to provide accessible, 
healthy, and quality food services.

In Poland, Nejman and Gotlib (19) conducted their cross-
sectional study to assess the influence of 126 female 
nurses’ shift work in Warsaw hospitals on their dietary 
habits. Participants were categorized into Group (A) which 
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included 87 nurses working in a 2-shift system for 12 
hours, and Group (B) which included 39 nurses working 
in a single-shift system for 7.35 hours. The detailed 
analyses of participant nurses’ dietary habits revealed that 
their everyday diet comprised several nutritional errors, 
but their diets were sufficient. There was a significant 
correlation between shift work and both regularity and 
variety of nurses’ meals. Group B nurses ate more 
regularly compared with nurses in group A.

Persson and Mårtensson (20) conducted their study to 
describe situations with a remarkable effect on healthy 
diets among 27 community nurses working the night 
shift. They followed a qualitative descriptive design with 
a Critical Incident Technique. Results of 143 situations 
were identified and comprised 2 main areas, i.e., coping 
ability at work and during leisure hours. Coping ability at 
work showed that the nurses’ diet and exercise habits 
were influenced by social interaction with colleagues at 
work. Coping ability during leisure hours showed that diet 
and exercise habits were influenced when the nurses 
recovered from the disruption to their circadian rhythm 
and when they took advantage of the freedom of action 
offered by night work. They recommended identifying 
factors     that influence diet among nurses working the 
night shift. 

Madide (21) conducted their cross-sectional study to 
evaluate the relationships between shift work, eating 
habits, and body mass index (BMI) among 307 Lebanese 
nurses. Results showed that 78.2% of participant nurses 
had irregular meal timing with a significant decrease in 
their number of completely consumed meals during the 
day and an increased number of snacks consumed during 
the night (p < 0.05). The most frequently consumed 
snacks during night shifts were sweets and potato chips. 
Moreover, BMI and waist circumference significantly 
increased with nurses’ duration of work (r=0.175; p < 
0.05) and the number of night shift hours over their work 
experience (r=0.135; p < 0.05). The study concluded that 
night shift work is positively associated with abnormal 
eating patterns and BMI, but the increase in BMI was not 
related to nurses’ eating habits.

Although most nurses are expected to have adequate 
knowledge regarding health education, health promotion, 
and healthy nutritional habits, they may not be fully aware 
that they are at high risk for obesity (22). Moreover, nurses 
may be unaware of the negative effects of shift work on 
their health (23). Therefore, this study is expected to help 
nurses understand that shift work may be negatively 
associated with several health concerns.

This study aimed to investigate the relationship between 
shift work status, eating habits, and body mass index 
among nurses in Abha City. 

Methods

This study followed a cross-sectional research design. 
The study settings consisted of all main governmental 
healthcare facilities in Abha City including Aseer Central 
Hospital, Abha Maternity and Children Hospital, Abha 
Mental Health Hospital, Prince Faisal bin Khalid Cardiac 
Center, and primary healthcare centers in the Abha 
sector. 

This study included all nurses (i.e., males, females; Saudi 
and non-Saudi) at governmental healthcare facilities 
in Abha City, with at least one year of experience in the 
nursing fields. 

The sample size for our study was calculated according to 
the formula (n= z2xpxq)/d2 (24), where (n) is the minimum 
sample size; (z) statistics = 1.96, assumed prevalence 
(p) of 50% for overweight/obesity among nurses, and an 
acceptable error level (d) of 5%, then the minimum sample 
size was calculated to be 382 participants. However, the 
sample size was increased to 400 to compensate for 
missing data. The data were collected during the period 
from April until May 2022.

The total number of nurses in the study setting is 1,650. 
Selecting participants that fulfill the necessary sample size 
was based on a simple random sampling technique, using 
the Excel program function “=RANDBETWEEN(1,1650)”. 
This function was applied to obtain 450 random numbers.   

Eligible participants were invited via e-mail to respond 
to a self-administered questionnaire in English, which 
was generated using an online survey system (Google 
Form). The questionnaire consisted of an interface and 
three parts including sociodemographic characteristics, 
anthropometric measurements, and a validated food 
frequency questionnaire. The interface of the questionnaire 
explained the aim of the study and additionally assured the 
participants on confidentiality grounds. Informed consent 
for participation was obtained on the interface of the 
questionnaire via a statement informing the respondents 
that their positive response was considered informed 
consent. The questionnaire was filled out anonymously. 
•  Sociodemographic characteristics: A total of nine items 
related to sociodemographic factors were assessed. 
They included age, gender, nationality (Saudi, or non-
Saudi), qualification, experience in nursing, marital status, 
monthly income, type of work shift, and any associated 
comorbidity.
•  Anthropometric measurements: Body mass index (BMI), 
which is the ratio of weight in kilogram to height in meter 
square, was used to assess body mass status. Participant 
nurses were asked to provide their own height and weight 
measurements. Hence, participants’ BMI was calculated 
according to their reported weight (in kg) and height (in 
meters). According to the World Health Organization 
(WHO), participants were classified based on their BMI 
as underweight (BMI < 18.5), normal (BMI = 18.5- 24.9), 
overweight (BMI = 25-29.9), or obese (BMI ≥ 30). (25)
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•  Dietary habits were assessed using The Saudi Food 
Frequency Questionnaire (SFFQ) (See Annex) originally 
developed by Gosadi et al. (26) in Arabic language. 
It is a semi-quantitative food frequency questionnaire 
suitable for the Saudi population. It has a high reliability 
and reasonable validity and is suitable for use in large-
scale nutritional epidemiological investigations. It was 
developed in the Arabic language with 140 food items 
included, where a closed-ended approach was used. 
Moreover, nine answering options are present for each 
question as follows: never or less than a month, 1 - 3 per 
month, once a week, 2 - 4 per week, 5 - 6 per week, once 
a day, 2 - 3 per day, 4 - 5 per day, 6+ per day. Open-ended 
questions were added at the end of the questionnaire to 
collect information about other food items that may not be 
listed. In addition, questions regarding the type of cooking 
fat, visible fat consumption, consumption of salt, and 
vitamins were added (27).

The SFFQ questionnaire was translated to English 
language by a certified translation office and back-
translated into Arabic by another language expert to 
ensure accuracy. A pilot study was conducted using the 
bilingual copy of the questionnaire on 20 nurses, to assess 
the wording as well as clarity of the study tool. 

Data were collected during the period from April to May 
2022.  Collected data were statistically analyzed using the 
Statistical Package for Social Sciences (IBM SPSS, version 
25). Descriptive statistics (i.e., frequency and percentage 
for categorical data; and mean and standard deviation for 
quantitative data) were calculated. Testing significance of 
differences was applied using the Chi-square (X2) test for 
qualitative variables and the independent samples t-test 
for comparing quantitative variables. P-values less than 
0.05 were considered statistically significant.

The Institutional Review Board (IRB) ethical approval was 
obtained from the Scientific Research Committee at King 
Khalid University (ECM #2022-1304), (Appendix 2), as 
well as the General Directorate of Health in Aseer Region 
(Appendix 3). 

Results

A total of 450 nurses were invited to participate in the 
present study. However, after several communications 
through emails and phone calls, the researcher received 
only 403 responses (response rate = 89.6%). 

Table (1) shows that the age of most participants (78.7%) 
was 30-40 years. They were mostly females (82.1%), 
Saudis (65%), and married (56.6%). More than half of the 
participants (53.1%) were Diploma-qualified, while 39.7% 
had BNS degrees and 7.2% had MNS degrees. 

Table (2) shows that most participants were working at 
a hospital (67.5%). More than half of the participants 
(54.1%) were nurse assistants/technicians, while 39% 
were nursing specialists. The work experience was mainly 
10-20 years (67.2%), and the monthly income of 54.6% of 
the studied subjects was 10,000-15,000 SR. 

Figure (1) shows participants’ type of work shifts during 
the last month. It is obvious that 47.1% of participants 
reported that they had rotating work shifts, while 52.9% of 
them reported that they had fixed day work shifts.
 
Table (3) and Figure (2) show that 40.0% of the studied 
subjects reported that they had normal body weight and 
32.5% of them reported that they were overweight, while 
obesity and underweight were prevalent among 24.6%, 
and 0.3% of them respectively.
 
Table (4) shows that chicken kabsa was the most 
commonly consumed type of meat (82.6%), while 
sausages were the least (18.1%). Biryani or red rice was 
the most commonly consumed type of bread and cereals 
food category (93.1%), while the least was maasoub 
(34%). Boiled egg sandwiches were the most commonly 
consumed (77.9%), while chicken sandwiches were the 
least (34.7%). White cheese was the most commonly 
consumed of dairy products (72.2%), while fat-free 
labneh was the least consumed (26.3%). Nuts were most 
commonly consumed in the sweets and snacks category 
(75.4%), while ice cream was the least (48.9%). Red tea 
was the most commonly consumed drink (85.4%), while 
caffeine-free coffee was the least consumed (34.2%). 
Dates were the most commonly consumed fruits (92.6%), 
while dried fruits were the least (41.9%). Green salad was 
the most commonly consumed type of vegetable (91.3%), 
while mushroom was the least (30%).

Table (5) shows that participants’ work shift type differed 
significantly according to their age groups, marital 
status, and qualification (p<0.001 each), with the highest 
frequencies of rotating work shifts among nurses who are 
younger, single, and BNS qualified.  
 
Table (6) shows that participants’ work shift type differed 
significantly according to their workplace, position, 
and monthly income (p<0.001, p=0.008, and p<0.001, 
respectively). Only those who worked at hospitals had 
rotating work shifts. Moreover, the highest frequencies of 
rotating work shifts were observed among senior nursing 
specialists and those with monthly incomes less than 
10,000 SR. 

Table (7) shows that the prevalence of obesity among 
participants with rotating work shifts was significantly 
higher than those in the fixed day work shift (31.6% and 
18.3%, respectively), while the prevalence of overweight 
was almost equal between both groups (32.1% and 32.9%, 
respectively). Moreover, prevalence rates for underweight 
and normal weight were significantly higher among those 
in the fixed-day work shift group than among participants 
with rotating work shifts. The difference between 
participants’ body mass index and their work shift group 
was statistically significant (p=0.001).

Table (8) shows that the means of consumed food 
categories were higher among participants with rotating 
work shifts than those with fixed days’ work shifts. Significant 
differences were observed regarding participants’ 
consumption of meat and fish (p=0.035), bread and 
cereals (p=0.044), and sandwiches and burgers (p=0.039).  
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Table 1:  Participants’ personal characteristics

Table 2: Participants’ work characteristics
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Figure 1: Participants’ type of work shift during the last month

 
Table 3: Body mass index categories among participants

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023

POPULATION AND COMMUNIT Y STUDIES



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10�0 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 11,  DECEMBER 2023

POPULATION AND COMMUNIT Y STUDIES

Figure 2: Body mass index categories among participants

Table 4: Participants’ consumptions of different food categories ‡

‡ Multiple food categories can be stated
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Table 5: Participants’ work shift type according to their personal characteristics

† Statistically significant

Table 6: Participants’ work shift type according to their work characteristics

† Statistically significant
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Table 7: Participants’ body mass index according to their work shift type

† Statistically significant

Table 8: Means of food categories consumed during work among participants during the last year according to their work shift 
type

† Statistically significant

Discussion

Due to the various factors related to the healthcare sectors, 
the patterns of work of nurses are an essential point for most 
clinical researchers (28). Shift work is common in several 
professional sectors, especially hospitals (29). Therefore, the 
present study aimed to investigate the relationship between 
shift work status, eating habits, and body mass index among 
nurses.

Results of the present study showed that almost half of the 
participants (47.1%) had rotating work shifts, while 52.1% 
had their work shifts as fixed day shifts. Participants’ work 
shift type differed significantly according to their age groups, 
marital status, and qualification, with the highest frequencies 
of rotating work shifts among nurses who were younger, 
single, BNS-qualified, senior nursing specialists, and those 
with monthly income less than 10,000 SR. 

Similarly, the multi-national study of Camerino et al. (30) 
found that types of work shifts differed significantly according 
to nurses’ characteristics (e.g., age, gender, and seniority) in 
different European hospitals.

These findings indicate that differences in the distribution of 
work shifts among nurses significantly take into account the 
social and personal conditions of nurses, with rotating work 
shifts being carried out mostly by the younger, and non-
married. 

Results of the present study showed that almost one-third of 
participants were overweight, while almost one-quarter were 
obese.

In agreement with the current study findings, Elabd et al. (31) 
reported that about one-third of healthcare workers at King 
Faisal Specialist Hospital and Research Centre in Riyadh, 
Saudi Arabia were obese. However, the high prevalence 
of obesity among nurses is a part of the generally high 
prevalence among the whole population in the Kingdom of 
Saudi Arabia, which recently witnessed a dramatic increase in 
the prevalence of obesity (32). 

The high prevalence of obesity among participants in the 
present study may be clearly explained by the main food 
categories consumed by participants, with high-calorie 
content being the main characteristic of most consumed 
food categories. Chicken kabsa (which is mainly composed 
of rice) was the most commonly consumed type of “meat”, 
while Biryani or red rice was the most commonly consumed 
type of “bread and cereals”. Moreover, fat-free labneh was the 
least consumed among the “dairy products”. In addition, nuts 
were most commonly consumed in the “sweets & snacks” 
category.

Similarly, Gosadi et al. (26) reported that most of their 
participants consumed a high-frequency of food items with 
high calorific values. They found a high frequency of chicken 
kabsa and white bread consumption. 
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The means of all consumed food categories were higher 
among participants with rotating work shifts than those 
with fixed days’ work shifts. Consequently, the prevalence 
of obesity among participants with rotatory work shifts 
was statistically significantly higher than that among day 
work shifts. 

The reason why nurses with rotating work shifts consumed 
more food categories than those with fixed days’ work 
shifts may be attributed to the fact that the hospital 
workload during evening and night shifts is usually less 
than that during the day (21). Therefore, nurses during 
their rotating work shifts may have more free time to eat 
and have several snacks.

Allan et al. (33) argued that, given the high prevalence 
of obesity and overweight among the nursing population, 
there has been increased interest in the development and 
implementation of weight management interventions for 
nurses. Since most nurses are active enough on work 
days, it is suggested that any workplace-based weight 
interventions aimed at nurses may be better focused 
on reducing their dietary intake than on increasing their 
activity levels while on shift. It is possible that nurses 
are more likely to engage in unhealthy behaviors during 
the hours of their shifts than during the fixed day work 
shift. Therefore, it is essential for the development and 
appropriate targeting of weight-management interventions 
for nurses that future research pinpoints when, where, and 
why nurses are most likely to consume unhealthy foods or 
be inactive. 
 
Atkinson et al. (17) argued that during shift work, meal 
frequency may be generally reduced, but snacking usually 
increases during night shifts. The commonly unavailable 
preferred foods in the workplace, a lack of time, and a 
reduced desire to eat during the night may explain 
these findings. ‘Normal’ eating habits with the family are 
also disrupted. Moreover, the metabolic responses to 
food become frequently altered by shift work-mediated 
disruptions to sleep and circadian rhythms. Whether any 
interactions in human metabolism exist between the timing 
or content of food intake and physical activity during shift 
work is still not known. 

Samhat et al. (29) added that weight gain associated with 
night shift work may be the result of an excess calorie 
intake and a lack of physical activity during the night. Their 
study has shown that night work leads to a perturbation of 
eating habits and to an increase in BMI, which can lead 
to overweight and obesity due to night shift nurses having 
irregular meal timing, snacking more, and having some 
preference for high fat and high sugar foods. Power et 
al. (34) explained that nurses may be particularly likely to 
eat unhealthy convenience foods during their shift work, 
especially during busy or stressful shifts. 

In conclusion, prevalence rates of obesity and overweight 
are high among nurses. Rotating work shift nurses have 
poor eating habits, which might lead to an imbalance in 
their diet. They consumed more food categories with high-

energy values than those with fixed day shifts. Moreover, 
rotating work shift nurses tend to consume more snacks 
than complete meals. 

It is recommended that interventions such as educational 
programs should be provided at nurses’ workplaces for 
weight control and stress management to reduce their 
caloric intake during their work shifts. Nurses are frequently 
at risk of eating unhealthy convenient foods during their 
shift work, especially during their busy or stressful shifts. 
Future studies should investigate the patterns of nurses’ 
activities during their shift work and over multiple days 
to determine when and where nurses are most likely to 
be inactive. Moreover, it can be suggested to carry out 
more advanced prospective research in order to better 
understand the factors affecting overweight and obesity 
among rotating work shifts.  It is also suggested that the 
hospital management could arrange healthy balanced 
food deliveries for night shift workers from a commercial 
supplier, to be delivered late on the day so the food would 
be fresh and nurses could be given menu choices.  
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I dedicate this simple article to the brave health workers in 
the Gaza strip. I share with you bereavement for doctors 
who devoted themselves to the patients and even more 
they gave their lives. I know you are comrades, brodies  
and fathers to those wounded and dying children, women 
and old men. I can see everyone of you hovering over 
sores and festering wounds, witnessing amputations, 
standing by vomit and diarrhea. When necessary you held 
and kiss the poor, poor children. I know for sure how your 
presence has saved many lives, that the magnetic flood 
of sympathy and friendship provide more benefits than 
all the medicine in the world. I know you loved die rank 
and file , their individual stories were death stories that 
mattered most, death stories that captured the essence 
of the war. Though you know words could never convey 
the experience in  hospitals of the dying, could never 
convey multiple meanings in a wounded soldier’s smile. 
The voices  touches of thousands of children live inside 
you, their words and agonies all are yours .You will carry 
them to your graves and beyond. I know all because I am 
an Iraqi physician.

I just cannot see myself living like this anymore. I peek at 
the breaking news on my phone fearing the worst with each 
breaking news. I read headlines on the television screen 
and watch the collective punishment of Palestinians of the 
Gaza strip every minute with disappointment and slowly 
sinking to the floor. It is nearly two months and the huge 
toll of deaths among children ground us to a nub and it is 
still unclear whether there will be a ceasefire. But what is 
definitively gone is the hope that I clung to, that the crisis 
will slow down. By a cruel twist of fate the suffering of the 
civilians in Gaza is progressing shockingly fast. Civilians 
find themselves barely able to stay alive. They have to 
fight so hard to live only a version of life which is worse 
than death.

Moreover, the long-standing blockade of Gaza and 
repeated cycles of violence over the years have led to a 
critical nutritional crisis among Palestine refugees in Gaza, 
particularly affecting vulnerable groups, including children, 
women, and older people. Anaemia rates have become 
alarming despite preventive and curative measures. Even 
before the current conflict, Gaza was grappling with a dire 

need for mental health and psychosocial support services. 
In 2022, 26•4% of the population required such assistance, 
the highest among all areas of UNRWA operation.

Children have inherent rights, regardless of their race, 
ethnicity, religion, nationality, geography, or any other 
aspect of identity. Silence kills. History will judge us for 
how we respond today—and the world’s children are 
watching.

Globally, armed conflict has been repeatedly shown to 
cause pervasive harm to children directly and indirectly, 
causing physical injury, a range of illnesses and infections, 
malnutrition, psychological distress, disability, and death. 
Conflict has even been shown to harm children living far 
from the areas where combat is taking place. Both direct 
and indirect exposure to conflict are associated with 
multiple forms of severe adversity, which in turn is known 
to cause altered stress physiology, altered development, 
multiple physical and psychological morbidities, and early 
mortality. In short, exposure to armed conflict greatly alters 
a child’s life course. That is what happened to my people 
in Iraq, does anyone remember?

What is happening now reminds me about the American 
Bison tragedy because of the same brutal mentality 
leading the world. In 1860,an estimated 60 million bison 
roamed the American West. Two decades later the Bison 
population plunged to fewer than 300.  Palestinians are 
not disposable, they are Human Beings and it is ironic 
that if the news came out that 7000 whales were killed the 
world would stand still!

When we entered the field of medicine, little did we know 
how prevalent grief would be, or the toll it can take-
both professionally and personally. Medical education 
spends little time normalizing grief as part of practicing 
medicine. There are programs addressing suffering in all 
its dimensions for patients and patient’s families, but not 
for physicians or other members of care teams.

Since the mass displacement and dispossession of 
Palestinians (also referred to as the Nakba) in 1948, 
health-care workers have been killed, and health-care 
facilities have been destroyed. Since October 7, 2023, 
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While the bombing of Gaza and the resulting loss of civilians continues, I urge the 
international community to stop the war now, protect civilians (including health-care 
workers), lift the 16-year blockade on Gaza immediately, and allow international aid 
to enter Gaza to support the health-care system that has already collapsed.
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Israeli military bombing of the Gaza Strip (or Gaza) has 
resulted in 73 health-care workers being killed, with 57 
health-care facilities attacked as of Oct 24, 2023. Of these 
healthcare workers, 16 were killed while on duty. Some of the 
prominent healthcare workers who were killed include Omar 
Ferwana, former Dean of the Islamic University of Gaza 
School of Medicine, and Medhat Sedim, one of the very few 
board-certified plastic and burn surgeons in Gaza. Other 
health-care workers killed include nurses, paramedics, and 
others, many of whom were killed with their families while 
asleep at home. On Oct 17, 2023, the world witnessed the 
targeting of Al Ahli Arab hospital (the only Anglican mission 
hospital in Gaza and the oldest in Palestine) by a strike that 
is still under investigation. At that time, the hospital was 
partially operational, with patients, health-care workers, and 
hundreds of internally displaced civilians sheltering there.

The mounting losses and the unprocessed grief can 
contribute to emotional exhaustion and ultimately burnout.

Grief is the anguish experienced after significant loss (the 
loss of a loved one, a relationship, a self-image, or a dream) 
and in Palestine and many Middle East countries all the 
above!

This experience includes physiological distress, separation 
anxiety, confusion, yearning, obsessive dwelling on the past, 
and apprehension about the future.

Grief can manifest in multiple ways:
• Acute grief is defined as tearfulness, sadness, and 
insomnia as a response to loss, and typically lasts for less 
than a year,
• Anticipatory grief involves feelings of loss experienced 
prior to the expected loss.
• Complicated or prolonged grief manifests as intense and 
persistent grief that causes problems and interferes with 
daily life.
• Ambiguous grief refers to loss that does not allow for the 
possibility of closure (many of us experienced this during the 
pandemic).
• Disenfranchised grief involves a loss that is not openly 
acknowledged as legitimate by society and is often 
accompanied by feelings of shame, guilt, and further isolation 
(this can be a contributing factor to physician burnout).

Many of us are familiar with the five stages of grief — denial, 
anger, bargaining, depression, and acceptance — which 
psychiatrist Elisabeth Kübler-Ross introduced in 1969.

Her work marked a shift in how we communicated with 
patients nearing the end of their lives. In 2004, she and 
counselor David Kessler proposed that the five stages of 
grief can also apply to those who have lost a loved one, 
though the stages are not inherently linear nor all necessary 
for healthy grieving.

In 2019, Kessler suggested that moving beyond the 
five stages and finding meaning in our losses can be 
transformative.

Finally I quote what Hazel Grace said when August died in 
the novel titled The Fault in our stars by Gohn Green
“and then I realized there was no one else to call, which 
was the saddest thing. The only person I really wanted to 
talk to about Augustus Water’s death was Augustus Water.” 
I realized then that funerals are not held for the dead, but for 
the living’’
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Abstract
Background: Hypertension is a serious healthcare 
problem and a highly prevalent disease in Saudi Ara-
bia. Dietary modification plays an important role in its 
management. This study aimed to evaluate the dietary 
habits among hypertensive patients.

Methods: This cross-sectional study was conducted 
among 116 hypertensive patients attending Bani Far-
wah Primary Healthcare Center (PHCC) in Al Baha 
City, Saudi Arabia. The dietary habits of the partici-
pants were evaluated using a self-administered ques-
tionnaire.

Results: Out of 116 participants, the number of male 
participants was 97 (83.6%). Almost half of the partici-
pants (50.9%) were on a low healthy diet index (HDI), 
49.1% were on moderate HDI, and none were on high 
HDI. Almost one-fifth of the participants (20.7%) were 
avoiding salt in their meals, and 20.7% were avoiding 
adding sugar to hot drinks. Male and elderly patients 
had lower HDI (P = 0.008 and P = 0.004, respectively). 
 
Conclusions: Most hypertensive patients do not follow 
healthy food. Healthcare providers need to increase 
patients’ awareness through health education toward 
better control of their blood pressure. Further commu-
nity-based studies, on a larger sample are needed.

Keywords: Diet, Hypertension, Cross-sectional study, 
Saudi Arabia
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Introduction

Hypertension is one of the most critical public health 
problems worldwide, and a leading cause of morbidity and 
mortality (1). Uncontrolled hypertension is a significant 
risk factor for coronary artery disease, stroke, and renal 
failure (2–4). Hypertension was defined as a high blood 
pressure measurement of ≥ 135/85 mmHg, or ≥140/90 Hg 
(when measured by an electronic device), or ≥130/80 Hg 
in diabetic patients (5). 

For the management of hypertension, lifestyle 
modifications, including the following Dietary Approach 
to Stop Hypertension (DASH) are recommended. The 
National Heart, Lung and Blood Institute (NHLBI) (6) 
described an example of DASH eating plans as follows:

- Daily 6-8 servings of grains, ≤ six servings of meats, 
poultry, and fish, 4-5 servings of fruits and the same 
amount for vegetables, 2-3 servings of low-fat or fat-free 
dairy products, and an equal amount for fats and oils.
- Daily sodium intake of less than 2300 mg (ideally 1500 
mg).
- Weekly 4-5 servings of nuts, seeds, dry beans, and peas, 
and ≤ five servings of sweets.

On the other hand, according to the World Health 
Organization WHO (7), the healthy diet for adults consists 
of:
- Five portions of fruits and vegetables per day.
- Less than 10% of the daily calories from sugars (about 
12 teaspoons) or 5% for additional benefits.
- Less than 30% of daily calories from unsaturated fats 
(fish, avocado, nuts, etc.) and to eliminate fats found in 
fast and processed foods.
- Less than 5 g of iodized salt per day (1 teaspoon).

In 2013, the Saudi Health Information Survey (SHIS) 
showed a total of 1,957,191 (15.2% of the population) 
had hypertension, of whom 57.8% were not previously 
diagnosed, 20.2% were uncontrolled, and 5.4% were 
untreated (8). 

Hypertension is a serious healthcare problem and a highly 
prevalent disease in Saudi Arabia with a high percentage 
of uncontrolled, undiagnosed, and untreated cases. The 
Saudi Hypertension Management Society guidelines 
(SHMS) defined hypertension as a continuous elevation of 
systolic blood pressure of ≥ 140 mmHg, and the diastolic 
blood pressure of ≥ 90 mmHg. The SHMS guidelines also 
recommended lifestyle modification including DASH and 
low sodium diet as the first step to control hypertension (9). 

This study was conducted to determine the prevalence of 
healthy dietary consumption by hypertensive patients and 
to identify the determinants associated with the healthy 
dietary habits consumption among hypertensive patients 
attending PHCCs in Al-Baha City. 

Methodology

Following a cross-sectional study, a total of 116 adult 
hypertensive patients (aged 18-65 years) who were 
registered at Bani-Farwah PHCC were interviewed by the 
researchers. This PHCC was selected following a simple 
random method. 

The self-administered standardized KomPAN® dietary 
habits and nutrition beliefs questionnaire (10) which was 
created by the Behavioral Nutrition Team, Human Nutrition 
Committee, Polish Academy of Sciences (evaluated and 
tested) was used for data collection after being translated 
into Arabic. The internal consistency of the translated 
version was high, being 0.8, as assessed by the Cronbach 
alpha coefficient. 

The questionnaire includes the following parts:
. 
• Cover page: Displayed the overall information about the 
purpose of the study and stated that the collected data 
were completely anonymous and confidential.
• Patients’ general data: Age, gender, smoking status, 
income and educational level.
• Hypertension data: Duration of hypertension, and 
number of medications.
• Healthy dietary habits: It comprises two parts;
• First Part: General dietary habits, frequency of meals 
per day, and whether he/she consumes his/her meals 
regularly, etc.
• Second Part: Frequency of food items daily intake, e.g., 
junk food, fruits and vegetables, meat, fats, grains/whole 
grains, baked products, sugars, salt, and water.

Data collection and processing
The study questionnaire was distributed at the 
Chronic Diseases Clinic in the study PHCC. Using the 
recommended method of data processing, the quality of 
the diet was assessed using the healthy diet index (HDI). 
The calculated value of the HDI was based on the sum of 
frequencies of consuming the selected group of 10 healthy 
food components of the HDI. (Table A). According to the 
methodology of KomPAN® questionnaire analysis (10), 
the frequency of consuming the food products is listed 
in Table (A) in the form of frequency/day (Table B). The 
resultant values were summed up for each participant and 
the method of interpretation of these values is presented 
in Table (C).

Using the recommended interpretation method in the 
KomPAN® questionnaire made it possible to determine the 
intensity of the adherence to the healthy food components 
(low, moderate or high) for each participant.
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Table (A): KomPAN® Questionnaire list of food products of healthy diet index HDI (10)

HDI = Sum of consumption frequency of 10 groups of food products (times/day)

Table (B): Recommended frequency of consuming food items in KomPAN® Questionnaire (10)

Table (C): Recommended HDI interpretation method in KomPAN® Questionnaire

The general dietary habits of the patients were collected, e.g., how many meals or snacks a day, regularity of meal timing, 
salt, and water intake, type of drinking water, and type of oil used for frying, and analyzed by calculating frequency and 
percentage of each category. The general data collected, e.g., age, gender, smoking status, income, education level, 
and how the patient evaluates his/her knowledge about healthy foods. These data were then calculated and analyzed 
using the frequency and percentage of each category. The Chi-Square test was used to compare the resulting groups 
of patients (low, moderate, or high) and to test for the influence of these data on a healthy diet. P-values <0.05 were 
considered as statistically significant.

The ethical approval was fulfilled by the General Directorate for Health Affairs in Al-Baha City. Verbal consent was taken 
from all participants before the start of data collection. The researchers ensured the confidentiality of all collected data 
and privacy during data collection.
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Results

The age group of more than half of participants was 46-
65 years (60, 51.7%). Most participants were males (97, 
83.6%). About one-quarter (33, 28.4%) were smokers. A 
large number of the responders were at 10,000 – 15,000 
SR monthly income (75, 64.7%). Regarding their level of 
education, the results show that about 46 (39.7%) were at 
the university level of education, 26 (22.4%) finished high 
school, and 22 (19%) had secondary school (Table 1). 

Figure (1) shows that 50.9% of the participants were on 
a low HDI grade, indicating low adherence to the healthy 
food components of the HDI. All other participants (49.1%) 
had moderate HDI grades, while none of the participants 
(0%) had a high HDI grade. 

Figure (2) shows that most participants (56.9%) stated 
that they had insufficient knowledge about healthy foods, 
while 18.1% stated that they had sufficient knowledge, 
and 25% had good knowledge.

Table (2) shows that most participants consume 2 or 3 
meals daily (48.3% and 37.7%, respectively). Consumption 
of meals at regular times was not performed by 41.4% 
of participants, while 33.6% sometimes performed it, and 
25% always performed it. About one-third of participants 
(34.5%) have snacks once daily, and 12.9% have snacks 
a few times daily. Full-fat milk and dairy products were 
consumed by 42.3% of participants, while low fat was 
consumed by 42.2%, and 15.4% consumed no-fat milk. 
More than half of the participants (53.4%) sometimes add 
salt to their meals, while 25.9% add salt to most of their 
meals and 20.7% do not add salt to their meals. Almost 
half of the participants (46.6%) add one teaspoon of sugar 
(or honey) to their hot drinks, while 14.7% add two or more 
teaspoons and 18.1% use sweeteners.

Table (3) shows that the healthy diet index differed 
significantly according to participant gender (p=0.008), 
with males having lower HDI than females, and also 
according to participants’ age groups (p=0.004), with older 
participants having significantly lower HDI than younger 
ones. However, participants’ HDI did not differ according 
to their family monthly income, educational level, or their 
perceived knowledge about healthy diets.
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Table (1): Participants’ personal characteristics
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Figure 1: Distribution of the percentages of participants’ healthy diet index grades

Figure 2: Participants perception regarding their knowledge level about healthy foods
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Table 2: Participants’ consumption patterns of various food items
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Table 3: Distribution of participants’ healthy diet index grades according to their characteristics

† Statistically significant

Discussion

Hypertension is one of the most critical public health 
problems worldwide, it is a leading cause of morbidity 
and mortality and is highly prevalent in Saudi Arabia 
(1;8). Uncontrolled hypertension is a causative factor for 
cardiovascular disease, stroke, and renal insufficiency (2–4).  

The findings of the present study showed that most 
participants were above 44 years of age, with the age 
group of more than half of participants being 45-65 years 
(51.7%). Moreover, most participants were males (83.6%), 
and the prevalence of current smoking was high (28.4%). 
Regarding their level of education, about one-third of 
participants (39.7%) were highly educated (i.e., university 
graduates). 

Most studies indicated that the majority of the participants 
were aged 50 years, in the USA (11); Egypt (12); and 
Nepal (13). In Ethiopia, Kebede et al. (14) reported that 
more than half of participant hypertensive patients were 
males (53.5%), with a mean age of 50 years. However, the 
study of Maharjan et al. (13) reported that the prevalence 
of hypertension was higher among females than males.

Rahimi and Nkombua (15) found that 18% of hypertensive 
patients were current smokers. Clinical guidelines for 
the management of hypertension indicate that stopping 
smoking reduces the risk of high blood pressure (16-17). 
A qualitative cross-sectional survey in Botswana reported 
that 96.4% of practices to control hypertension include 
prohibiting smoking (18).

Rahimi and Nkombua (15) noted that the majority of the 
participants in the study did not attain a level of high 
education. They stated that education empowers people 
to take care of their health issues. Rizvi et al. (19) and 
Veghari et al. (20) reported that a good level of education 
has a significant association with controlling hypertension, 
and described a relationship between the level of literacy 
of patients and control of hypertension. In addition, Powers 
(21) and Yilmazel (22) reported a significant relationship 
between the level of literacy of patients and the prevention, 
diagnosis, and control of hypertension. 

Evaluating the dietary habits among hypertensive patients 
attending PHCCs, the present study showed that more 
than half of hypertensive patients (56.9%) had insufficient 
knowledge about healthy foods, while 50.9% had low HDI 
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grade, i.e., they did not follow a healthy and balanced diet. 
Adding salt to meals and adding sugar to hot drinks were 
stated by most participants. Males and older patients had 
significantly less HDI. 

Several studies concluded that diet control is among 
the most important initial steps toward hypertension 
management (5). It has been reported that a healthy 
diet, is simply described as five servings of fruits and 
vegetables a day with less than 10% of the daily calorie 
intake from sugars, less than 30% of the daily calories 
from unsaturated fats with avoidance of trans fats, as well 
<5 g of salt per day (7). 

In South Africa, Rahimi and Nkombua (15) reported that 
the majority of participant hypertensive patients had poor 
knowledge and practices of lifestyle modifications, with 
50% of the participants being unable to maintain a balanced 
healthy diet, which included fruits and vegetables. Also, 
Maharjan et al. (13), in Nepal, found that more than half 
of participant hypertensive patients (53.3%) had poor 
knowledge regarding dietary control of hypertension.

This is similar to several other studies that also found poor 
knowledge and practices regarding healthy diets among 
hypertensive patients in India (23-24); Sri Lanka (25); 
Nigeria (26); and Botswana (18). 

It is to be noted that the consumption of fruits and 
vegetables, grains, and legumes are essential constituents 
of a healthy diet. In Mozambique, Jessen et al. (27) 
reported that the majority of hypertensive patients had 
awareness about reducing salt intake. Moreover, males 
and older patients were less compliant with healthy diets 
than younger ones. 

Similarly, several authors revealed some complacency in 
their hypertensive patients; Alawwa et al. (28), in Libya, 
and Wicaksana et al. (29) in Indonesia stressed that even 
with good awareness of reducing salt intake there was still 
a high rate of uncontrolled hypertension because of the low 
rate of practicing this behavior by patients. These findings 
concur with those findings of Rahimi and Nkombua (15), 
who indicated that dietary actions to control hypertension 
not only included salt reduction but also other measures, 
such as the consumption of fruits, vegetables, grains, and 
legumes.

DiNicolantonio et al. (30) noted that, while naturally 
occurring sugars, in the form of whole foods like fruit are 
of no concern, epidemiological and experimental evidence 
suggest that added sugars are a problem and should be 
targeted more explicitly in dietary guidelines to support 
general health. Added sugars probably matter more than 
dietary sodium for hypertension, and fructose in particular 
may uniquely increase cardiovascular risk by inciting 
metabolic dysfunction and increasing blood pressure, 
myocardial oxygen demand, and heart rate. Just as 
most dietary sodium does not come from the salt shaker, 
most dietary sugar does not come from the sugar bowl; 
reducing the consumption of added sugars by limiting 

processed foods containing them, made by corporations 
would be a good place to start. Reducing processed food 
consumption would be consistent with existing guidelines 
already in place that misguidedly focus more on the less-
consequential white crystals (salt). 

The evidence is clear that even moderate doses of added 
sugar for short durations may cause substantial harm. 
Therefore, dietary guidelines should advocate substituting 
highly refined processed foods (i.e., those coming from 
industrial manufacturing plants) for natural whole foods 
(i.e., those coming from living botanical plants) and be 
more explicitly restrictive in their allowances for added 
sugars. 

In conclusion, adherence to a healthy diet (e.g., 
consumption of high fiber, low fat, sugar, and salt intake) by 
hypertensive patients in Baha City is suboptimal. Male and 
elderly patients show lower levels of adherence to a healthy 
diet than females. Therefore health education should be 
enforced, especially for these groups. Moreover, there is 
a pressing need to control diet. Healthcare providers need 
to maximize their efforts to provide health education and 
promote healthy dietary habits for hypertensive patients, 
especially for males and the elderly. It is necessary to 
conduct further community-based studies on larger 
samples.

Study limitations
The present study was conducted in one city only. 
Moreover, the study followed a cross-sectional research 
design, which is good for hypothesis generation rather 
than hypothesis testing. In addition, most collected data 
were subjective with a self-reported nature. Therefore, 
the generalizability of its findings should be cautiously 
considered. 
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Abstract
Background: Telemedicine was integrated into the 
medical sector to provide information and communi-
cation technologies and achieve more effective treat-
ments. Telemedicine service has a pivotal role during 
the coronavirus pandemic enabling healthcare provid-
ers to communicate and follow up with patients, espe-
cially elderly patients, or those with chronic conditions. 
Patient satisfaction is an effective indicator to assess 
that service.

Aim: To assess the attitude and satisfaction of patients 
with telemedicine and e-clinics in Aseer Healthy Cities. 

Methods: This cross-sectional study was performed at 
the medical centers that provided telemedicine clinics 
in seven healthy cities in Aseer (Abha, Bisah, Balgarn, 
Muhayel, Alharajah, Tareeb, and Alamwah) during 
2023. The study was conducted in seven cities on pa-
tients who were served by telemedicine, using a valid-
written questionnaire that was sent electronically.

Results: A total of 497 patients participated in this 
study; 50.3% were females, and most of the patients, 
81.5%, used E-clinics 1-3 times. A small percent re-
ported having worries about e-clinics (35.8%) and 
found confusion while using it (29.8%). The mean±SD 
of the satisfaction score was 4.306±0.8. The determi-
nants of satisfaction included age (P<0.0001), medical 
insurance (P<0.0001), and family doctor (P<0.0001). 
There was a positive attitude among patients toward 
using e-clinics. Participants reported that using e-clin-
ics is better than doctors’ visits, they will use it again 
and will recommend it, (36.2%, 51.1%, and 57.5%, re-
spectively).

Conclusion: Patients are satisfied with the telemedi-
cine and e-clinic healthcare services, and they have 
positive attitudes toward them. This reflects improve-
ments in healthcare services provided by Aseer 
Healthy Cities.

Keywords: Attitude, Telemedicine, Satisfaction, 
Healthcare services, Saudi Arabia.
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Introduction

Healthcare service is considered one of the most crucial 
policies required by all populations around the world. 
Most of the population had different obstacles preventing 
them from getting adequate medical care and effective 
treatments. The demographic issue, especially for the 
elder patients and the geographical aspect (remote and 
rural areas) are considered a major obstacle to obtaining a 
good healthcare service. Therefore, integrating technology 
into the medical sector became essential for providing 
more information and communication technologies to 
achieve more effective treatments [1]. 

The telemedicine technology provides medical information 
for everyone worldwide to facilitate data exchange among 
relevant parties in different locations [1]. It provides remote 
medical diagnosis, medical care, and effective treatment 
and most of the elderly showed feelings of safety and 
reassurance with telemedicine [2]. Telemedicine has 
been used in different areas worldwide to manage 
healthcare from postoperative care to long-term medical 
conditions, according to Jeffery et al. [3]. Telehealth 
enabled healthcare staff to provide medical care services 
in remote areas using telemedicine technology such as 
video conferences and imaging. It was reported that using 
this technology improved the quality of health care and 
patient outcomes [4]. 

AlBar et al. [5] found that perceived usefulness and ease 
of use significantly affected Saudi patients’ attitudes, 
which had a significant effect on the behavioral intention 
among patients (P<0.05). Albarrak et al. [6] reported that 
the majority of Saudi physicians had low knowledge of 
telemedicine, while others had positive perceptions of 
telemedicine and had the tendency to adopt it through 
clinics. Most physicians reported some barriers, such as 
costs, privacy issues, communication technology issues, 
and lack of training. 

Patients’ satisfaction is considered effective for the 
performance of healthcare service and reflects patients’ 
expectations towards healthcare service. Patients 
became satisfied when there was a matching between 
the healthcare service that they expected and that they 
received [7]. 

Polinski et al. [4] conducted a cross-sectional patient 
satisfaction survey to assess patients’ satisfaction with 
telehealth visits at the Consumer Value Store (CVS) 
MinuteClinic, United States. Most of the participants 
(94% to 99%) reported that they were very satisfied with 
telehealth services. Approximately 95% of patients reported 
their satisfaction with seeing the diagnostic images on 
the monitor and could see and hear the practitioner. 
Additionally, 95% appreciated the convenience and care 
quality. Most of them reported that telehealth facilitated 
access to care. 

López et al. [8] carried out a telephone survey to assess 
patient satisfaction with real-time telemedicine consultation 
in a rural community in Colombia. The study results 
showed that 80% of patients were very satisfied with the 
teleconsultation. Almost 65% of the participants reported 
that their medical care was improved by using telemedicine 
technology. Additionally, more than half of patients 
reported telemedicine’s positive impact in saving costs 
and 63% would use telemedicine again. In contrast, 27% 
reported that teleconsultation was not effective compared 
to traditional face-to-face consultation. Familiarity with 
it and the cognitive factors were recorded as the most 
common factors that affected patient satisfaction. 

Davies et al. [9] performed a postal survey to assess 
patient satisfaction using telephone follow-up to manage 
thyrotoxicosis. Most patients (90%) were very satisfied 
with the telephone follow-up service. They reported that 
telephone follow-up met their needs, saved time, and 
they would use the service again. On the other hand, 
12% of the participants expressed their disagreement 
with telephone follow-up, and the service wasn’t good 
compared to traditional face-to-face consultation. The 
results were agreed with by Jeffery et al. [3] and Yip et 
al. [10]. 

Fleischhacker [11] conducted a systematic review to 
investigate patient’s satisfaction with telehealth compared 
to in-office visits. They showed that the most common 
factors impacted patients’ satisfaction with telehealth, 
such as cost savings, travel time/convenience, provider 
relationship, access to healthcare, inhibiting influences 
of telehealth, and clinical outcomes. It was reported that 
telehealth met patients’ needs, and provided a better 
connection to healthcare providers, so it showed a positive 
effect on the patient’s satisfaction. Also, Orlando et al. [12] 
reported patient’s satisfaction with telehealth services. 

In Saudi Arabia, telemedicine was integrated into the 
medical sector to provide information and communication 
technologies and achieve more effective treatments. The 
COVID-19 pandemic is a major health concern worldwide, 
due to its rapid transmission and several precautions were 
applied such as staying at home. Therefore, telemedicine 
service has a pivotal role during the coronavirus pandemic 
enabling healthcare providers to communicate and follow 
up with patients, especially elderly patients, or those with 
chronic conditions. Patient satisfaction is an effective 
indicator to assess the performance of healthcare 
services provided. Few studies have investigated patient 
satisfaction and attitude toward telemedicine and e-clinics 
in Saudi Arabia.

In Saudi Arabia, Wali et al. [13] carried out a cross-sectional 
survey among patients who attended the Primary Health 
Care centers (PHCCs). Most patients (74.5%) showed 
their agreement with improving telehealth by implementing 
electronic medical records (EMRs). Most of them were 
satisfied with implementing EMRs compared to the 
paper medical records with highly significant differences. 
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Most of the participants attributed their satisfaction 
to increasing the time for consultation and increasing 
listening by healthcare providers. They concluded that 
patient satisfaction during clinical consultation improved 
with the implementation of EMR.

This study aimed to assess patients’ satisfaction and 
attitudes toward telemedicine and e-clinics and the 
associated factors in Aseer Healthy Cities, Saudi Arabia.

Subjects and Methods

This study followed a cross-sectional research design. 
Family medicine centers or PHCCs that provide 
Telemedicine clinics in seven Healthy Cities (Abha, Bishah, 
Balgarn, Muhayel, Alharajah, Tareeb, and Alamwah) in 
Aseer Region, Saudi Arabia, were included during the 
period from January till November, 2023. 

The study population included Saudi adults (aged >18 
years old) who have been served by Telemedicine 
throughout Family medicine centers or PHCCs. A valid 
questionnaire was designed by the researchers and sent 
electronically to participants. The study questionnaire 
included patient’s demographic data (i.e., age, gender), 
in addition to questions regarding their satisfaction and 
attitudes toward telemedicine and e-clinics using the five-
point Likert scale (i.e., somewhat satisfied, very satisfied, 
neutral, somewhat dissatisfied, or very dissatisfied). The 
participants were also asked to describe their needs or 
suggestions for telemedicine service improvement. 

Before data collection, a brief description of the study and 
its objectives were provided to all potential participants, 
and written consent was obtained from each participant. 
Confidentiality was assured to all participants. 

Statistical Analysis
Data were analyzed using the Statistical Package for 
Social Sciences (IBM, SPSS, version 25). Descriptive 
statistics (i.e., frequencies, percentages, mean and 
standard deviation) were used to present all categorical 
variables. Testing significance of differences was applied 
using the Kruskal Wallis and Mann Whitney-U tests. P-
values <0.05 were considered statistically significant. 

Results

A total of 497 Saudi individuals in seven healthy cities 
of e-Clinics responded to our online self-administered 
questionnaire to assess their attitude and satisfaction. 
Table (1) shows that the most common age group was 
25-34 years (200, 40.2%). Females were slightly more 
than males (250, 50.3% vs. 247, 49.7%, respectively). 
Most participants reported using the services of E-clinics 
1-3 times (405, 81.5%). About one-third reported having 
medical insurance (167, 33.6%), and having a family 
doctor (196, 39.4%). Also, about one-third reported having 
worries about E-clinics (178, 35.8%) and experienced 
confusion while using E-clinics (148, 29.8%). 
Table (2) shows that, regarding patients’ satisfaction, the 
highest percentages of patients who were very satisfied 
were related to understanding the services provided by 
e-clinics (275, 55.3%), hearing and seeing the healthcare 
providers very clearly (279, 56.1%), and 269 (54.1%) 
were very satisfied with E-clinics service. The mean(±SD) 
of the overall satisfaction score was 4.306±0.8, whereas 
the maximum score was 5.

Table (3) shows the relation between participants’ 
characteristics and their mean satisfaction scores (±SD). 
There were significant differences according to their mean 
scores of satisfaction regarding their age groups, medical 
insurance, and having a family doctor (P<0.0001 for all).

The questions of attitude and the answers of participants 
are shown in Table (4). More than one-third of participants 
(180, 36.2%) reported that E-clinics are better than a real 
doctor. More than half of patients (254, 51.1% and 286, 
57.5%) reported that they would use e-clinics again and 
they will recommend using e-clinics, respectively. 

Tables (5-7) show that participants’ attitudes did not 
differ significantly according to their gender. The medical 
insurance significantly affected the attitude of participants 
(Table 6). Table (7) shows that their worries regarding E-
clinics significantly affected their preferences (P=0.001) 
and their recommendation (P=0.003).

Table (8) shows that the highest mean satisfaction score 
was associated with preferring E-clinic, reusing E-clinic, 
and recommendation for E-clinics (P<0.0001, for all).
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Table 1: Participants’ baseline characteristics
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Table 2: Patients’ satisfaction toward e-Clinics
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Table 3: Participants’ satisfaction score (Mean±SD) according to their characteristics

Table 4: Participants’ attitudes towards e-Clinics
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  Table 5: Participants’ attitudes towards e-Clinics according to their gender

Table 6: Participants’ attitudes towards e-Clinics according to their medical insurance
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Table 7: Participants’ attitudes towards e-Clinics according to their worries about e-Clinics

Table 8: Participants’ attitudes towards e-Clinics according to their satisfaction scores (Mean±SD)
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Discussion

Effective adoption of e-health is dependent on the 
engagement of the patients [5]. In our study, most of 
the patients (81.5%) reported using e-clinics 1-3 times, 
whereas the least proportion (5.8%) reported using it more 
than ten times. Moreover, some participants reported 
having worries about e-clinics and found confusion while 
using them. This can be solved by educating the patients 
about how to use E-clinics and their benefits. A study 
in Jeddah reported a perception of the effectiveness of 
teleconsultation ranged between 71.43%-88.77% [14].

In Colombia, a study revealed that more than half of 
respondents thought that telemedicine had a positive 
impact on the improvement of medical care and saving 
time and cost [8]. The satisfaction of the patients is an 
essential factor in the performance of healthcare service; 
the satisfaction of patients occurs when they receive 
healthcare service that matches their expectations [7]. 

In the current study, the maximum score of satisfaction was 
five, and the mean score was 4.3, reflecting a high level 
of satisfaction among patients. The highest percentage 
of patients reported that they were very satisfied with the 
easiness of using the services and hearing the healthcare 
providers very well. Age of 65 years and older, having 
medical insurance, and family doctor were significantly 
associated with a higher level of satisfaction. These 
findings can be explained by the fact that the older age 
population prefers not to move frequently due to their 
medical conditions, and e-clinic and telemedicine saves 
their time and effort of visiting conventional clinics and 
waiting. Also, having a family doctor may help to educate 
the patients about E-clinics and their benefits and how to 
use them. 

Similar findings were reported by a previous Saudi study 
conducted during the COVID-19 pandemic. The study 
reported that most participants thought that telemedicine 
is easier; more than-one half were very satisfied (52%), 
and the highest satisfaction was regarding the ease of 
registration and quality of audio and video. Also, age was 
a significant predictor for the satisfaction of participants, 
but in contrast to our findings, participants with younger 
age reported the highest mean score of satisfaction [15].  

Another Saudi study included 439 patients who reported 
overall satisfaction with the virtual clinic of 68.1%. The 
factors that determined the satisfaction of patients included 
gender, age group, and level of education; younger 
age groups (18-59 years), males, post-graduate and 
middle school were significantly associated with higher 
satisfaction [16]. The previous study reported determinant 
factors in contrast to ours. A study that included 407 
participants from Jeddah reported that the satisfaction 
level among participants ranged from 59.4-83.96%; older 
age patients were more prone to use teleconsultation in 
the future and strongly agreed about the effectiveness of 
teleconsultation [14]. 

On the contrary to the previous Saudi studies and 
our study, one Saudi study conducted to assess the 
implementation of telemedicine in anesthesia clinic; 
the study found that 50.7% of participants reported low 
satisfaction with telemedicine, whereas 63.1% had high 
satisfaction till their last appointment. The low satisfaction 
level was significantly associated with younger age (20-
30 years) [17]. A systematic review included 18 articles 
that reported a high satisfaction level regarding telehealth 
during the COVID-19 pandemic [18]. A study comparing the 
satisfaction among 100 individuals regarding virtual clinic 
and telemedicine revealed a high satisfaction score with 
a mean score of 9.08 out of 10. The study demonstrated 
that telemedicine continues to develop and become more 
acceptable among the population [19].

There was a positive attitude among patients toward using 
e-clinics, where the highest proportions reported that they 
would use the service again and would recommend it. 
The determinants of the attitude, including age, medical 
insurance, and worries about e-clinics significantly affected 
different aspects of attitude. Participants with younger ages 
(18-24 years old) significantly reported that e-clinics are 
better than doctor visits, and they will recommend using 
e-clinics. The medical insurance significantly affected the 
attitude of participants regarding all aspects. The worries 
regarding e-clinics significantly affected the preferences 
of patients and their recommendations. 

A previous Saudi study reported an acceptable attitude 
toward telemedicine among participants during the 
COVID-19 pandemic. In contrast to our study, gender was 
a determinant of attitude, where males had significantly 
higher attitudes compared to females [15]. A study from 
Colombia found that 27% of participants thought that 
telemedicine wasn’t as good as face-to-face consultation 
[8]. A study from Japan that included 103 patients and that 
was  conducted during the COVID-19 pandemic revealed 
that 60% were inclined to use telemedicine, and there was 
a tendency among patients to use telemedicine during the 
pandemic [20].    

Conclusions

Telemedicine and E-clinics are acceptable by the Saudi 
population which was especially observed during the 
COVID-19 pandemic due to the fears of infection. 
Patients are satisfied with healthcare services provided 
by Telemedicine and e-clinics, especially older patients. 
Therefore, improving that service and raising awareness 
of the public about it can promote its use and hence, 
reduce the crowding and waiting times in clinics, as well 
as the cost of healthcare services.
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Abstract
Aim of Study: To assess the awareness level of  
women about breast cancer as a major threat to wom-
en’s health and the importance of its early detection.

Methods: This study followed a cross-sectional re-
search design, which included 400 adult Saudi women, 
without breast cancer, who live in Aseer Region, Saudi 
Arabia. An online study questionnaire was developed 
in a simple Arabic language. It comprised participants’ 
personal characteristics; their awareness about breast 
cancer; assessment of risk factors for breast cancer; 
and their attitude and screening practices for breast 
cancer. 

Results: Only 59.4% of the participants were aware 
that breast cancer could be inherited in some families. 
The majority of the participants (78%) were aware that 
breastfeeding could protect against breast cancer. 
Early menarche and late menopause were recognized 
as risk factors for breast cancer by only 13.5% and 
21.3% of the respondents respectively. Similarly, only 
24.3% of the respondents answered correctly that 
the late age of first full-term pregnancy is a risk factor 
for breast cancer. More than half of the respondents 
(54.5%) were aware that hormonal replacement ther-
apy is a risk factor for breast cancer. Women who had 
higher levels of education showed significantly more 
sufficient knowledge regarding breast cancer risk fac-
tors compared to those who were illiterate (48.2% ver-
sus 16.4%, P<0.001). The majority of women, 91.5%, 
who have heard of BSE, recognized that it should be 

 
 
 
done to search for tumours, while only 37.8%, 18.5%, 
and 27.4% recognized that the objective of BSE is to 
look for nipple discharge, nipple changes, and changes 
in the skin of the breast, respectively. Most of the par-
ticipants in the 18-30 years age group (76.0%) have 
heard of BSE as compared to only 13.5% of those 
aged over 50. This association between women’s 
ages and hearing of BSE was statistically significant 
(P<0.001). The majority of non-married women have 
heard of BSE (82.9%) as opposed to 53.1% of mar-
ried women (P<0.001). More employed women have 
heard of BSE than non-employed women (81.0% vs. 
54.0%, p<0.001). More women with a university edu-
cation have heard of BSE than those who are illiterate 
and those who have a school education (79.8% vs. 
18.2% and 62.5% respectively, P<0.001). 

Conclusions: Knowledge levels of adult Saudi women 
in Aseer Region about breast cancer risk factors and 
screening methods are suboptimal. The awareness 
and practice of BSE among them is generally poor. 
Primary healthcare professionals have a limited role in 
educating women regarding breast cancer issues. 

Key Words: Awareness, attitude, practice, Women, 
Early detection of breast cancer, Saudi Arabia.
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Introduction

Cancer is a leading cause of death worldwide, accounting 
for nearly 10 million deaths in 2020, with breast cancer be-
ing the most common (2.26 million new cases and 685,000 
deaths) (1). Generally, the breast cancer rate is higher in 
developed than in developing countries. This difference 
may be due to relatively low awareness, screening prac-
tices, and diagnoses in developing countries. Neverthe-
less, the rates are increasing rapidly in many developing 
countries (2).

Breast cancer remains the leading cause of death among 
Saudi women (3). It has a significant impact on the health 
of women worldwide, and Saudi Arabia is no exception 
(4). In Saudi Arabia, breast cancer was ranked first among 
females in 2014. It accounted for 15.9% of all cancers re-
ported among Saudi nationals and for 28.7% of all can-
cers reported among females of all ages. The age-stan-
dardized rate was 22.7/100,000 for the female population 
while, at diagnosis, the median age was 50 years (3).

Balekouzou et al. (5) noted that early detection of breast 
cancer could decrease the risks, be more likely to have 
a better prognosis, and better outcomes/more success-
ful treatments. On the other hand, a delayed diagnosis of 
breast cancer, and consequently worse prognosis, have 
been attributed to a lack of awareness of breast cancer 
risks or the presence of barriers limiting women to utilize 
healthcare services. Therefore, early detection of breast 
cancer could occur through increasing the awareness 
of women toward breast self-examination (BSE), clinical 
breast examination, and mammography screening utiliza-
tion (6).   

In Saudi Arabia, most women present at advanced stages 
of breast cancer, especially among young pre-menopause 
women (7). The prevalence of breast cancer reached 
more than 25% of all diagnosed cancers among women 
in the Kingdom(8). 

Lack of knowledge of breast cancer risks and low utiliza-
tion of mammograms are reported among women in Saudi 
Arabia (9).  

Education for breast cancer prevention could decrease 
the burden of breast cancer risks (10), which might be 
achieved through the implementation of strategies for pri-
mary prevention. These strategies included increasing the 
awareness of women about breast cancer risk factors, ad-
herence to healthy lifestyle habits, lowering their weight, 
breastfeeding, being physically active, and preventing al-
cohol consumption which is considered the major cause of 
breast cancer among women (11-15). 

In Saudi Arabia, breast cancer is the leading cause of 
death among women (3). Its incidence is increasing rapidly 
in many developing countries (2). Its early detection is as-
sociated with decreased risks, better prognosis, and more 
successful treatments (5). This can be achieved by increas-
ing the awareness of women toward BSE, clinical breast 
examination, and mammography screening utilization (6). 

This study aimed to assess the awareness level of women 
about breast cancer as a major threat to women’s health 
and the importance of its early detection.

Subjects and Methods

Following a cross-sectional research design, the present 
study included adult Saudi women (aged >18 years), with-
out breast cancer, who live in Aseer Region, Saudi Arabia. 
Non-Saudi women, who live outside Aseer Region, and 
those with a confirmed diagnosis of breast cancer were 
excluded.

A convenience sampling was followed. The sample size 
was determined according to Dahiru et al. (16), as follows: 
n = (Za2 x P x Q) / D2

                  
where: 
• n: Calculated sample size
• Za: The z-value for the selected level of confidence (1-a) 
= 1.96. 
• P: Estimated prevalence of women’s awareness in the 
study population (assumed to be 50%, i.e., 0.5).
• Q: (1 – P) = 0.5
• D: The maximum acceptable error = 0.05.

The minimum sample size was calculated to be 384 par-
ticipants. However, the sample size was increased to 400 
participants to compensate for missing data.

A study questionnaire was developed in a simple Arabic 
language. It was adapted from those used by similar stud-
ies (17-20). The study questionnaire comprised the follow-
ing parts:
1- Personal characteristics (8 questions): Age, having 
regular menses, marital status, absolute breastfeeding 
practices, educational status, employment status, aver-
age monthly family income, and residence.
2- Awareness about breast cancer (6 questions): Having 
heard about breast cancer, sources of information about 
breast cancer, knowing a woman who has been diag-
nosed with breast cancer, screening methods, risk factors, 
and symptoms of breast cancer.
3- Assessment of risk factors for breast cancer (14 ques-
tions): Age at menarche, age at marriage, age at first preg-
nancy, number of pregnancies and abortions, number of 
children, use of hormonal contraceptives, family history 
of cancer of the breast, practice of physical activity, and 
smoking status.
4- Attitude and screening practices for breast cancer (12 
questions): Age at start of BSE, being vulnerable to breast 
cancer, benefits of early diagnosis of breast cancer, advis-
ing others to perform BSE, what has been done for early 
diagnosis of breast cancer, intention to perform BSE in 
the future, sources of advice to perform BSE, frequency of 
performing BSE, how to perform BSE, and reasons for not 
performing BSE.

An electronic copy of the study questionnaire was de-
signed using the Google Forms. Participants were invited 
through their social media groups and their WhatsApp 
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accounts. The study obtained the official approval from 
the Aseer Institutional Review Board (IRB), (#H-06-B-
091) on March 4th, 2023. 

All participants were informed about the study objectives 
and were asked to provide their consent to participate 
on the first page of the online questionnaire, and then to 
answer the questions. All respondents received a brief 
description of the study and its objectives. Collected data 
were secured by restricting unauthorized access. 

Statistical Analysis 
Collected data were statistically analyzed using the 
Statistical Package for Social Sciences (IBM SPSS, version 
28). Descriptive statistics (i.e., frequency and percentage 
for categorical data; and mean and standard deviation for 
quantitative data) were calculated. Testing significance of 
differences was applied using the chi-square (X2) test. P-
values <0.05 were considered as statistically significant.  

Results

Participants’ socio-demographic characteristics 
are presented in Table (1). Almost two-thirds of the 
respondents (60.4%) were in the age group 18-30 years 
and only 9.3% of them were over 50 years. Two hundred 
and seven (51.8%) were married. Exactly half of them 
(50%) were employed. Approximately two-thirds (64.2%) 
had a university education and 55 (13.8%) had no formal 
education.

Table (2) shows the participants` knowledge of risk factors 
for breast cancer. In response to the question on the 
inheritability of breast cancer, only 238 (59.4%) were aware 
that breast cancer could be inherited in some families. 
The majority of the respondents (78%) were aware that 
breastfeeding could protect against breast cancer. Early 
menarche and late menopause were recognized as risk 
factors for breast cancer by only 13.5% and 21.3% of the 
respondents respectively. Similarly, only 24.3% of the 
respondents answered correctly that the late age of first 
full-term pregnancy is a risk factor for breast cancer. More 
than half of the respondents (54.5%) were aware that 
hormonal replacement therapy is a risk factor for breast 
cancer. High-fat diet and lack of physical exercise were 
recognized as risk factors for breast cancer by 29.5% and 
37% of the respondents respectively.  

Figure (1) displays that 35 women (8.8%) did not answer 
any question correctly while 102 women (25.5%) answered 
more than five questions correctly.

Socio-demographic determinants of breast cancer risk 
factors knowledge are presented in Table (3). Sufficient 
knowledge was reported by 44.4% of respondents in 
the age group between 41 and 50 years compared to 
only 29.7% of those aged over 50 years. However, this 
difference was not statistically significant. Women who 
had higher levels of education showed more sufficient 
knowledge regarding breast cancer risk factors compared 
to those who were illiterate (48.2% versus 16.4%). This 

difference was statistically significant (P<0.001). There 
was no significant association between the level of 
knowledge of breast cancer risk factors and both marital 
status and work status. 

Breast self-examination knowledge and practice
Figure (2) shows that about two-thirds of the participants 
have heard of BSE (67.5%). Figure (3) shows that about 
one-third of the participants had practiced BSE (37.8%). 
Figure (4) displays the reasons for non-practicing of BSE 
among those who claimed that they did not practice 
BSE. In more than half of them (51.3%), the reason 
was the carelessness of the participants. The reason 
for non-practicing BSE was fear/anxiety and ignorance 
of the proper technique among 26.9% and 21.8% of the 
participants respectively. Figure (5) shows that 25.2% and 
23% of those who have heard of BSE claimed that their 
sources of information regarding BSE were their study 
curriculum and TV/press media respectively. Only 13.3% 
and 15.2% of them claimed that their sources of information 
were physicians and the Internet respectively.

Table (4) illustrates the knowledge of BSE among those 
who have heard of it (n=270). Most of them answered 
correctly the question about the optimal BSE frequency 
(72.2%). The majority of women, 91.5%, who have heard 
of BSE, recognized that it should be done to explore for 
tumors, while only 37.8%, 18.5%, and 27.4% recognized 
that the objective of BSE is to look for nipple discharge, 
nipple changes, and changes in the skin of the breast, 
respectively. More than half of women with BSE familiarity 
(54.8%), answered correctly that they should not wear 
gloves during BSE. Most of them (80.4%) recognized 
that they should stand in front of a mirror while practicing 
BSE.

Table (5) presents the association between socio-
demographic characteristics of the participants and 
their familiarity with BSE. Most of the women in the 
18-30 years age group (76.0%) have heard of BSE as 
compared to only 13.5% of those aged over 50 years. 
This association between women’s ages and hearing of 
BSE was statistically significant (P<0.001). The majority 
of non-married women have heard of BSE (82.9%) as 
opposed to 53.1% of married women.  This difference was 
statistically significant (P<0.001). More employed women 
have heard of BSE than non-employed women (81.0% 
versus 54.0%). This difference was statistically significant 
(P<0.001). Educational level was significantly associated 
with BSE familiarity. More women with a university 
education have heard of BSE than those who are illiterate 
and those who have a school education (79.8% versus 
18.2% and 62.5% respectively), (P<0.001). 

Table (6) illustrates the association between the socio-
demographic characteristics of the participants and 
their history of practicing BSE. Slightly less than half of 
the women in the age group 18-30 years (47.1%) have 
practiced BSE as compared to only 13.5% of those 
aged over 50 years. This association between women’s 
ages and practicing BSE was statistically significant 
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Table 1: Socio-demographic characteristics of the study participants

† Primary, intermediate, or secondary schools

Table 2: Participants’ knowledge of risk factors for breast cancer
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(P<0.001). Regarding marital status, non-married women 
have practiced BSE more than married women (52.3% 
versus 24.2%). This difference was statistically significant 
(P<0.001). Working women practiced BSE more than non-
working women (52.5% versus 23.0%). This difference 
was statistically significant (P<0.001). The educational 
level was significantly associated with BSE practice among 
participants. Women who had a university education 
practiced BSE more than those who were illiterate and 
those who had a school education (50.6% versus 0.0% 
and 23.9% respectively) (P<0.001).

Table (7) shows that the highest knowledge score regarding 
BSE was reported among women in the 41-50 age group 
(61.5%) who had sufficient BSE knowledge compared to 
none of those aged over 50 and 26.6% of those in the 
18-30 age group. These differences were statistically 
significant (P<0.001). Women who had their information 
from physicians had the highest BSE knowledge score 
as 72.2% of them had sufficient knowledge compared to 
19.4% and 22% of those who depended on TV and the 
internet as a source of BSE information, respectively. The 
association between the source of information and BSE 
knowledge level was statistically significant (P<0.001). 
Educational level, work status, and marital status were 
not statistically significantly associated with the level of 
BSE knowledge.
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Figure 1: Distribution of the participants according to the number of correctly answered questions regarding breast 
cancer risk factors
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Table 3: Association between knowledge of breast cancer risk factors and relevant variables

Figure 2: Distribution of the participants according to their awareness of BSE
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Figure 3: Distribution of the participants according to their BSE practice

Figure 4: Reasons for non-practicing BSE among participants (n=249)
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Figure 5: Source of information regarding BSE (n=270)

Table 4: Knowledge of BSE among participants (n=270)
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Table 5: Association between hearing about  BSE and relevant variables

Table 6: Association between practicing breast self-examination and relevant variables 
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Table 7: Association between BSE knowledge and relevant variables (n=270)

*Books, conferences, and general knowledge
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Discussion

In Saudi Arabia, breast cancer is the most common cancer, 
ranked first among females and accounting for 20.6% of 
all newly diagnosed female cancers. It usually presents 
at advanced stages and more frequently in young women 
in comparison to Western countries (21). In the present 
study, the knowledge of risk factors for breast cancer 
was unsatisfactory as only one-quarter of participants 
were able to answer five or more (out of 10) questions 
correctly. 

Study findings confirmed the unsatisfactory knowledge 
regarding risk factors. The level of women’s knowledge 
about breast cancer risk factors and screening methods 
previously reported among Saudi women (22). In a study 
done in the Qassim region, 76% of the participants were 
able to answer correctly 3 out of 7 questions (20).

The analysis of the knowledge of individual risk factors 
revealed that among the most identified risk factors were 
non-breastfeeding and hormonal treatment, which might 
reflect the religious culture that encourages, breastfeeding 
and natural methods of birth control. Almost 59.4% of 
respondents in the current survey recognized that family 
history was a risk factor for breast cancer compared to only 
42% in a study done in the Qassim region (20). However, 
this proportion is low when compared with the studies 
carried out in the United Kingdom (UK) (90%),(23). Among 
studies in Tehran (63%)(24) and Singapore (78.3%), (25) 
participants were aware of the fact that a positive family 
history is a risk factor for breast cancer. In the present 
study, the knowledge of oral contraceptives as a risk factor 
was 50.6% as compared to 56% in the Qassim study, (20) 
35% in the UK study (23) and 21.6% in the Singapore 
study (25). It is argued that ignorance regarding the risk of 
breast cancer makes it unlikely that at-risk females could 
currently make informed decisions on a range of breast 
issues (26).
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Despite inconclusive evidence, it is thought that BSE 
makes women more “breast aware”, which in turn may 
lead to earlier diagnosis of breast cancer. Two-thirds of 
respondents (67.5%) in the current study had heard about 
BSE. This rate is higher when compared with similar 
studies carried out in Jeddah, (8) Qassim, (20) Riyadh 
(27), and Alexandria, (28) where 39.6%, 30%, 12%, and 
10.4% of the participants reported being aware of BSE 
respectively. However, it is low in comparison to similar 
studies in KSA, (29) Europe (30-31) and Nigeria (32). 

In the current study, 37.8% of the participants claimed that 
they practiced BSE. This figure is lower than the rate of 
BSE practice of 44% and 52% reported in studies done in 
Europe and Hong Kong (33-34). 

A higher rate of BSE practice was also reported in KSA 
in which 66% of the nursing students reported to perform 
BSE (12). However, the nursing students, being related 
to the medical profession, may have a higher level of 
awareness and are different from the current participants. 
The proportion of BSE performance in our study is greater 
when compared to similar studies carried out in Egypt 
(2.65%), (28) Iran (6%) (24), and Qassim (19%) (20).

The reasons for non-practicing of BSE in the current 
study were carelessness in 59.7% and ignorance of the 
proper technique of BSE in 21.8%. This finding claims 
the importance of a proper health education program for 
BSE. To confirm the role of proper BSE health education, 
a randomized clinical trial of nurse-provided, community-
based teaching of BSE in Shanghai, was conducted. 
Women showed that at baseline, 9% of the intervention 
and 6% of the control groups did BSE at least every other 
month. After 12 months, 34% of the intervention, but only 
11% of the control group did BSE that often (P < 0.001) 
(35).  

Some factors were significantly responsible for a 
better knowledge level regarding BSE practice among 
participants. Statistical analysis indicated that performing 
BSE was significantly related to age, marital status, 
education, and working status. Those aged between 
40 and 50 years showed the best level of knowledge. 
However, many studies pointed to the negative association 
of knowledge scores with age (36). The age of participants 
in this study was considered fairly young (60.4% were 
under 30 years) which coincides with the literature. In this 
study, an association was observed between the level of 
respondents` education and their awareness of BSE; those 
who had a university education were more knowledgeable 
and practiced BSE more. This finding is consistent with 
other studies conducted among nursing students in KSA 
(12) and healthcare workers in Iran (24). 

It has been shown that women with less formal education 
were  more likely to have inadequate knowledge about 
breast cancer which inversely influenced their breast 
cancer screening behaviors (37). The same finding has 
been mentioned by Montazeri et al. in Iran (38). 

The source of information regarding BSE in the current 
study was physicians in 13.3% and pamphlets/brochures 
in 12.2%. This finding reflected a lack of active participation 
of healthcare workers in the health education of patients 
despite their great role in education as the best level of 
knowledge was reported among women who received 
information from physicians.  The same has been reported 
in Qassim, KSA (20), and Nigeria (32) where mass media 
was the main source of information about breast cancer.

All participants in the current survey had positive attitudes 
towards breast cancer screening. This finding is in 
comparison with the study carried out in Jeddah, (8) 
where 82.4% had a positive attitude towards practicing 
and teaching BSE. This could be attributed to the fact that 
almost two-thirds of respondents in the current study had 
a university education. 

In conclusion, our study findings confirm the suboptimal 
knowledge level of women about breast cancer risk factors 
and screening methods. The awareness and practice 
of BSE is generally unacceptable.  Primary healthcare 
professionals have a limited role in educating women 
regarding breast cancer issues. The results of the present 
survey provide valuable clues and perspectives toward the 
formulation of relevant breast cancer prevention strategies 
in Abha City, Saudi Arabia. 

Therefore, this study recommends a focused breast 
cancer education program to improve the knowledge 
about breast cancer and change misconceptions about 
risk factors. Primary health care professionals should 
play an important role in conveying correct information 
regarding breast cancer during regular physician office 
visits for other health issues. Educational programs could 
be designed to meet the women’s needs in their workplace 
environment. The group approach would foster the regular 
practice of BSE as some women could be trained to act as 
peer educators for others, and encourage the production 
of electronic and print media that would provide access to 
comprehensive information on breast cancer risk factors 
as well as on BSE for these women. Health education 
programs should be targeted to women through various 
media including leaflets, television, and radio. Health 
education should be channeled through women-friendly 
agencies/ organizations such as hospital antenatal and 
postnatal clinics, religious organizations, and women’s 
organizations.  Non-governmental and other charitable 
organizations can also make significant contributions to 
“breast awareness” by sponsoring health talks, symposia, 
and workshops targeted at relevant segments of the 
population.
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Abstract
Background: Adherence to antidiabetic medications 
is crucial for optimum glycemic control and decreas-
ing complications. This study aimed to assess adher-
ence to antidiabetic medications and the associated 
factors among individuals with type-2 diabetes melli-
tus (T2DM) attending chronic illness clinics at Najran 
Armed Forces Hospital (NAFH), Najran Region, Saudi 
Arabia.

Methods: A cross-sectional study was conducted. A 
systematic sampling technique was used. Morisky 
Medication Adherence Scale (MMAS) scores were 
used for labeling patients as adherent or non-adher-
ent. Data were entered and analyzed using SPSS 
version 20. To see the association of variables logistic 
regression with OR and 95% CI was done.

Results: A total of 288 study participants were inter-
viewed with a response rate of 100%. The level of ad-
herence was found to be 85%. Factors found to be 
significantly associated with antidiabetic medication 
adherence were level of education (AOR = 14.27, 95% 
CI = 3.0, 67.82), duration of diabetes (AOR = 6.10, 
95% CI = 2.03, 18.34), and knowledge about DM and 
its medications (AOR = 28.05, 95% CI = 8.96, 87.8). 

Conclusions and Recommendations: Our study, a 
family medicine-based cross-sectional study, found 
high medication adherence by patients with T2DM re-
garding their prescribed diabetes medication. Low ad-
herence was significantly associated with educational 
status, duration of diabetes, and knowledge. We rec-
ommend improving T2DM patients’ knowledge related 
to diabetes and note the importance of compliance 
with the medication regimen through several health 
education sessions at diabetic educators, coaches, 
and other healthcare facilities. These sessions can be 
delivered by physicians and other healthcare provid-
ers, namely, nurses and community pharmacists.

Keywords: Type 2 diabetes, adherence to medica-
tions, Najran Armed Forces Hospital, Najran Region.

Adherence of Type � Diabetic Patients to Antidiabetic 
Medications and its Associated Factors in Najran Armed Forces 
Hospital, Saudi Arabia

Metrek Almetrek1, Maryam Alqahtani2, Asrar Al Mudawi2, Atheer Assiri2, Alaa Alfayi2, 
Nouf Alotaibi2, Mohammed Quhal2, Sara Sanad2, Mona Alshahrani3, Norah Alshehri3, 
Seham Alzahrani3, Albatoul Al Margan4, Anwar Al Sharyan4, Mai Almaraih4, 
Faris Al Margan4, Fatimah Alkhaywani4, Aljawharh Alyami4, Sarah Al-qablai5, 
Mona Al-Ahmary3, Faisal Ali M. Al-Qarni6

1. Family & Community College of Medicine, Najran University, Najran Saudi Arabia, Najran 
Saudi Arabia
2. Pharmacy Department at Najran Armed Forces Hospital, Najran Saudi Arabia
3. Khamis Mushait General Hospital, Asser Region Saudi Arabia
4. Internship Department, College of Medicine, Najran University, Najran Saudi Arabia
5. Armed Forces Hospital Southern Region, Khamis Mushait Saudi Arabia
6. Blood Bank, Aseer Central Hospital, Abha, Saudi Arabia

Corresponding Author
Dr. Metrek A. Almetrek 
Email: almetrek421@gmail.com
 
Received: November 2023. Accepted: November 2023; Published: December 1, 2023. 
Citation: Metrek Almetrek et al. Adherence of Type 2 Diabetic Patients to Antidiabetic Medications and its Associated Factors in 
Najran Armed Forces Hospital, Saudi Arabia. World Family Medicine. December 2023; 21(11): 109-119  
DOI: 10.5742/MEWFM.2023.95256237 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10��0

Background

Diabetes mellitus (DM) is “a chronic, metabolic disease 
characterized by an elevated level of blood glucose (or 
blood sugar), which leads over time to serious complication” 
and may lead to death (1-2). The prevalence of diabetes 
among adults in Saudi Arabia is experiencing a rapid rise; 
it is expected that the total number of cases will reach 
around 7.5 million by 2035 (3). 

DM has been determined as the sixth leading cause of 
death in Saudi Arabia (4-5). Adherence to the treatment 
is indispensable for the successful management of DM. 
Adherence to the medication is the first step on a path 
leading away from complications (6-7). According to the 
World Health Organization (WHO), the average rate of 
medication adherence is only 50% in developed countries. 
Nevertheless, a suboptimal level of adherence prevails 
(8). 

This growing healthcare issue is costly in multiple aspects. 
Its financial burden may surpass that of managing the 
disease itself (9). In Saudi Arabia, the care of diabetic 
patients is 10-fold higher compared to other diseases, 
which exerts an economic burden (10). Furthermore, as 
suboptimal adherence may manifest as complications, it 
is the underlying cause of more than 30% of medicine-
related hospital admissions (11). 

Given the above, it is deleterious in terms of both health 
and economy. Adherence and compliance are terms 
that are sometimes equated with one another and used 
interchangeably (11). However, adherence is deemed 
superior to compliance, as it entails that the patient’s 
management plan is mutually tailored by the healthcare 
provider and the patient (12). WHO defines adherence 
as “the extent to which a person’s behavior - taking 
medication, following a diet, and/or executing lifestyle 
changes - corresponds with agreed recommendations 
from a healthcare provider” (13-14). 

Meanwhile, compliance is defined as “the extent to 
which the patient’s behavior matches the prescriber’s 
recommendations”. The term “adherence” will be mainly 
used in this study. The literature review reveals significant 
determinants of adherence. These can be categorized 
into three major categories: the medical status, personal 
characteristics of the patient, and the agreed-upon 
therapeutic plan and medical encounter (15). The number 
of medications, dispensing of medication via a third-party 
provider (Wasfaty), complexity of the regimen, side effects, 
cost, and lack of trust in treatment efficacy are under the 
umbrella of the therapeutic plan and medical encounter 
(16). Adherence to antidiabetic medications decreases 
the risks of DM complications especially macrovascular 
(17-18). 

Several factors play roles in adherence and non-adherence 
to antidiabetic medications among diabetic patients 
according to multiple studies worldwide (19-21). In Saudi 
Arabia, some areas and regions have assessment studies 

that measure adherence and its factors, to antidiabetic 
medications (22-24). Up to the evidence in Najran Region, 
there are no assessment studies investigating medication 
adherence among diabetic patients, so we aimed to 
assess the level of adherence to the medications and the 
associated factors among T2DM patients treated in Najran 
Armed Forces Hospital (NAFH) in this study.  

Method and Subjects

Study Design: Cross-sectional analytical research 
design. 
Study Population: All T2DM patients registered at the 
NAFH.
Sampling: The sample size was calculated by the 
Slovin’s Formula [n/(1+Ne2] to be 288 T2DM patients 
registered at NAFH, where:
    N= Population size = 1030 type 2 diabetic patients
    e = margin of error (0.05) = 0.0025
    n = Sample size = 1030/[(1030 x 0.0025) + 1] = 288
 
Tools:
An interview-administered questionnaire assessing the 
following:
• Socio-demographic data 
• Associated factors:  
 A. Patients’ medical status;  
 B. personal characteristics of the patient;  
 C. The agreed-upon therapeutic plan and  
 medical encounter;  
 D. forgetfulness, E. personal beliefs;  
 F. number of medications; 
 G. dispensing of medication via a 3rd party 
 provider (i.e., Wasfaty); 
 H. complexity of the regimen; I. side effects;  
 K. cost, and lack of trust in treatment efficacy are 
 under the umbrella of the therapeutic plan and 
 medical encounter. 
• The Morisky medication adherence scale 
 (MMAS-4) consists of four questions designed  
 to describe the medication-taking behavior of  
 patients (25). It has dichotomous response 
  categories with YES = 1 or NO = 0. Its scores for 
  the adherence levels with correct numbers are:   
 high (0), moderate (1-2), and (3-4). 
 The rationale behind the four items was that  drug 
 errors of omission could occur in any or all of 
 several ways: forgetting, carelessness, stopping  
 the drug when feeling better, or starting the drug 
 when feeling worse.

The sensitivity and specificity were 81% and 44% 
respectively. Cronbach’s alpha reliability is 0.61, which 
is below the acceptable value of 0.7. (26). We classified 
the adherence level into two groups, adherent (high and 
moderate) and non-adherent (low adherent).

Study Area & Setting: Armed Forces Hospital in Najran 
City, outpatient clinic (family medicine, internal medicine, 
and chronic illness clinic) 
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Study duration: July –September 2023.

Ethical Consideration:
We followed and completed the requirements of the 
Ethical   Approval Committee in NAFH & IRB.

Data Collection Procedure: We sent an official letter 
describing the aims, objectives, and processes of the 
study to the director of NAFH to request permission to 
assess all diabetic patients in the outpatient clinic for 
recruitment to this study. After obtaining the permission, 
the questionnaire was sent to all randomly selected 
patients by the assigned teams.

Covering letters informing the participants about the 
aims of the study and asking them for their permission to 
participate covered the questionnaires. The participants 
were informed that confidentiality and anonymity would be 
respected.

Data Management (Entering, Analysis of Data):
The Statistical Package for Social Sciences (IBM, SPSS 
version 25.0) for data entry analysis. We computed 
the descriptive statistics in the form of frequency and 
percentage for categorical data and in the form of measures 
of central tendency (arithmetic mean and median) and 
measures of dispersion (standard deviation and range) 
for continuous variables. Regarding analytic statistics, 
the Chi-square test was utilized to test for the association 
and /or difference between categorical variables. Fisher’s 
exact test was applied instead of the Chi-square test if the 
frequency in at least one cell was less than five. 

Results

Sociodemographic Characteristics:
A total of 288 diabetes patients were involved in this study. 
The response rate was 100%. Among the total of 288 
respondents, 111 (38.5%) and 177 (61.5%) were males 
and females, respectively. The mean age was 55.2 (SD 
10.966) years. The majority, 272 (94.4%) and 256 (88.9%) 
of the respondents were inside the Najran region and main 
city, respectively. One hundred and sixty-nine (58.7%) 
were married. Ninety-eight (34%) had a bachelor certificate 
and above, while seventy-two (25%) could not read and 
write. The majority, 98 (34%), of the participants were 
housewives and government employees, 50 (17.4%). The 
mean average monthly income was 8106 (SD 2108.120) 
SR. A large proportion, 240 (83.3%), resided in an Urban 
area. One hundred and fifty-seven (54.5%) took below 
half an hour for a single trip to arrive at the hospital (Table 
1).

Medication Adherence
The majority, 245 (85.1%), of the respondents were 
adherent (Figure 1).

Clinical and Medication Characteristics of 
Respondents
One hundred and eighty-one (62.8%) of the respondents 
were treated with oral hypoglycemic agents (OHAs) only. 

The majority, 190 (66%) and 175 (60.8%) had been 3 
years and more since medically diagnosed and treated 
for diabetes, respectively. The mean duration since being 
medically diagnosed with diabetes was 63.69 (SD 54.754) 
months. The majority, 143 (49.7%), had been taking two 
types of drugs and the mean number of tablets taken 
per day was 3.33 (1.638). The frequency of daily dose 
and number of comorbidities section of the responses 
indicated that 170 (59%) would have been taking their 
medications three times or more a day and 119 (41.3%) 
of the respondents had one comorbidity. As to the cost 
of medication, 18.6% were buying their medication by 
themselves from outside private clinics and 53.3% of the 
respondents were getting their medication for free (Table 2). 

Knowledge and Attitude toward Diabetes
Most of the respondents, 243 (84.4%), were knowledgeable 
about diabetes and its medication, and a large proportion, 
220 (76.4%), of them had a positive attitude toward 
diabetes (Table 3).

Reasons for Non-adherence
For the respondents who could not adhere to their 
antidiabetic medications, the most common reasons 
adduced for this scenario include the following: being 
busy 96 (33.3%) and forgetfulness 93 (32.3%) followed 
by being away from home 85 (29.5%) and not having 
companions (Figure 2).

Factors Associated with Antidiabetic Medication
Variables considered in the bivariate analysis were sex, 
age, educational status, occupation, monthly income, 
place of residence, distance from follow-up, duration 
of diabetes, duration of treatment, type of treatment, 
number of tablets, number of drugs, frequency of daily 
dose, number of comorbidities, coverage of drug cost, 
knowledge on diabetes, attitude towards diabetes, and 
patient-provider relationship. Variables with a value ≤ 0.2 
were included in the multiple logistic regressions. Lastly 
educational status, occupation, duration of diabetes, 
and knowledge of diabetes remained to be significantly 
associated with adherence to antidiabetic medications.

According to the result of the multivariate analysis, a 
shift from being unable to read and write to grades 1–6th 
will increase the probability of antidiabetic medication 
adherence by 5.25 (AOR = 5.25, 95%, CI = 1.19, 23.12). 
Similarly, patients with an educational level of bachelor’s 
certificate and above were 14 times more likely to be 
adherent with medications than those who cannot read 
and write (AOR = 14.27, 95% CI = 3.0, 67.82). Individuals 
with three years or more since being medically diagnosed 
with diabetes were 12 times more likely to be adherent to 
their medications than patients with less than three years’ 
duration (AOR = 6.10, 95% CI (2.03, 18.34)). Regarding 
knowledge, the analysis showed that clients who are 
knowledgeable about diabetes and its medications 
were about 28 times more probable to be adherent to 
antidiabetic medications (AOR = 28.05, 95%, CI (8.96, 
87.8) (Table 4).
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Table 1: Sociodemographic characteristic of the study participants (n=288)
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Figure 1: Level of adherence towards antidiabetic medications among type II diabetic patients in NAFH, Saudi 
Arabia
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Table 2: Clinical and medication characteristics of respondents, among T2DM patients in NAFH, Najran Region 
Saudi Arabia
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Table 3: Knowledge and attitude towards DM and its medication, among T2DM patients in NAFH, Najran Region Saudi 
Arabia

Figure 2: Reasons for non-adherence toward antidiabetic medications, among T2DM patients in NAFH, Najran Region, 
Saudi Arabia
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Table 4: Logistic regression output showing the impact of selected sociodemographic, clinical, and other characteristics 
on adherence to antidiabetic medications, among T2DM patients in NAFH, Najran Region, Saudi Arabia

*Variables that were significant during bivariate logistic analysis at p ≤ 0.2 but were not significant by backward multivariate 
logistic regression analysis at p<0.05.

**Variables that were found to have significant association both during bivariate and multivariate analysis at p ≤ 0.2 and < 0.05, 
respectively.
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Discussion

We evaluated T2DM patients’ medication adherence, 
knowledge, and the factors in our study at NAFH, Najran 
region, Saudi Arabia. Adherence to prescribed medications 
by T2DM patients is correlated with lower healthcare 
spending costs for a country, better clinical outcomes, 
decreased morbidity, decreased hospital admission rates, 
and decreased mortality, as stated by the World Health 
Organization (WHO) (4,8). 

This finding is in concordance with the health statistics of 
MOH, KSA as it reported a high incidence of DM among 
adult patients in Saudi Arabia (27). Diabetes education, 
based on a patient’s knowledge to protect their health, is 
the theme of the current year of the World Diabetes Day 
2021–23 activities (28).

We discovered that 85% of patients with T2DM were 
adherent to the medications prescribed by doctors. A study 
by AlQarni et al. in Al Khobar City, KSA, reported that a 
slightly higher proportion (35.8%) of diabetes patients 
were highly adherent to medications (29). The difference 
between our study and that of AlQarni et al. could be due 
to the inclusion of participants and study settings. Our 
study was conducted among T2DM patients attending 
the Chronic Diseases clinics in the Family Medicine 
Department, while AlQarni et al. included participants from 
the endocrine and diabetic clinics at a tertiary care center. 
An institutionally based observational survey conducted 
by Ayele et al. stated that a higher proportion of patients 
with T2DM were poorly adherent to medications (30). 

Murwanashyaka et al. also reported that a higher 
proportion of participants had poor adherence practices 
(31). Interestingly, Balkhi et al. of the KSA reported that 
nearly half of their participants complied well with diabetes 
medication adherence (32). These large discrepancies 
across these findings by different authors could be 
attributed to various factors, namely, study settings, 
tools used to assess medication adherence, and the 
access to and availability of appropriate diabetes care 
services. Furthermore, our results emphasized the need 
for implementing the suggested activities of the WHO and 
the American Diabetes Association (7,8).

Adherence with antidiabetic medications in our study 
(85%) was higher than the earlier finding in Ethiopia 
(75%) (33), Malaysia (66%) (34), and Iran (18%) (35). 
The discrepancy is possibly because of the time gap, the 
age limit of participants enrolled, differences in source 
population, and medication adherence measurement 
method. The age limit and knowledge (Malaysia) and the 
participants enrolled in a study done in Iran were randomly 
selected from eight healthcare centers (Iran); the level of 
medication adherence measured was based on patients’ 
blood glucose record (Ethiopia) and pill count (Malaysia), 
in addition to self-report.

In our study, a significant association between educational 
level and adherence level was observed. Accordingly, 

patients with Bachelor’s degrees were more adherent 
than those  who are unable to read and write. 

This finding is in line with a study done in Spain (36), 
Malaysia (34), and Isfahan-Iran (35). The studies done in 
India (37), Uganda (38), and Ethiopia (39) also support the 
findings of our current study. Individuals with elementary 
educational status were more likely to be adherent than 
unable to read and write individuals. A possible justification 
for this could be the fact that educational level is the 
most important predictor of knowledge of patients. Low 
schooling makes learning more difficult; as diabetes drug 
therapy gets more complex, patients are required to have 
more complex cognitive skills to be able to understand the 
prescribed drug therapy and to adhere to treatment for 
good glucose control.

The duration of diabetes was another variable, significantly 
associated with the adherence status of respondents. 
Those patients who had been three years and above since 
medically diagnosed with diabetes were more likely to be 
adherent than those with less than three years duration. 

This finding agrees with the study done in Malaysia (34) 
Iran (AOR = 3.6, 95% CI: 2.1, 5.7) (35), and Sudan (40); 
patients who had been diabetic for 3 years and above 
are more adherent than those less than 3 years. This 
could be explained by patients with longer duration of 
diabetes by their frequent contact with health facilities 
and health professionals making them more likely to be 
given repetitive instruction on medication adherence and 
become aware of the acute and chronic complications of 
uncontrolled blood glucose. In addition, it could reflect 
wider social interaction with other diabetic patients on 
antidiabetic medication adherence.

Participants’ knowledge about DM and its medications was 
found to be positively associated to the adherence level of 
patients. This finding is in line with studies done in Malaysia 
(34) and Ethiopia (39), where knowledgeable patients 
were found to be significantly associated with a higher 
adherence rate. The possible justification of why people 
with better knowledge were adherent could be the right 
knowledge about DM and its medications creates a clear 
understanding and avoids confusion about the treatment 
and the disease condition. But people with wrong/poor 
knowledge may make wrong decisions. Knowledge of 
patients has an impact on diabetic patients’ adherence to 
antidiabetic medications in health care settings.
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Conclusion and Recommendations

Our study revealed a high medication adherence by 
patients with T2DM regarding their prescribed diabetes 
medication. Low adherence was significantly associated 
with educational status, duration of diabetes, and 
knowledge. Moreover, we found that medication adherence 
is lowly correlated with diabetes knowledge and patients’ 
inability to read and write about their diabetes status. We 
recommend improving T2DM patients’ knowledge related 
to diabetes and note the importance of compliance with 
the medication regimen through several health education 
sessions with diabetic educators, coaches, and other 
healthcare facilities. These sessions can be delivered by 
physicians and other healthcare providers, namely, nurses 
and community pharmacists. Furthermore, we recommend 
mixed-method medication adherence assessment surveys 
in other regions of the KSA.
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Abstract
Objectives: To determine the prevalence, pattern of 
smoking, and associated factors as well as attitudes 
toward E-cigarettes among medical students.

Methods: A cross-sectional study was conducted 
among 340 medical students. An online questionnaire 
was used in data collection. It consists of socio-demo-
graphic characteristics, smoking history, awareness of 
E-cigarettes, the prevalence of their use, beliefs re-
garding E-cigarettes, and reasons for E-cigarette use

Results: Males represented 58.8%, with a mean age 
of 22.4±1.5 years. The prevalence of current smoking 
and ex-smoking among participants was 13.5% and 
9.1%, respectively. Most participants have heard of E-
cigarettes (94.4%); female students have heard about 
E-cigarettes more than males (99.3% vs. 91%, respec-
tively, p<0.001); 36.8% of participants have tried using 
E-cigarettes at least once during their lifetime, 15.9% 
have used them during the last month and 11.8% in-
tended to use them in the next year. Junior students 
were likelier to try E-cigarettes during their lifetime 
(44.5% vs. 32.1%, respectively, p=0.020). The com-
monest reasons for trying E-cigarettes were reducing 
the number of traditional cigarettes (93.6%), being less 
dangerous than traditional cigarettes (87.2%), and as 
an attempt to quit smoking (84.8%).

Conclusions: E-cigarettes are tried by a considerable 
proportion of medical students, mainly to reduce the 
number of traditional cigarettes, assuming that they 
are less dangerous than traditional cigarettes, and as 
an attempt to quit smoking.

Key Words: Cigarette smoking, E-smoking, medical 
students, knowledge, attitude, risk factors.
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Introduction

Tobacco smoking is one of the largest public health threats 
that face the world. It kills around 6 million people every 
year. More than 5 million of those deaths are due to direct 
tobacco use, while more than 600,000 are the result of 
non-smokers being exposed to second-hand smoke. It has 
been practiced by over one billion people all over the world, 
most of them in the developing world. Most smokers start 
smoking during adolescence or early adulthood. Some 
behavioral research indicated that adolescents begin their 
smoking habits as a result of peer pressure, and cultural 
influence (1).

Tobacco smoking causes diseases that directly affect 
the heart and lungs. Moreover, smoking is a major risk 
factor for other health problems, such as heart attacks, 
strokes, chronic obstructive pulmonary disease (COPD), 
emphysema, and cancer, mainly lung cancer, cancers of 
the larynx and mouth, esophageal cancer, bladder and 
pancreatic cancer (2).

In the Kingdom of Saudi Arabia (KSA), the prevalence of 
traditional cigarette smoking among male medical students 
has been reported in previous studies and shown to range 
from 13% in central Saudi Arabia (3) to 30.4% in Majmaah 
(4). In contrast, for females, the prevalence was 0.32% 
(5). Overall, despite that more than 7 thousand Saudis 
are killed by tobacco-related diseases, more than twenty 
thousand children and more than three million adults 
continue to smoke tobacco daily (6).

Electronic cigarettes (E-cigarettes) have been recently 
introduced to the country with little known about their 
prevalence or pattern of utilization among medical students 
in Saudi Arabia. Recently, a study among health science 
students reported a prevalence of 27.7% (7). The E-cigarette 
is an electronic emit-vapor device that delivers nicotine in 
an aerosol form. It consists of a battery, mouthpiece, an 
automatic or manual switch, a cartridge, and an atomizer 
with a heating element that contains a solution “e-liquids” 
which contain propylene glycol or glycerol (or both) and 
can contain nicotine, flavors, and additives (8).

The main concern is the availability of E-cigarettes with 
sweet flavors for the young population, which simulate 
smoking behavior as well as facilitate addiction to nicotine, 
which consequently leads to the use of traditional tobacco 
smoking (9, 10).

It is documented that E-cigarettes have been proven to 
cause addiction (11). Additionally, the risks of prolonged 
exposure to vapors chemicals of E-cigarettes which contain 
toxic substances, including formaldehyde, have not been 
reported (12). Moreover, the effect of E-cigarettes on the 
health of human beings is still under investigation (13).

Aim of study
To explore the magnitude and predictors of E-cigarette 
smoking among medical students and to determine their 
attitude toward it.

Specific objectives
•  To determine the prevalence and patterns of E-cigarettes 
smoking among medical students,
• To define the risk factors associated with E-cigarette 
smoking among medical students,
• To explore their attitude toward the benefits, safety, 
and efficacy of E-cigarettes, compared to traditional 
cigarettes.

Subjects and Methods

The present study followed a cross-sectional research 
design. It was conducted at the Medical College of King 
Khalid University (KKU) in Abha City, Saudi Arabia. Medical 
students (males and females) enrolled throughout the 
academic year 2019-2020 (approximately 1600 students; 
1000 males and 600 females) constituted the study’s target 
population. No exclusion criteria were considered.

The minimum sample size for this study has been estimated 
according to Dahiru et al. (14), as follows: n=Z2xPxQ/D2, 
where:
• n: Calculated sample size
• Z: The z-value for the selected level of confidence = 
1.96.
• P: Estimated prevalence of e-cigarette use among 
university students = 27.7%, (7).
• Q: (1 – P) = 72.3%, i.e., 0.723
• D: The maximum acceptable error [precision level] = 
0.05.
 
 n = (1.962 x 0.277 x 0.723)/0.052 = 308

Therefore, the calculated minimum sample size for this 
study was 308 medical students. However, the study 
sample was increased to 340 students to compensate for 
possible non- or incomplete responses. A stratified random 
sample with proportional allocation was adopted. A simple 
random sampling technique was applied to select subjects 
from each academic level using a list of students’ names 
obtained from the college administration. 

A self-administered questionnaire (in English) was used 
for data collection, which has been used in a similar 
study carried out in Romania (15). Permission to use 
the questionnaire was requested from the corresponding 
author through e-mail communications. It consists of: 
• Socio-demographic characteristics: Age, gender, and 
academic level.
• Smoking history.
• Awareness toward E-cigarettes (8 statements with Yes/
No responses)
• Prevalence of E-cigarette use (6 statements with yes, 
neutral, and no responses)
• Beliefs in E-cigarettes (3 statements with a 5-Likert 
scale response; totally agree, somewhat agree, neutral, 
somewhat disagree, totally disagree)
• Reasons for E-cigarette use
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The questionnaire was validated by three family medicine 
consultants (face and content validity). A pilot study was 
conducted on 30 medical students to explore the clarity of 
included statements and the average time needed to fill 
out the questionnaire. Their responses were not included 
in the final research, although no significant changes were 
required; the questionnaire was clear and no changes 
were made.

The data were collected through an online survey 
distributed to the randomly selected medical students 
through Google Forms. The link to the questionnaire was 
sent to them through their WhatsApp accounts.
 
Ethical considerations
The study proposal was approved by the Regional 
Research and Ethics Committee in KKU (ECM#2020-
3209, on 24/12/2020). The permission to conduct the study 
at the College of Medicine was obtained from the college 
dean. The study purpose was clearly and briefly explained 
on the cover page of the online form of the questionnaire. 
All participants were informed that they had the full right 
not to participate in the study or to withdraw from it before 
completion. Confidentiality and privacy were guaranteed 
for all collected data.

Data entry and statistical analysis 
Collected data were verified and then coded. The Statistical 
Package for Social Sciences (IBM, SPSS, version 25) 
was used for data analysis. Descriptive statistics (e.g., 
number, percentage, mean, and standard deviation) and 
inferential statistics (e.g., Chi-square “χ2” or Fisher exact 
- tests were applied). P-values <0.05 were considered as 
statistically significant.

Results
             
Table (1) summarizes their demographic characteristics. 
Males represented 58.8% of them. Their age ranged 
between 19 and 27 years with a mean of 22.4±1.5 years. 
Sixth-year students (11th and 12th levels) represented 
22.3% of participants, whereas 2nd-year students (3rd 
and 4th levels) represented 16.5% of them. 

Smoking history
Prevalence rates of current smoking and ex-smoking 
among the participants were 13.5% and 9.1%, respectively. 
Among current smokers, 82.6% reported smoking a 
maximum of one packet/day. Almost three-quarters 
(73.9%) of current smokers had intention to quit smoking 
in the next year. 

Medical students’ awareness of E-cigarettes
Table (2) shows that the majority of participants (94.4%) 
have heard about E-cigarettes. They were mostly aware 
that an E-cigarette is a nicotine delivery system (90.3%) 
and an E-cigarette vaporizes nicotine (84.7%). However, 
about a third of them were aware that an E-cigarette is not 
currently regulated by the Food and Drug Administration 
(39.1%), there is no combustion in an E-cigarette (36.5%), 
and that carbon monoxide is not emitted from an E-cigarette 

(33.2%). Female students have heard about E-cigarettes 
slightly more than male students (99.3% vs. 91%), were 
more aware that an E-cigarette is a nicotine delivery 
system (97.1% vs. 85.5%), an E-cigarette vaporizes 
nicotine (92.9% vs. 79%), and there is no carbon monoxide 
in E-cigarettes (45% vs. 25%). Also, female students were 
more aware than male students that an E-cigarette is not 
currently regulated by the Food and Drug Administration 
(48.6% vs. 32.5%). On the other hand, male students 
were more aware than female students that an E-cigarette 
can be smoked with different additives (70.5% vs. 50.7%) 
and an E-cigarette can be smoked with different flavors 
(68.5% vs. 47.9%). 

Table (3) shows that never-smokers and current smokers 
were more aware than ex-smokers that an E-cigarette is 
a nicotine delivery system (91.6% and 91.3% vs. 77.4%, 
respectively, p=0.040). Ex-smokers and current smokers 
were more aware than never-smokers that an E-cigarette 
can be smoked with different additives (83.9% and 76.1% 
vs. 57.4%, respectively, p=0.002). Also, ex-smokers and 
current smokers were more aware than never-smokers 
that an E-cigarette can be smoked with different flavors 
(80.6% and 76.1% vs. 54%, respectively, p=0.001) and 
there is no combustion in an E-cigarette (61.3% and 50% 
vs. 31.2%, p=0.001). 

Table (4) shows no statistically significant difference 
between junior students (second and third years) and 
senior students (4th to 6th years) concerning their 
awareness of E-cigarettes.

Prevalence of e-cigarette use
Table (5) shows that 36.8% of participant students have 
tried using E-cigarettes at least once during their lifetime, 
15.9% have used them in the last month and 11.8% intend 
to use them in the next year. About half of the students 
(49.4%) have friends, 5.9% have parents and 32.4% have 
siblings who have tried smoking E-cigarettes. 

Table (6) shows that male students were more likely than 
female students to have friends who tried E-cigarettes 
(55% vs. 41.4%, p=0.046).  

Table (7) shows that there were no statistically significant 
differences between students regarding e-cigarette use 
according to their current smoking status.

Table (8) shows that junior students were more likely than 
senior students to try E-cigarettes at least once during their 
lifetime (44.5% vs. 32.1%, p=0.020) and intended to use 
E-cigarettes in the next year (18.8% vs. 7.5%, p=0.008), 
while senior students were more likely than junior students 
to have siblings who have tried E-cigarettes (34% vs. 
29.7%, p=0.018). 

Table (9) shows that there were statistically significant 
associations between a history of trying E-cigarettes and 
having such a history among parents or siblings (p<0.001 
for both).  
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Beliefs regarding e-cigarettes
Table (10) shows that more than half of the participants 
either totally agreed or somewhat agreed that E-cigarettes 
can help smokers quit, and that E-cigarettes are less 
dangerous than traditional cigarettes (54.4% and 50.6%, 
respectively), whereas 26.2% either totally agreed or 
somewhat agreed that E-cigarettes are used only by 
smokers. 

Table (11) shows no statistically significant differences 
between medical students concerning their beliefs 
regarding E-cigarettes according to their gender.

Table (12) shows no statistically significant differences 
between medical students concerning their beliefs 
regarding E-cigarettes according to their current smoking 
status. 

Table (13) shows no statistically significant differences 
between junior and senior students concerning their 
beliefs regarding E-cigarettes.

Reasons for trying E-cigarettes
Figure (1) shows that, among medical students who 
ever tried E-cigarettes (n=125), the commonest reported 
reasons were reducing the number of traditional cigarettes 
(93.6%), believing that they are less dangerous than 
traditional cigarettes (87.2%) and as an attempt to quit 
smoking (84.8%). 
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Table 2: Medical students’ awareness about E-cigarettes according to their gender

*Fisher exact test †Chi-square test

Table 3: Medical students’ awareness about E-cigarettes according to their smoking status

†Chi-square test
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Table 4: Comparison between junior and senior students regarding their awareness about E-cigarettes

†Chi-square test  Junior: 2nd and 3rd years Senior: From 4th to 6th years

Table 5: E-cigarette use among medical students

Table 6: E-cigarette use among medical students according to their gender

†Chi-square test
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Table 7: E-cigarette use among medical students according to their current smoking status

†Chi-square test

Table 8: Comparison between junior and senior medical students regarding E-cigarettes use

†Chi-square test

Table 9: E-cigarette use among medical students according to their family history of trying E-cigarette smoking

†Chi-square test

Table 10: Beliefs regarding E-cigarettes among medical students
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Table 11: Medical students’ beliefs regarding E-cigarettes use according to their gender

†Chi-square test

Table 12: Medical students’ beliefs regarding E- cigarettes according to their current smoking status

†Chi-square test 

Table 13: Medical students’ beliefs regarding E-cigarettes according to their seniority

†Chi-square test

Figure 1: Reasons for trying E-cigarettes by medical students
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Discussion

The long-term adverse effects of E-cigarettes are not 
well known, since they contain dangerous chemicals like 
formaldehyde (12). Therefore, the effects of E-cigarettes 
on human health remain under frequent investigation (13). 
 
Since the magnitude of the problem is not well documented 
in Saudi Arabia, the present study was conducted to 
estimate the prevalence and describe the pattern of E-
cigarette smoking among medical students enrolled in 
King Khalid University students, Abha City, Saudi Arabia.

In the current study, most students have heard of E-
cigarettes. Surprisingly, females have heard more than 
males about E-cigarettes. In the USA, males were more 
aware of E-cigarettes compared to females (16). Further 
studies are needed to explain this finding, especially when 
considering that female medical students in KKU also 
have tried E-cigarettes more than males. However, this 
finding is in agreement with that of another study carried 
out in the USA among the general population that reported 
a higher rate of females who tried E-cigarette smoking 
than males (17).

In the present study, almost one-third of the medical 
students have tried using E-cigarettes at least once during 
their lifetime, 15.9% have used them in the last month and 
11.8% intended to use them in the next year. 

Variable results were reported by different studies in Saudi 
Arabia. In another recent study carried out in Jeddah among 
students of the health science colleges, the prevalence of 
E-cigarette smoking was 27.7%; one-fifth of them were 
regularly using it. (7) Also, a rate of 25.6% has been 
reported by Awan among King Saud University’s students 
in Riyadh (18). Moreover, an online survey reported that 
33.5% of the general public in Saudi Arabia has tried E-
cigarettes (19). 

In Poland, the prevalence rates for E-cigarette smoking 
alone or combined with traditional cigarettes among 
medical students were 1.3% and 2.2%, respectively (20). 
Another study revealed a prevalence of E-cigarette smoking 
alone or both with traditional cigarettes at 1.1% and 1.8%, 
respectively among university students from five countries 
in Central and Eastern Europe (21). In a study carried out 
in Canada, trying E-cigarettes was admitted by 16.1% of 
young adults (16- 30 years) (22). Among USA individuals, 
only 8.1% had tried E-cigarettes, and the prevalence of 
current use was 1.4% (17). Another US study carried out 
among nursing, nutrition, and respiratory therapy students 
revealed that 21.2% had tried E-cigarettes at least once 
in their lifetime (16). In Romania, almost 25% of university 
students have tried e-cigarettes. (15).

This wide popularity of E-cigarettes in Saudi Arabia and 
other countries is probably attributed to the impact of 
advertising campaigns targeting adolescents and young 
adults, in a similar way that was applied to traditional 
cigarettes during the last century (23).

In the present study, there were no significant differences 
between students regarding the prevalence of E-cigarette 
use according to their current smoking status or their 
gender. However, alarmingly, junior students reported more 
trials of E-cigarette smoking than senior students. Also, 
students with parents or siblings who have tried E-cigarettes 
were more likely to try them compared to their peers.  

In another study carried out in Poland, the overall prevalence 
of e-smoking was higher in males than females (4.9% 
versus 2.8%) (20). Also, in Central and Eastern Europe, 
the overall prevalence of E-cigarette smoking was higher 
in males than females (21). In Canada, the smoking status 
of young adults was important in determining E-cigarette 
smoking status as compared to non-smokers, ex-smokers 
and current smokers were more likely to have tried E-
cigarettes, current smokers were more likely to have tried 
E-cigarettes than ex-smokers and current smokers were 
also more likely to be current users of E-cigarettes than 
both ex-smokers and non-smokers (22). In Romania, the 
predictors of E-cigarette smoking were male gender, being 
a current smoker of traditional cigarettes, having friends 
who have tried E-cigarettes, and having a belief that E-
cigarettes could help in quitting smoking (15).

In the present study, among students who ever tried 
E-cigarettes, the commonest reported reasons were 
reducing the number of traditional cigarettes, believing 
that they are less dangerous than traditional cigarettes, 
and as an attempt to quit smoking. 

In Saudi Arabia, in a study carried out in Jeddah, 42.7% 
of university students used E-cigarettes as a tool to quit 
smoking and 56.7% of them succeeded in quitting smoking 
(7). In Riyadh, almost one-quarter of university students 
use E-cigarettes to quit smoking (18). 

A systematic review conducted to describe the pattern 
of use and attitude of the Saudi population toward E-
cigarette smoking revealed that E-cigarettes smoking is 
high among Saudi nationals with different reasons for 
using, including reducing tobacco smoking, perceiving E-
cigarettes as less harmful, less addictive, curiosity, lower 
cost, and peer influence (6). 

In Poland, the main motivators to use E-cigarettes among 
medical students were quitting traditional tobacco, believing 
that they are less harmful to health and their cost (20). In 
Canada, the majority of smokers have tried E-cigarettes 
to help them quit smoking to be a long-term replacement 
for cigarettes or to smoke them where they cannot smoke 
(22). Contrary to that, Alanazi reported that the majority 
of nursing, nutrition, and respiratory therapy students in 
the USA disagreed that E-cigarettes are less dangerous 
than traditional cigarettes or can help smokers quit (16). 

In the present study, there were no differences between 
smoker, ex-smoker, and non-smoker students regarding 
their beliefs regarding E-cigarettes. However, Brozek et al., 
in their multi-centric study among university students from 
five European countries observed a significant difference 
between smokers and non-smokers regarding perception 
of E-cigarettes (21).
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Some limitations of the current study are acknowledged 
including the cross-sectional design and its inherited 
limitations for hypothesis generation and proving 
associations, rather than hypothesis testing or proving 
causality. Also, carrying out the study among medical 
students in one university is another limitation, which 
decreases the generalizability of our findings over the 
whole population. Moreover, the nature of data collection 
as being self-reported is subjected to recall and social 
desirability types of bias. 

However, despite those limitations, the present study 
could identify why medical students, who are frequently 
considered role models, are using E-cigarettes. This 
could help decision makers to consider these reasons to 
put strategies to decrease the marketing strategies and 
consequently reduce the usage and sale of E-cigarettes.

In conclusion, E-cigarettes are being used by a considerable 
proportion of medical students at King Khalid University, 
Abha, particularly junior students, and those having 
parents and/or siblings who tried E-cigarette smoking. 
Female students are more aware of E-cigarettes and their 
contents and that they are not currently regulated by the 
Food and Drug Administration (FDA), than male students. 
On the other hand, male students are more aware than 
female students that E-cigarettes can be inhaled with 
different additives and flavors. Among students who ever 
tried E-cigarettes, the commonest reported reasons are to 
reduce the number of traditional cigarettes, assuming that 
E-cigarettes are less dangerous than traditional cigarettes, 
and as an attempt to quit smoking traditional cigarettes.

Therefore, it is necessary to raise awareness among 
adolescents and young adults about the possibly 
dangerous effects of E-cigarette smoking on their health 
and being as equally harmful as traditional cigarettes. 
Mass media and healthcare professionals should play 
an active role in increasing public awareness about the 
dangerous effects of E-cigarette smoking. The Ministry 
of Health should issue policies aiming at restricting the 
marketing and advertising of E-cigarettes as well as 
monitoring nicotine levels. Further study including on 
adolescents and young adults is necessary to have a 
clearer image of the situation in different regions of KSA.
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