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A number of papers discussed diabetes 
issues.  Dr Sabit did a narrative system-
atic review to assess the prevalence of 
depression in adults with type 2 diabetes 
mellitus in Middle East countries and the 
factors associated with it.  They followed 
the Preferred Reporting Items for System-
atic Review guidelines. Studies published 
from January 2000 to December 2020.   
The review aims A total of 12 studies were 
retrieved from search databases from 8 
different countries in the Middle East. The 
prevalence of depression in type 2 diabe-
tes mellitus in the Middle East is found to 
be fairly high ranging from 17% to 74.4%.  
The authors concluded that the preva-
lence of depression in adults with type 2 
diabetes mellitus in Middle East countries 
is high with a wide-ranging difference. The 
factors associated with the development 
of depression in type 2 diabetes need to 
be addressed and taken care of. Lack of 
meta-analysis is the major limitation of 
this study that could be considered for 
future reviews. Whereas  Arruhaily, et al., 
did a  case control study was conducted 
at Diabetic centre and PHC centres. The 
cases were Early-onset T2DM (30–45 
years of age). A self-administered ques-
tionnaire consisted of three parts included 
socio-demographic information, eating 
behaviors and questions focusing on DM.   
The aim of this study is to detect the mag-
nitude of bad nutritional habits and as-
sess the strength of association between 
T2DM and late-night dinner and skipping 
breakfast in Medina, Saudi Arabia.  A total 
47 cases with diabetes mellites type 2 and 
188 controls were included. Cases were 
more prone to be obese with median BMI 
30.5. Overall, 74.5% of cases were re-
ported to be physically inactive. The au-
thors concluded that their data confirmed 
that skipping breakfast and late-night din-
ner were prevalent, and many risk factors 

associated with diabetes millets 
have been identified. Therefore, 
we recommend introducing health 
education programs to address 
misconceptions towards prevention 
and better control of diabetes mellitus.  
Dr. Abuallut assessed  the knowledge, 
attitudes, and patient compliance 
behavior regarding DR among diabetic 
patients from Jazan Region of Saudi 
Arabia and identify factors related to 
patient awareness and compliance. 
He did across-sectional study was 
done on 385 diabetic patients from 
six primary healthcare centers in 
Jazan region. A self-administered 
questionnaire was used to solicit 
responses regarding knowledge, 
attitudes, and compliance with regular 
ophthalmic eye examinations. About 
half of the participants (50.6%) were 
females, and 51.4% were within the 
age group 45-64 years. Less than 
half of the participants (40.8%) had 
low monthly income, and 45.5% were 
illiterate or had primary education. 
About 33.6% of the participants 
had the disease for more than 10 
years, and 90.1% were controlled. 
There was a high awareness level of 
diabetes-related eye complications 
(96.4%) and the need for regular 
eye exams (93.5%). About 54.0% 
had never seen an ophthalmologist. 
The author conclude that there is a 
need to increase patient awareness 
about the complications of diabetes 
and the need for policy guidance for 
primary healthcare providers to follow 
best practices when treating diabetic 
patients to guard against and/or 
control its compilations. 

A number of paper in this issue 
discussed the covid situation in the 
Region . El-Gamal, et al., did a  cross-
sectional study of 518 subjects, who 
gave their responses through an 
online google form. The objective was 
to assess the acceptance of COVID-
19 vaccines in Saudi Arabians and to 
uncover the barriers associated with 
vaccination.  The vaccine acceptance 
rate was 68.7%; it was significantly 
more common among people in 
Makkah city, among those with high 
income, and those with relatives who 
had the COVID-19 infection.   The 
authors concluded that about one-
third of the population did not accept 
the vaccine, particularly, those with low 

income. Increasing the knowledge of 
the people about the clinical aspects, 
and health impact of the virus of 
COVID-19 on the community are 
important intervention tools to increase 
the acceptance rate of COVID-19 
vaccination among the population.  
Alsharei & Elbashir reviewed the 
neurological manifestations of Covid-
19.  They reviewed the covid outbreak 
and discussed the various aspect of 
neurological manifestations.  

Alalwan et al., did a cross sectional 
observational quantitative study 
was carried out at Primary health 
care centres during the period from 
January to august 2021 in Cluster-
1 Riyadh, Saudi Arabia.. The Aim 
of study to find out the resources of 
physicians’ knowledge regarding 
upper respiratory tract infection 
management, to identify the clinical 
factors that might affect antibiotics 
prescription by primary health care 
physician. In this study, we were 
able to collect 197 responses of our 
questionnaire with mean age of 31.6 
years old (SD= 6.27). More than 
half of the participants were males 
(54.8 %) and 72.6 % of them were 
residents. Furthermore, 91.9 % of 
the participants reported following of 
criteria or guideline for prescribing 
of antibiotics in treatment of UTRI. 
Among those physicians, 88.4 % of 
them reported depending on centor 
criteria. Furthermore, 70.6 % of the 
physicians reported a frequency of 
patients request of antibiotic of 1-
4 times during the past months and 
44.7 % of them would not accept to 
the patients request while 28.9 % 
would refuse and educate the patients 
and 21.3 % would agree according to 
guidelines.
 
Al-Arifi, et al., did a cross-sectional 
study that aims to identify the effect 
of various factors on health literacy 
among hypertensive patients attending 
the primary health care clinic at KAMC-
R. Data was collected using a self-
administered questionnaire shortly 
before the patient encounters their 
treating physician. In this study 395 
responses were obtained. Of which, 
55.7 % were female patients. The 
data were collected from 3 different 
centers (Health Care Specialty Center 
(HCSC) 39% , Iskan clinics 31% and  
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Um-Alhamam center 30%). Of the 
participants, 34.2 % reported that they 
never needed help with reading drug 
leaflet and medical instruction, while 
33.4 % reported always need of help, 
11.9 % sometimes need help, 10.4 % 
usually need help and 10.1 % rarely 
need help.  The authors concluded 
that high percentage of hypertensive 
patients had low health literacy. Those 
who were females, less educated, old, 
and patients with sedentary lifestyle 
are more likely to have low level of 
health literacy. We recommend that 
physicians should confirm that their 
patients have full understanding of 
the nature of the disease, the correct 
timing and dosage of medications 
with frequent reassessment.

Abu Sabah et al.,  did a descriptive 
cross-sectional survey of the local 
Asir community using a questionnaire. 
The study focused on evaluating 
the general population’s awareness 
people towards the immediate 
responses that are required, following 
ophthalmic chemical injury incidents 
within the Asir province. Overall 
population awareness regarding 
chemical eye injury within the Asir 
region, KSA. Among this cohort, 288 
(48%) had good awareness level 
regarding chemical eye injury and 
its management, while 312 (52%) 
had poor awareness. The authors 
concluded that these results should 
be evaluated by the ministry of health 
and the appropriate actions should 
be made, such as health awareness 
campaigns regarding ocular chemical 
injuries and immediate corrective 
actions, in order to improve knowledge 
and to create a healthier society.

Khan et al.,  reported on  Boerhaave 
Syndrome in a 16-year-old girl 
in a primary care centre. They 
stressed that Boerhaave syndrome 
is the spontaneous rupture of the 
oesophagus due to raised intra-
oesophageal pressure and is a 
potentially fatal condition. The patient 
often presents with retrosternal 
chest pain and upper abdominal 
pain associated with significant 
history of retching and vomiting. The 
condition has a mortality rate of up 
to 40% hence early diagnosis and 
timely intervention is crucial. This 
emergency is rarely seen in children 
and young adolescents. We report 
a case of Boerhaave syndrome in a 
16-year-old girl who presented to a 
primary care setting with vomiting, 
abdominal pain, and subcutaneous 
emphysema. The diagnosis of 

oesophageal rupture was made 
clinically. Thus, immediate referral to 
secondary care was vital in providing 
urgent management. This discussion 
highlights that this emergency can 
present in younger age adolescents, 
therefore high index of suspicion is 
imperative for good prognosis. 

Almashaqbeh et al.,  did a retrospective 
investigation included 115 patients 
with COVID-19, with a median age of 
49.1-66.3 years old, at King Hussein 
Medical Center, Amman, Jordan. 
Computed tomography (CT) scores 
of pulmonary insult were determined. 
Baseline CT findings showed 
ground-glass opacity, consolidation, 
crazy-paving pattern and reticular 
shadow. The aim of the study is to 
assess the predictors of the COVID-
19 disease course and pulmonary 
insult.The independent factors for 
the COVID-19 disease course were 
baseline CT score (P < 0.05) and 
C-reactive protein (CRP) (P< 0.05). 
The factors for pulmonary insult were 
age, neutrophil, lymphocyte and CRP 
levels and CT score (P < 0.05). The 
cut-off value for CRP was 19.0 and 
the cut-off value for CT score was 9.0.    
The authors concluded that     Age, 
baseline CT score, CRP, neutrophil 
and lymphocyte percentages may 
predict the CT score of pulmonary 
insult. A CRP value of more than 
19 and baseline CT score of more 
than 9 were independent factors 
of severe COVID-19 disease.                                                                                            
                                                           
Alqahtani, et al., did a cross-sectional 
study for all positive (XDRAB) reported 
cases in the ICU of Al-Qatif Central 
Hospital, Eastern region during August 
and September 2019. Investigation of 
cases was based on the patient’s files, 
charts, lab records, interviewing the 
infection prevention and control team 
of the hospital, and the directorate. 
Microbiological and environmental 
samples were collected and tested 
for XDRAB.This investigation aimed 
to describe the extensively drug-
resistant Acinetobacter baumannii 
(XDRAB) outbreak, which occurred 
in the intensive care unit (ICU) of Al-
Qatif central hospital, Saudi Arabia. A 
total of nine patients tested positive. 
Eight of the cases were male, and 
only three of them were Non-Saudi. 
The age ranged from 21 to 82 years, 
the mean age is 48.6 ± 21.14 years, 
and the mean length of ICU stay was 
eight ± 5.75 days. The environmental 
samples and the swaps from the 
health care workers (HCW) hand 
results were negative for XDRAB. 

The authors concluded that the ICU 
of Al-Qatif hospital experienced an 
XDRAB outbreak in August, and it 
continued till September 2019. There 
was a previous outbreak with the 
same organism early in the same year, 
which required a strong adherence to 
the control and prevention measures 
and further analytical studies to find 
out the reasons behind the recurrent 
XDRAB outbreak.

Alqahtani, et al.,  sought to assess 
the commitment of the HCWs toward 
vaccination as well as the reasons 
for vaccine refusal. They did a cross-
sectional study was performed 
during Hajj season 2019 among 
HCWs in Al Mashaer, Makkah, 
Saudi Arabia. Anonymous, self-
administered questionnaires were 
distributed to collect the information 
on demographic characteristics, 
vaccine uptake, and their attitudes 
and concerns towards receiving the 
vaccine. A total of 760 completed 
questionnaires were received, with 
a response rate of 95%. Males 
represented (58%), and the average 
age (Mean±SD) was 36.7±7.65 
years. More than half of participants 
(56%) were working in the primary 
health centers (PHCs), while (44%) 
were working in the hospitals. (93%) 
of the participants have received the 
vaccine before in their life. For this 
current Hajj season, (76%) of them 
received the vaccine. Following the 
authority’s recommendation (74%) 
was the main reason for vaccination, 
24% were not vaccinated before 
attending this Hajj, and 25% did 
not intend to take the vaccine in the 
future. Concerns about the vaccine 
side effects (46%) and misconception 
regarding its efficacy (44%) were the 
main barriers for vaccination refusal. 
The authors concluded that despite 
the good uptake of the vaccine, 
there are still misconceptions about 
the efficacy of the vaccine and 
concerns about its side effects. 
Awareness programs are required to 
address those concerns, especially 
for younger staff, pharmacists, and 
other cadres. Higher vaccine uptake 
among healthcare workers will 
impact the vaccination of the general 
population.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

EDITORIAL 



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

ORIGINAL CONTRIBUTION

Knowledge, Attitude and practice toward prescribing 
Antibiotics for Upper Respiratory Tract Infections among 
primary health care physicians in Cluster-1, Riyadh,  
Saudi Arabia 

Areej Alalwan (1) 
Amwaj Alqahtani (1) 
Nouf Abuhekmah (2)  
Thekra Alharbi (1) 
Mazin Swaralzahab (1)

(1) Family medicine Resident, King Saud medical city, Riyadh, Saudi Arabia
(2) Bachelor of medicine and surgery, King Khaled University, Abha, Saudi Arabia 

Corresponding author: 
Nouf Abuhekmah 
King Khaled University, Abha - Saudi Arabia 
Email: Nouf.ghazi@outlook.com 
 
Received: June 2022 Accepted: July 2022; Published: August1, 2022.  
Citation: Areej Alalwan, et al. Knowledge, Attitude and practice toward prescribing Antibiotics for Upper Respiratory Tract 
Infections among primary health care physicians in Cluster-1, Ryadh, Saudi Arabia. World Family Medicine. 2022; 20(8): 6-14 
DOI: 10.5742/MEWFM.2022.9525112

Abstract

Background: Respiratory tract infections are among 
the most frequently encountered clinical conditions 
and upper respiratory tract infections (URTIs) are 
one of the most common reasons for consultations 
in primary health care centres. Antibiotics are of-
ten prescribed unnecessarily for URTIs around the 
globe. Identifying factors associated with the ubiq-
uitous inappropriate prescribing of antibiotics for 
URTIs will help develop effective interventions and 
decrease antimicrobial resistance. The Aim of the 
study was to find out the resources of physicians’ 
knowledge regarding upper respiratory tract infec-
tion management, and to identify the clinical factors 
that might affect antibiotics prescription by primary 
health care physicians.

Methodology: This is cross sectional observational 
quantitative study was carried out at Primary health 
care centres during the period from January to Au-
gust 2021 in Cluster-1  Riyadh, Saudi Arabia. An on-
line self-administered questionnaire was conducted 
on 197 physicians by using convenient sampling 
technique. The data was analysed using SPSS soft-
ware version 23. The study was done on all phy-
sicians who have worked in primary health care in 
cluster 1 for one year or more, male and female, 
Saudi and non-Saudi, and including consultants, 
specialists, residents and general practitioners.

Results: In this study, we were able to collect 197 re-
sponses of our questionnaire with mean age of 31.6 
years old (SD= 6.27). More than half of the partici-
pants were males (54.8 %) and 72.6 % of them were 
residents. Furthermore, 91.9 % of the participants 
reported following of criteria or guidelines for pre-
scribing of antibiotics in treatment of UTRI. Among 
those physicians, 88.4 % of them reported depend-
ing on centor criteria. Furthermore, 70.6 % of the 
physicians reported a frequency of patient requests 
for antibiotic 1-4 times during the past months and 
44.7 % of them would not accept the patients request 
while 28.9 % would refuse and educate the patients 
and 21.3 % would agree according to guidelines.

Conclusion: We found good to moderate level of 
knowledge among the physicians toward the use 
of antibiotics in treatment of URTI however, some 
improvement in the patient’s knowledge should be 
considered.

Keywords:  antibiotics, URTI, primary healthcare,
Saudi Arabia
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Introduction

Upper respiratory tract infection “URTI” is one of the most 
common and frequent encountered clinical conditions that 
causes patients to visit primary health care [1]. Upper 
respiratory tract infections (URTIs) can be defined as 
self-limited irritation and swelling of the upper airways 
associated with cough with no proof of pneumonia, lacking 
a separate condition to account for the patient symptoms, 
or with no history of COPD/emphysema/chronic bronchitis 
[2]. Upper respiratory tract infections involve nose, 
sinuses, pharynx, larynx, and the large airways [2]. Viruses 
have been shown to be the main etiological agents for 
respiratory tract infections. However, current evidence-
based guidelines do not support antibiotic use in the 
majority of URTI cases, as URTIs are frequently caused 
by viral etiology, and are often self-limiting [3].

A recent systemic review done in 2018 reported that the 
most common clinician reported reason to visit is URTI [4]. 

Also, a study done in northern Saudi Arabia found that 
one third of prescriptions analyzed are for respiratory tract 
infections (ARIs) [5]. On the other hand, one of the studies 
showed that tonsillopharyngitis which is part of URTI is the 
reason for over 70% of unnecessary antibiotic prescriptions 
by primary care physicians [1]. In addition to that CDC 
guidelines revealed that 79% of antibiotic prescriptions 
were unnecessary [6].  In contrast many studies showed 
that inappropriate antibiotics use for URTIs may lead to 
develop antibiotics resistance [7]. Antimicrobial resistance 
part of major issue that facing medical failed [8]. 

The factors that affect prescribing antibiotics are health 
factors, patient factors and cultural norms, also higher 
socioeconomic status, older age, and longer duration 
of consultation correlate with prescribing antibiotics [3]. 
Physicians should first identify patients’ expectations about 
antibiotics treatment before trying to give information about 
the self-limitedness of respiratory tract symptoms and 
ineffectiveness of antibiotics in order to improve shared 
decision making and rationalize antibiotics prescribing [6]. 
Looking to the impact of antibiotic resistance on public 
health  and how it is going to be  a great concern facing 
medical health especially in primary health care and 
family medicine , is why we thought to study the effect of 
Knowledge, Attitude and practice (KAP) toward prescribing 
antibiotics for URTI among Primary health care physicians 
in Cluster-1 in Riyadh, Saudi Arabia, especially as there 
are not enough studies that have been done in our region 
that assesses KAP towards antibiotics. This will help us to 
provide better healthcare for patients, and the information 
we will acquire on the way to achieve these goals will 
also help to address the causes that affect prescribing 
antibiotics among physicians.

In our study, we tried to assess the knowledge, attitude 
and practices towards antibiotic use in upper respiratory 
tract infections and the clinical factors that might affect 
antibiotics prescription by primary healthcare physician 
including centor criteria among patients seeking primary 
health care in Cluster-1 Riyadh, Saudi Arabia.

Methodology

Study design: 
A cross sectional observational quantitative study was 
carried out at Primary health care centres during the 
period from January to August 2021 in Cluster-1 Riyadh, 
Saudi Arabia. 

Sample size: 
Sample size was calculated using sample size calculator 
of Raosoft ®. The tool uses the following equations for 
calculating sample size:
                                          n = N*X / (X + N – 1),
 and X is calculated using  X = Zα/2

2
 ¬*p*(1-p) / MOE2

where n is sample size, N is population size, Zα/2 is the 
critical value of the Normal distribution at α/2, MOE is the 
margin of error and p is the sample proportion. 

Our population size was 400 primary health care physicians 
in Cluster-1, in Riyadh which included consultants, 
specialist and residents. Confidence level of 95 %, margin 
of error is 5 %, Zα/2 will be 1.96 and property would be 5 %. 
According to these inputs, sample size was 197.  

Subjects: 
The study was conducted among primary health care 
physicians in Cluster-1, in Riyadh. Inclusion criteria 
included all physicians who work in primary health care 
in Cluster-1 for one year and more, male and female, 
Saudi and non-Saudi, including consultants, specialists, 
residents and general practitioners. The only exclusion 
criteria were the uncompleted questionnaire and those 
who refused to participate in the study. 

Sampling technique: 
The study was conducted among 197 physicians who were 
chosen after applying a convenient sampling technique.

Data collection method: 
An online self-administered questionnaire was conducted 
on 197 physicians. The questionnaire consisted of 15 
questions including information about demographic 
factors such as age, gender and experience. Moreover, 
the questionnaire included some questions about how 
physicians prescribe the antibiotic and if they are affected 
by patients’ desire.

Data management and statistical considerations:
Data collection was done using online questionnaire, where 
Microsoft Excel was used for data entry and statistical 
analysis was conducted using SPSS software, IBM SPSS 
Statistics for Windows, version 23 (IBM Corp., Armonk, 
N.Y., USA). Then frequency and percentage were used 
to describe categorical variable and mean and standard 
deviation were used for assessing continuous variables. 
For assessing correlation between variables, chi-squared 
test was used to describe the difference between clinical 
phenotypes in categorical variables while ANOVA test was 
used for continuous variables. A P-value of <0.05 was 
considered statistically significant. 
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Ethical consideration:  
The study was conducted after gaining approval from 
King Saud Medical City Research Center’s Institutional 
Review Board. All participants agreed to use an online 
consent form. They were informed about the purpose of 
the research, why they were chosen, all potential risks and 
benefits and that they could refuse to participate, or could 
withdraw from the study at any point in time. An Arabic/ 
English informed consent form, which was attached to 
the proposal, was obtained from participants, who were 
involved in this study voluntarily after being given adequate 
information on the objectives and benefits of the project. 
At all times, privacy, and total avoidance of deception 
of the participants was maintained, and their data were 
confidential.

Results

In this study, we were able to collect 197 responses to 
our questionnaire with mean age of 31.6 years old (SD= 
6.27). More than half of the participants were males (54.8 
%) and 72.6 % of them were residents. Furthermore, 41.1 
% of the participants reported having 3-5 years of practice 
and 50.3 % of them reported seeing 5-10 patients per day 
where 47.2 % reported seeing 26-50 % of the patients with 
URTI and 41.6 % seeing 0-25 % of total patients with URTI 
(Table 1).

Moreover, 47.7 % of the participants reported that most 
patients diagnosed with URTI were aged between 15-
45 years old while 23.9 % were between 6-14 years old. 
Furthermore, 91.9 % of the participants reported following 
of criteria or guideline for prescribing of antibiotics in 
treatment of UTRI. Among those physicians, 88.4 % of 
them reported depending on Centor criteria (Table 2).

In Figure 1 and Figure 2, we showed the most common 
symptoms and signs that may affect physicians’ decision 
to prescribe antibiotics for URTI. The most common 
symptoms include fever of 38.5 C (77.7 %) followed by 
deteriorating general condition (72.6 %), patients looking 
unwell (66 %) and resistant fever over 3 days (60.9 %). 
The most common signs included exudates in throat 
(100.0 %) followed by cervical lymphadenopathy (69.5 
%), crepitation at lung auscultation (46.7 %) and inflamed 
eardrum (45.7 %).

Moreover, we found that 70.6 % of the participants would 
inform the patients to re-consult within two days if they 
not getting better or not prescribed antibiotics while 19.8 
% of the physicians would be affected by patients asking 
for antibiotics . Furthermore, 70.6 % of the physicians 
reported a frequency of patients requesting antibiotics 1-4 
times during the past months and 44.7 % of them would 
not accept the patients’ requests while 28.9 % would 
refuse and educate the patients and 21.3 % would agree 
according to guidelines. Moreover, we found that 58.4 % 
of the participants reported that they faced complaints by 
the patients because of refusing to prescribe antibiotics for 
them. Almost two third of the sample suggested applying 
programs that aim to increase the awareness of population 
about the importance of avoiding antibiotics and restricting 
their prescription through national campaigns and health 
education while 29.5 % suggested ensuring following of 
physicians guidelines. Moreover, amoxicillin was the most 
common prescribed antibiotics (71.4 %) (Table 3).

Moreover, we found that there is a significant difference 
between male and female physicians and following of 
guidelines in prescribing of antibiotics (P=0.002) where 
males seem to follow the guidelines more than females 
however, there was no difference in following guidelines 
between different qualifications or experience. Moreover, 
we found that male physicians tend to refuse the 
prescription of antibiotics when it was asked by patients 
more than females, significantly (P=0.038) (Table 4).
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Table 2: Physicians’ attitude and practices toward URTI
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Table 3: Physicians’ attitude and practices toward prescribing of antibiotics in URTI
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Table 4: The relation between demographic 
factors of the participants and their attitude 
toward use of antibiotics
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Discussion

Consumption of antibiotics worldwide has increased 
dramatically over the past decade. In many countries, 
antimicrobials are legally available without a prescription, 
or the rules are not uniformly enforced. Studies show 
that in countries with low regulation, there is a high level 
of abuse [9]. According to one study, 77% of Greek 
pharmacists prescribe antibiotics without a prescription. 
Antibiotics were often given to patients with flu-like 
symptoms [10]. Evidence from various countries shows 
that self-medication is common and often inappropriate 
[11]; Antibiotics are usually bought without appropriate 
symptoms, in insufficient doses, or if not taken  [12]. In 
these cases, antibiotics are of no use. Therefore, the 
evidence limits its recommended use in some cases 
where the aetiology may be bacterial [13,14].

Improper use of antimicrobials can occur due to complex 
interactions such as pharmacist knowledge and experience, 
diagnostic uncertainty, patient-drug interaction, and 
inadequate patient education from clinicians [15,16]. 
Additional factors influencing the ranking are patients’ 
knowledge, beliefs and attitudes, antimicrobial use, self-
medication, patient expectations, and patient experience 
with antimicrobial drugs. Appropriate use of antimicrobials 
for patients [17,18].  The most successful interventions in 
reducing inappropriate antimicrobial prescribing combine 
education for clinicians, patients, and the public [19]. The 
aim of this study was to assess the knowledge, attitude 
and practices towards antibiotic use in upper respiratory 
tract infections and the clinical factors that might affect 
antibiotics prescription by primary healthcare physicians 
including Centor criteria among patients seeking primary 
health care in Cluster-1 Riyadh, Saudi Arabia.

In this study, we found good level of knowledge among 
physicians considering prescribing of the antibiotics in 
cases of URTI depending on several factors and findings 
in this study. First, 91.9 % of the participants reported that 
they follow guidelines in prescribing antibiotics especially 
Centor scoring guidelines. This percentage is considered 
proper compared with previous studies that investigated 
the compliance of physicians to guidelines including the 
study of Karbach U et.al. [20], Alhuzaimi A et al., [21] and 
Ward M et.al. [22].    

Secondly, we found that about half of the participants 
would refuse the patients’ request of antibiotics and almost 
a third of them would further educate patients about how 
and when to use antibiotics. In a previous study, it was 
found that almost a third of patients with URTI would 
ask their physicians for antibiotics [23] and other studies 
[2,24] which are similar to our results in which physicians 
reported that 70 % of patients asked them to prescribe 
antibiotics. Moreover, in this study, we found that almost 
two-thirds of the physicians reported having complaints by  
patients when they refused to prescribe antibiotics. 

In this study, most of the physicians suggested applying 
programs that aim to increase the awareness of population 
about the importance of avoiding antibiotics and restrict 
their prescription through national campaigns and health 
education. According to many previous studies, education 
and increasing the awareness of population about medical 
aspects would help in improving the health aspects of the 
population [25–27].

This study had some limitations including depending 
on self-reported questionnaire which may lead to some 
personal bias because some physicians may want to 
appear better which may be the reason that almost all of 
the participants reported following of guidelines. Moreover, 
some questions depended on previous history which may 
lead to recall bias. 

In conclusion, we found a good to moderate level of 
knowledge among the physicians toward the use of 
antibiotics in treatment of URTI however, some improvement 
in the patient’s knowledge should be considered.
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Abstract

Background: Inadequate health literacy is associ-
ated with worse health outcomes and carries high  
financial burden on both patients and healthcare 
system. There is insufficient data about health  
literacy among the hypertensive patients in Saudi 
Arabia. The aim of this study is to measure health 
literacy among hypertensive patients attending 
the primary health care clinics at King Abdulaziz  
Medical City, Riyadh (KAMC-R).

Methodology: This study is a cross-sectional study 
that aims to identify the effect of various factors 
on health literacy among hypertensive patients at-
tending the primary health care clinic at KAMC-R. 
Data was collected using a self-administered ques-
tionnaire shortly before the patient encountered 
their treating physician. The questionnaire is com-
prised of two parts. The first part deals with the pa-
tient’s characteristics and demographic data. The  
second part of the questionnaire assesses health  
literacy utilizing the Arabic version of the Single Item  
Literacy Screener (SILS). 

Results: In this study 395 responses were obtained, 
of which, 55.7 % were female patients. The data 
were collected from 3 different centers (Health Care 
Specialty Center (HCSC) 39% , Iskan clinics 31% 
and  Um-Alhamam center 30%). Of the participants, 
34.2 % reported that they never needed help with 
reading drug leaflet and medical instructions, while 
33.4 % reported always needing help, 11.9 % some-
times need help, 10.4 % usually need help and 10.1 
% rarely need help. The study showed that males 
had higher level of good health literacy with about 
64.1 %, compared with 45.1 % of females (P=0.00). 
The health literacy among hypertensive patients is 
affected proportionally by education level, monthly 
income, and level of exercise and affected inversely 
by age. 

Conclusion: The study showed that a high percent-
age of hypertensive patients had low health literacy. 
Those who were females, less educated, old, and 
patients with sedentary lifestyle are more likely to 
have a low level of health literacy. We recommend 
that physicians should confirm that their patients 
have full understanding of the nature of the disease, 
and the correct timing and dosage of medications 
with frequent reassessment.

Keywords:  Health literacy, hypertensive patients, 
primary healthcare, Riyadh, Saudi Arabia
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Introduction

Healthcare is defined as the promotion or maintenance 
of people’s health by treating or preventing physical or 
psychological impairment [1]. Providing proper healthcare 
requires a patient who is actively involved in the management 
plan and has the ability to look for, obtain and understand 
health-related information. However, inadequate health 
literacy remains a major obstacle that many physicians 
face when dealing with their patients. Health literacy is a 
concept which focuses on literacy in the healthcare field 
which includes numeracy, aural and spoken literacy, and 
written literacy [2].  The American Centers of Disease 
Control and prevention (CDC) has defined health literacy 
as “the degree to which an individual has the capacity 
to obtain, communicate, process, and understand basic 
health information and services to make appropriate health 
decisions” [3]. Inadequate health literacy is associated with 
worse health outcomes and leads to a high financial burden 
on both patients and the healthcare system. [4].

The 2014 global status report of non-communicable diseases 
published by the World Health Organization (WHO) showed 
that the prevalence of raised blood pressure in Saudi Arabia 
was approximately 26.6% among adults aged 18 and older 
[5]. Since patients with hypertension need long-term care, 
health literacy can play an important role in the quality of 
the provided care.  Having a high level of health literacy is a 
key factor to better blood pressure control and is associated 
with better quality of life in patients with hypertension. 
Inadequate or marginal health literacy increases the 10-
year risk of ischemic cardiovascular disease and incidence 
of artery stiffness in hypertensive patients [5]. 

Despite several studies showing that limited and inadequate 
health literacy is highly prevalent among certain populations 
of patients, there is still a need for studies to address this 
issue in Saudi Arabia [6]. There is a lack of data in regard 
to health literacy measurement among the hypertensive 
population in Saudi Arabia. Hence, research evaluating 
health literacy on a national level is  needed and necessary 
for future implementation of educational interventions that 
target better outcomes and less financial burden on the 
healthcare system. The aim of this study is to measure 
health literacy among hypertensive patients attending the 
primary health care clinics at King Abdulaziz Medical City-
Riyadh (KAMC-R).

Methodology

This study is a cross-sectional study that intends to identify 
the effect of various factors on health literacy among 
hypertensive patients attending the primary health care 
clinic at KAMC-R which is a tertiary care center that began 
operating in May 1983. It has a capacity of 962 beds and 
approximately 3 million outpatient visits a year. The medical 
city comprises 4 healthcare centers distributed in Riyadh. 
Two residents visited the clinic and interviewed the patients 
after their encounter with their treating physician. The 
data collection was conducted over a two-month period. 
Roughly, in the last year, there were 410 thousand visits to 
the primary health care clinics at Um-Alhamam, Iskan, and 

Health care specialized center (HCSC) centers combined. 
As  hypertension prevalence in general populations is 
26.6%, this means that there are300 hypertensive patients 
visiting the targeted PCH per day. The sample size was 
calculated based on a 5% margin of error, 95% confidence 
interval, and a 50% estimated response rate. By using the 
Raosoft sample size calculator, the required sample size 
was 369. The sample was adjusted to 385 to compensate 
for incomplete survey forms. Inclusion criteria included 
all hypertensive patients aged 18 and above attending 
the targeted primary health care clinics on the day of the 
survey while exclusion criteria included patients with severe 
vision or hearing problems, patients with severe physical or 
mental illness and health care workers.

The sampling technique used in this study is convenient 
sampling technique. On each of the 3 targeted PHC centers, 
the samples were collected on 2 random days each week. 
We obtained data of  20 participants on each sampling 
session. The sampling continued for 10 weeks. 

Data were collected using a self-administered questionnaire 
shortly before the patient encounters with their treating 
physician. The questionnaire is comprised of two parts. The 
first part deals with the patient’s characteristic (age, gender, 
marital status, duration of diagnosis of hypertension, any 
other chronic diseases, family monthly income, employment 
status level of education, and family history of hypertension). 
In the data collection form, some variables are categorized, 
gender: male or female, marital status: married or not 
married or widow/widower or divorced, level of education: 
illiterate, elementary, intermediate, high school, diploma, or 
bachelor and above, family history of hypertension : yes or 
no. The second part of the questionnaire assesses health 
literacy utilizing the Arabic version of the Single Item Literacy 
Screener (SILS) which was translated and validated in Iraq [7].  

The SILS was developed by Morris and colleagues, and 
consists of a single item question intended to identify 
adults in need of help with printed health material [8]. It was 
validated against the Test of Functional Health Literacy in 
Adults (TOFHLA) and the Rapid Estimate of Adult Literacy in 
Medicine (REALM) with an AUROC of 0.79 (95% CI = 0.74 
to 0.83) [8]. The SILS asks, “How often do you need to have 
someone help you when you read instructions, pamphlets, 
or other written material from your doctor or pharmacy?” 
Possible responses are 1-Never, 2-Rarely, 3-Sometimes, 
4-Often, and 5-Always [8]. Each number corresponding to 
a response is a score in the SILS. Patients with a score of 2 
or less were considered to have a good health literacy level, 
while a score of more than 2 indicated some difficulty with 
reading printed health related material and the patient was 
considered to have limited health literacy [8]. 
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Table 1: Demographic factors of the participants (N=395)
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Table 2: Medical characteristics of patients

The validated Arabic SILS was obtained by contacting 
Dr. Al-Ruthia who conducted a study on the relationship 
between health literacy and body mass index among Arab 
women with polycystic ovary syndrome using the validated 
Arabic SILS at a university hospital [9]. The data was 
entered and analyzed using SPSS v23. The descriptive 
statistics were presented as mean ± SD for the numerical 
variables (e.g. age, BMI) and as frequency (%) for the 
categorical variables (e.g. gender, level of education, 
family history of hypertension). 

The main outcome variable is health literacy which was 
categorized into two categories (good health literacy/
limited health literacy) based on the scores of the SILS 
questionnaire. The Chi Square test was used to compare 
health literacy by demographical variables (e.g. gender, 
age, level of education). A p-value < 0.05 was considered 
to show a statistically significant association.
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Results

In this study 395 responses were obtained. of which, 55.7 
% were female patients. The data were collected from 3 
different centers (Health Care Specialty Center (HCSC) 
39%, Iskan clinics 31% and  Um-Alhamam center 30%). 
Most of the participant were older than 40 (93.4%) (Table 
1). Of the patients, only 8.6 % reported daily practicing 
of exercise. Almost half of the patients use only one 
medication and almost two thirds reported compliance 
above 75%. Moreover, 64.3 % of the patients reported 
no previous clinic or ER visits for uncontrolled HTN while 
16.2 % reported one visit (Table 2). 

In this study, 34.2 % of the patients reported that they 
never need help with reading drug leaflet and medical 
instruction, while 33.4 % reported they always need help, 
11.9 % sometimes need help, 10.4 % usually need help 
and 10.1 % rarely need help (Figure 1).

This study found that males had a good level of health 
literacy (64.1%) where only 45.1% of females had good 
health literacy (P=0.00). Unsurprisingly, older patients had 
more difficulty with reading printed health related material 
(P=0.00) where 83.6 % of patients of age group of 70 or 
above always had limited health literacy. Significantly, we 
found that patients with lower monthly income  or who 
were unemployed, and patients with lower education 
reported higher frequency of needing help in reading 
leaflets and other medical instructions The health literacy 
among hypertensive patients is affected proportionally by 
education level, monthly income, and level of exercise 
and affected inversely by age (P=0.00). No relation was 
found between ER visits and number of HTN and health 
literacy. (Tables 3, 4).
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Table 3: The relation between need for help in reading drug leaflet and medical instructions and demographic 
factors of the participants
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Discussion

Poor hypertension management has many multifaceted 
causes including obesity [10], medical adherence [11], and 
poor dietary and other lifestyle habits management [12]. 
According to previous systematic reviews, individuals’ 
health literacy is one of the contributing factors in controlling 
hypertension [13]. Health literate patients seem to have 
better control of their hypertension [14–20] knowledge 
of hypertension [21,22] and sodium restriction [19,22]. 
Therefore, it is important to assess and improve the 
patient’s health literacy. In this study, we aimed to measure 
health literacy among hypertensive patients attending the 
primary health care clinics at KAMC-R. 

Today, patients are able to access a huge range of medical 
information using smartphones, regardless of their skills, 
where many patients may be able to gain health information 
and make it available to others through social media [23]. 
However, this could make patients feel overwhelmed 
when they have to make well-informed decisions about 
their medical regimen. They may also be at higher risk 
of making judgments that could be harmful to their health 
in extreme circumstances [24]. Most instruments used to 
assess health literacy depend on assessing of functional 
health literacy skills as one’s ability to locate, read and 

understand health information [25]. Assessing health 
literacy is different from the well-known KAP studies in 
which authors aim to assess the patients’ knowledge, 
attitudes and practice toward specific medical conditions. 
However, KAP studies are not able to assess the extent 
of health literacy which covers the aspect of one’s ability 
to access, understand, appraise and apply health-related 
information in healthcare, disease prevention, and health 
promotion, which has been proven to be a critical health 
determinant and may have been overlooked until recent 
years.

In this study, we found that 55.7 % of hypertensive patients 
had limited health literacy where 33.4 % of them reported 
that they always need help in reading medical instructions. 
In a study conducted by McNaughton C et.al, the authors 
found that 45 % of hypertensive patients had low health 
literacy [20] while  Shi et al. used the Chinese Health 
Literacy Scale for Hypertension where authors found 
that more than half of their study subjects (55.3%) had 
low health literacy [26]. Good health literacy was found 
significantly higher in males, younger age, higher income 
population, employed and higher educated population. In 
another study, authors reported that better health literacy 
was reported in patients younger than 40 years old, among 
men, higher level of education and employee patients [14]. 
Sun et al, reported that education has a positive and direct 
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effect on prior knowledge and health literacy [27]. One 
research study showed that men had limited health 
literacy [28,29]. However, the authors explained that as 
result of the men who participated in their study had low 
education.

Other factors affecting patients’ health literacy included 
exercising, duration of hypertension and family history 
of hypertension. Many studies showed that there is 
association between bad lifestyle, low level of health literacy 
and low control of hypertension [25,30–33]. Low level of 
health literacy means that patients didn’t comprehend the 
needed information regarding the importance and how to 
control the disease, as exercising. Having family history of 
hypertension is associated with better health literacy which 
is expected as patients had previous basic information. 

This study had some limitations including depending of 
self-reported questionnaire which could lead to some 
personal bias in reporting some information. Moreover, 
the study was conducted in primary care centers where 
the majority of hypertensive patients were of  an essential 
type which mostly affects old patients whereas patients 
with secondary hypertension, who are usually younger, 
follow up in specialized clinics. 

In conclusion, this study found a high percentage of 
hypertensive patients had low health literacy, which 
correlated with female gender, low education level, older 
age, family history of hypertension and practicing exercise. 
We recommend that physicians should confirm that their 
patients have full understanding of the nature of the 
disease, and the correct timing and dosage of medications 
with frequent reassessment.
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Abstract

Background: Diabetic retinopathy (DR) as a compli-
cation of diabetes mellitus (DM) and other diabetic 
complications are of great worldwide concern. In 
order to control both DM and DR, patients must be 
informed and comply with prevention and treatment 
recommendations. 

Objectives: The study aimed to assess the knowl-
edge, attitudes, and patient compliance behavior 
regarding DR among diabetic patients from Jazan 
Region of Saudi Arabia and identify factors related 
to patient awareness and compliance.

Patients and Methods: This cross-sectional study 
was done on 385 diabetic patients from six primary 
healthcare centers in Jazan region. A self-adminis-
tered questionnaire was used to solicit responses 
regarding knowledge, attitudes, and compliance 
with regular ophthalmic eye examinations. The 
questionnaire also comprised questions related to 
the sociodemographic data and other questions re-
lated to the diabetic status. The collected responses 
were presented as frequencies and percentages, 
and the associations between the variables were 
accomplished using Chi-squared test. P-value < 
0.05 was considered significant.

 

Results: About half of the participants (50.6%) were 
females, and 51.4% were within the age group 45-
64 years. Less than half of the participants (40.8%) 
had low monthly income, and 45.5% were illiterate 
or had primary education. About 33.6% of the par-
ticipants had the disease for more than 10 years, 
and 90.1% were controlled. There was a high 
awareness level of diabetes-related eye complica-
tions (96.4%) and the need for regular eye exams 
(93.5%). About 54.0% had never seen an ophthal-
mologist. Participants in the low to medium eco-
nomic levels and those with primary education had 
a significant positive attitude. No significant asso-
ciations were found between the diabetic variables 
and most of the knowledge and attitude questions 
(P> 0.05). 

Conclusion: There is a need to increase patient 
awareness about the complications of diabetes and 
the need for policy guidance for primary healthcare 
providers to follow best practices when treating di-
abetic patients to guard against and/or control its 
complications.

Keywords: Diabetes, Knowledge, Attitudes, Oph-
thalmic eye examination, Compliance, Behavior, 
Diabetic retinopathy, Jazan.
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Introduction

Type 2 Diabetes (DM2) is a chronic disease of worldwide 
concern that is characterized by the body’s inability 
to metabolize glucose due to either insufficient insulin 
production by the pancreas or to cell inability to respond 
to the available insulin (insulin resistance) (1). DM2 
is increasing globally due to several factors such as 
obesity, sedentary lifestyles, and urbanization. The 
present population of diabetics is expected to swell from 
463 million to 700 million, including both diagnosed and 
undiagnosed (2,3). Poorly managed DM2 has many 
adverse macro-/micro-vascular health consequences 
such as cardiovascular, renal, and eye diseases and 
neuropathy. One of the most common causes of blindness 
among adults aged 20-74 years is diabetic retinopathy 
(DR), resulting from long-term DM2. It occurs within two 
decades of diagnosis among both insulin-dependent and 
-independent diabetes (4). 

A systematic review of 35 international studies showed a 
global DR frequency of 35.4%(5). Saudi Arabia is ranked 
2nd highest in the prevalence of DM2 in the Middle 
East and 7th highest globally. Saudi population studies 
have shown DR rates ranging from 27.8% to 36% from 
region to region (6-9). Such a high rate of DR is due to 
several reasons, for example, poor control of DM2 and 
guarding against its complications. Many patients do not 
have regular eye examinations. They may not seek eye 
exams because they do not understand the silent nature 
of the progression of DR or that it can result in irreversible 
blindness. Studies from Saudi Arabia have also shown 
a strong correlation between advanced age, duration of 
DM2, and insulin dependence (2,11,19). Deficiencies 
regarding patient education on DR seriousness and the 
need to control their DM2 to prevent it are evidenced 
in these studies. The true extent of DR may be hard to 
measure as patients who do not get regular eye exams 
will not be part of the data set (12).

International studies revealed variations in awareness 
of the risk of diabetic eye diseases such as DR and 
compliance with regular eye examinations worldwide. 
Studies in Australia, Hong Kong, and Switzerland report 
that most diabetic patients are aware of the significance 
of regular eye exams but compliance ranges from 69 to 
75.7%(5,12,13). By contrast, studies of India, Bangladesh, 
and Ghana developing nations show lower awareness of 
ocular diseases; 17.01%, 24%, and 34.6%, respectively, 
correlated with a corresponding lack of compliance with 
regular eye exams (14-16). Studies conducted in Jordan 
and Syria found relatively high levels of awareness of 
diabetes-related eye diseases, including DR and blindness. 
However, patients were referred to ophthalmologists in 
both countries at low rates; 59.5% and 25%, respectively 
(17,18). 

Studies in three cities of Saudi Arabia have shown 
compliance with ophthalmologic exams to parallel 
international studies (19-22). A study from King Abdulaziz 
University Hospital in Jeddah reported that 61% of diabetic 

patients were aware of DR; however, 38% of them were 
aware that an annual retinal examination is necessary, 
and a majority were not aware of the risk factors and 
prevention measures for DR (19). A population-based 
study in Jeddah showed that 82.6% of patients with DM2 
who were mindful of diabetic risks for DR, only 65% went 
for regular ophthalmologic exams (20). A study conducted 
in Al-Hasa, showed a lower awareness of diabetes-related 
eye diseases (46.8%), with a corresponding lower rate of 
regular eye examinations (45.1%) among diabetic patients 
(21). A cross-sectional study conducted at two primary 
healthcare centers in Riyadh reported that 88% of patients 
with DM2 had knowledge about DR. Nevertheless, 45% 
of them passed more than two years since their last eye 
examination (22).

To the best of our knowledge, there have been no 
comprehensive studies on the awareness, attitudes, and 
management of DR among patients with DM2 in Jazan 
region of Saudi Arabia. The seriousness of DR and the need 
to assess levels of knowledge, attitudes, and management 
among patients with DM2 in Jazan is critical for addressing 
this condition to improve patients’ health and life quality. 
We aimed to assess the knowledge, attitudes, and patient 
behavior regarding DR among diabetic patients in Jazan 
Region of Saudi Arabia and identify socioeconomic, 
educational, and treatment accessibility factors; which 
would guide policymakers planning to improve the quality 
of diabetes healthcare.

Subjects and methods

Study design and participants:  
This was a cross-sectional study in Jazan Region, 
Kingdom of Saudi Arabia. A total of six centers, three 
urban and three rural primary healthcare centers (PHCs) 
with outpatient departments that treat chronic diseases, 
were randomly selected. The sample size for this study 
was calculated using sample size formula for cross-
sectional study design; n=z2pq/d2, where n = sample size, 
and z = standard normal distribution at P = 50% with 95% 
confidence interval and d = marginal error (5%). The 
anticipated population proportion (p) of the sample was 
selected to be 50% although it brings the largest sample 
size. For 95% confidence level, z = 1.96, then the formula 
becomes: n = (1.962 × 50/100 × 50/100) /0.052 = 384 
participants. Diabetic patients were randomly enrolled 
by sequential inclusion at PHCs weekly from Sunday to 
Thursday until reaching our target sample size of 385 
patients. The questionnaire sheets were distributed to 
patients and collected on the same day. Nondiabetic 
patients, diabetic patients who received their care at 
diabetes centers that are not primary care, and diabetic 
patients who refused to participate were excluded. An 
official approval was obtained from Jazan Hospital IRB 
(#2002). Approval was secured also from each of the 
target six PHCs. Signed informed consent for participation 
was obtained from each outpatient.
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Data collection: 
The questionnaire used in this study was adapted from 
some previous studies (10-21). The collected data 
included anonymous personal characteristics (gender, 
age, monthly income, and education level). In addition, 
there were questions related to the DM, including duration 
of diabetes, diabetes control status, last fasting blood 
glucose (FBS) reading, and HbA1c (value in percentage). 
Furthermore, the questionnaire included questions of 
patients’ knowledge and attitude about eye complications 
from diabetes, patients’ knowledge of recommended 
treatment and prevention of DR, and patients’ compliance 
behavior with recommended treatment and prevention of 
DR. The questionnaire was distributed and collected within 
the visit time from the primary healthcare clinics. A pre-test 
was conducted using 40 subjects to determine the clarity 
of the questionnaire and analyzed for any ambiguities 
within the questions and responses, which were eliminated 
in the final study. The final responses were categorized 
for better presentation and reporting of the results. The 
demographic variables were categorized as follows: 
gender (male and female), age (18 - 44 yrs, 45 - 64 yrs, 
and ≥ 65 yrs), monthly income (< 5k, 5k - 10k, and > 10k), 
and education level (illiterate or primary, secondary, and 
university or above). The DM variables were categorized 
as follows: duration of the disease (< 5 yrs, 5 - 10 yrs, and 
> 10 yrs), current status of the disease (uncontrolled, and 
controlled), fasting blood glucose (< 150 mg/dL, ≥ 150 - < 
250 mg/dL, and ≥ 250 mg/dL), and Hb1Ac (< 7 %, 7 - <10 
%, ≥ 10 %). 

Data analysis: 
Data were entered into a personal computer from the 
collected questionnaire sheets. The Statistical Package 
for the Social Sciences (SPSS version 25) was used for 
the analysis. Descriptive statistics were calculated for all 
quantitative and qualitative variables. The results were 
presented as frequencies and percentages with charts 
as appropriate. The Chi-Squared test was applied for the 
association between the knowledge and attitude questions 
and demographic variables and DM parameters. The 
statistical significance level was established at P< 0.05.

Results

A total of 385 questionnaires were available for analysis 
(response rate of 91%). About half of the participants 
(50.6%) were females, and 51.4% were within the age 
group 45-64 years. Less than half of the participants 
(40.8%) had monthly income < 5000 SR, and 45.5% were 
illiterate or had primary education. Regarding the diabetic-
related variables, about a third (33.6%) of the participants 
had the disease for more than 10 years, and 90.1% were 
controlled. Only 295 participants responded to the question 
of fasting blood sugar (FBS); 46.4% reported FBS values 
≥ 150 to < 250 mg/dL. Only 160 participants responded to 
the Hb1Ac question; of them, 75.6% reported 7 - <10 % 
values. More details are presented in Table 1.

Concerning the question of knowledge about RD, most 
participants (96.4%) knew that diabetes could cause eye 
disease. There was no significant association with gender 

(P= 0.053), income (P= 0.297), and education level (P= 
0.088). However, a significant association was found with 
age (P= 0.007), where a lesser percentage of participants 
with age ≥ 65 years knew about RD (Table 2&3). There 
were also no significant associations with DM parameters 
(Table 4&5); duration of DM (P= 0.70), current status (P= 
0.151), FBS (P= 0.726), and Hb1Ac (P= 0.722). 

Regarding the knowledge of DM complications, the 
responses varied among the participants (Figure 1). 
Diabetic retinopathy was selected by most of the 
participants (n= 225, 58.4%) followed by blindness (n= 
207, 53.8%), while glaucoma was the least selected 
choice (n= 75, 19.5%). 

Knowledge of the participants regarding the available 
treatment for diabetic retinopathy is presented in Figure 2. 
More than half of the participants (n= 224, 58.2%) agreed 
that “control of diabetes” is the best available treatment 
for DR, while 46.2% (n= 178) of the participants chose 
“medications only” as the available treatment. However, 
few participants (n= 51, 13.2%) chose “alternative medical 
therapies” as the available treatment.

The majority of participants (93.5%) responded positively 
“Yes” that persons with diabetes should go for regular 
eye examinations. There were significant associations 
with the demographic variables (P< 0.05). More females 
responded with “No” than males (P= 0.001); a lesser 
number of participants with age ≥ 65 years responded 
with “Yes” (P= 0.011), and more participants with < 5000 
SR income responded with “No” (P= 0.003), and more 
participants with illiterate or primary education responded 
with “No” (P< 0.001) (Tables 2 & 3). 

However, there were no significant associations between 
this question and the DM parameters (P> 0.05) (Tables 4 
& 5). Regarding the participants’ attitude toward visiting 
an ophthalmologist if DM is under control, more than half 
of the participants (58.4%) reported “no need” for a visit 
as the DM is under control. There were no significant 
associations between this question and the demographic 
variables (P> 0.05), except with monthly income, where 
more participants with monthly income > 10000 SR 
reported “no need” (Tables 2 & 3). 

The associations between this question and the DM 
variables were also not significant (P> 0.05) (Tables 4 
& 5). Responses of the participants to the question of 
whether timely treatment can prevent/delay damage 
due to diabetes revealed that most participants (92.5%) 
agreed to that. No significant associations were observed 
between this question with gender (P= 0.122), age (P= 
0.990), and education (P=0.674). However, there was a 
significant association with monthly income where a lesser 
number of participants with age ≥ 65 years responded 
with “Yes” (P= 0.011) (Tables 2 & 3). Moreover, there were 
significant associations with DM duration (P= 0.005), and 
DM status (P= 0.016), whereas no significant associations 
were found with FBS (P= 0.756), and Hb1Ac (P= 0.623) 
(Tables 4 & 5).
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Figure 1: Responses of the participants to the eye complications caused by diabetes

Figure 2: Knowledge of the participants towards the available treatment for diabetic retinopathy.
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Table 4: Numbers, frequencies, and associations of the participants’ responses in relation to DM duration and status
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For the consultation question in case of eye problems, most participants (n= 375, 97.4%) claimed that they consulted an 
ophthalmologist. 54 (14%) participants consulted a specialist other than an ophthalmologist, and 34 (8.8%) participants 
searched for an Internet solution. More details are shown in Figure 3. 

When the participants were asked “how often they go for regular eye examination”, more than half of them (54.0%) 
answered that they never went for an examination; and that it was their first time for an ophthalmic examination. About 
112 (29.1%) participants reported that they went for an examination every year, while only 10 (2.6%) participants reported 
that they visited an ophthalmologist every month (Figure 4).

Figure 3: Responses of the participants to the question related to consultation in the event of eye problem

Figure 4: Responses of the participants for the frequency of the visit for eye examination

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CONTRIBUTION



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1034 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CONTRIBUTION

Discussion

Diabetes mellitus is a primary global health concern 
(1). When it is poorly controlled, it is the cause of many 
complications, including organ damage and retinopathy 
(3). International studies have been conducted to measure 
both the knowledge of diabetes and compliance with 
recommended eye examinations by diabetic patients. This 
study was conducted in Jazan, Saudi Arabia to assess 
the level of knowledge and attitudes of diabetic patients 
in the region as well as their keenness to receive regular 
eye examinations for the prevention and treatment of DR. 
This study found that the level of knowledge about DR 
among people with diabetes was high (96.4%) mirroring 
other studies in Middle Eastern countries such as Jordan 
and Syria, 88% and 90%, respectively and Saudi Arabia 
(17,20,22). In addition, 93.6% of our participants were 
aware that regular retinal examinations were advisable, 
and 92.6% had a favourable attitude toward DR prevention 
measures, unlike a previous study in Jeddah in which 
only 38% were aware of the necessity of annual retinal 
examinations. 

We next examined the influence of knowledge of DR on 
patients’ behavior and compliance for required eye exams. 
The behavior of diabetic patients does not reflect the high 
percentages of knowledge and favorable attitudes with 
resultant regular eye examinations. 45.9% of the study 
participants were never seen by an ophthalmologist. It is 
considered malpractice if diabetic patients are not referred 
to ophthalmologists, as reported in Middle Eastern and 
Saudi literature (17,21). One common misconception 
voiced by 58.2% of participants is that when diabetes is 
well-controlled, it is unnecessary to have eyes examined 
by an ophthalmologist. Another misconception revealed 
by a Turkish study is that DR develops with noticeable 
initial symptoms; hence if there are no symptoms, there 
is no DR (11). 

The goal of our study was to evaluate the knowledge, 
attitudes, and behavior concerning DR among diabetic 
patients in the Jazan region and see if there are correlations 
between these characteristics with socioeconomic and 
demographic factors. Our study indicates that DR increases 
up to 70% with advancing age and disease duration, which 
agrees with a previous study in Abha showing that 36.4% 
of diabetic patients with DR have a strong association 
with extreme age and durations of diabetes and insulin 
dependence (10). Our findings that most participants knew 
that regular eye examinations are necessary are consistent 
with studies conducted in Australia and Hong Kong (6,13). 
Among our participants, almost half (45.9%) of study 
participants never visited an ophthalmologist or annually 
consulted a specialist compared to a limited number of 
patients who sought consultation more frequently. This 
contrasts with a Swiss study that revealed that 70.5% of 
patients had regular annual eye examinations (12). 

Gender was significantly associated with knowledge in 
our study. The opposite has been observed in Saudi, 
Nigerian, and Iranian studies (23-25). Educational status 
was a contributing factor to the attitude in our study; when 

we asked “There is no need to visit an ophthalmologist 
if a person has well-controlled diabetes “a significant 
association was found (P = 0.02). This was consistent with 
another study done in India, where they found a significant 
association between higher education and a high level 
of KAP (26). Socioeconomic status was also associated 
significantly with the attitude of our participants, while this 
significance was not noted in other Saudi studies done in 
Riyadh (23,27). A limitation of the present study is using a 
self-reporting questionnaire that might have a recall bias. 
This study provides clear evidence of the need for increased 
patient education about the complications of diabetes 
and the need for policy guidance for primary healthcare 
providers to follow best practices when treating diabetes, 
including referrals to ophthalmologists. We recommend 
creating a targeted campaign, including health camps, to 
raise awareness among the public about DR. 

Conclusion

This study revealed that among diabetic outpatients, there 
is a high level of awareness of both diabetes-related eye 
complications (96.4%) and the need for regular eye exams 
(93.5%). However, there is an inconsistency in the attitude 
and behavior of this group in follow-up care with 54.0% of 
study participants never being seen by an ophthalmologist. 
One contributory factor to this disconnection is the 
widely held misunderstanding among diabetic patients 
that if diabetes is well-controlled, complications will 
not occur, eliminating the need for regular ophthalmic 
eye examinations. The additional belief held by 90% 
of participants is that their diabetes is well-controlled, 
although 82% of them had poorly controlled diabetes.
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Abstract
Background: Although the eyes represent 0.1% of 
the total human body, such organs are exposed to 
multiple injuries, some of which possibly lead to per-
manent loss of vision. Chemical injuries occurring 
on the eyes is deemed to be a major ophthalmic 
emergency, requiring immediate clinical assess-
ment and initiation of treatment. Concerning the 
awareness of the Saudi population regarding the 
risks of chemical-based ophthalmic injuries and the 
permanent repercussions brought about by such in-
cidents, together with the proper steps and actions 
that should be taken in such cases, this has unfor-
tunately still a degree of paucity within the state. In 
addition, it is of great importance to recognize areas 
of shortcomings by health care workers, in order to 
provide accurate and non-complex medical facts 
regarding chemical-based ophthalmic injuries

Aims: This study focused on evaluating the general 
population’s awareness of the immediate responses 
that are required, following ophthalmic chemical inju-
ry incidents within the Asir province of Saudi Arabia. 

Methodology: This study contained a questionnaire 
that was randomly distributed  across all segments 
of population in the Asir province of the Kingdom of 
Saudi Arabia (KSA), through various social media, 

entitled ‘The eyes are arguably the most important 
sensory organ of the human body’.  This investigation 
lasted a total time span of six months (May – October 
2021) and its design was classified as a descriptive 
cross-sectional survey of the local Asir community. 

Results: In relation to overall population aware-
ness regarding chemical eye injury within the Asir 
region, KSA, among this cohort, 288 (48%) had 
good awareness level regarding chemical eye in-
jury and its management, while 312 (52%) had 
poor awareness. Through our research we found 
out that individuals in the Asir population require 
greater awareness regarding the immediate steps 
of management in cases of ocular chemical eye 
injuries. Furthermore, there is a need to establish 
that the only solution required to irrigate the eye 
is water, with a mechanism of eye washing from 
the middle part of the face to the tip of the eye. 

Conclusions: These results should be evaluated 
by the Ministry of Health and the appropriate ac-
tions should be made, such as health awareness 
campaigns, regarding ocular chemical injuries and 
immediate corrective actions, in order to improve 
knowledge and to create a healthier society.

Key words:  ocular chemical injury, 
community awareness, Abha
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Introduction

Although the eyes represent 0.1% of the total human 
body, such organs are exposed to multiple injuries, some 
of which possibly lead to permanent loss of vision [1]. 

Chemical injuries of the eyes is deemed to be a major 
ophthalmic emergency, requiring immediate clinical 
assessment and initiation of treatment [2]. A previous 
study conducted across  Saudi Arabia alone, reviewed 
datasets regarding local chemical injuries presenting at 
two major state-run hospitals. Among a total of 59 patients 
(3:1, male:female ratio; mean age, 25 years), alkaline 
drain cleaners were the most common cause of chemical 
burns (75% of all cases). Concerning the remaining cases, 
causes for such ophthalmic injuries included concentrated 
sulfuric acid, car battery acid, and topical application of 
herbs [3–7]. 

In addition, on focusing on other nations regarding 
ophthalmic injuries of a chemical nature, approximately 
7% of work-related ophthalmic injuries treated in hospital 
emergency departments in the United States of America 
are linked to chemical injuries [8].

Concerning the awareness of the Saudi population 
regarding the risks of chemical-based ophthalmic injuries 
and the permanent repercussions brought about by such 
incidents, together with the proper steps and actions that 
should be taken in such cases, this has unfortunately 
still a degree of paucity within the state. In addition, it is 
of great importance to recognize areas of shortcomings 
by health care workers, in order to provide accurate and 
non-complex medical facts regarding chemical-based 
ophthalmic injuries.

Knowledge regarding the proper action in case of a 
chemical agent injury to the eye is pivotal to promote a 
safer and healthier population. Consequently, it would be 
of great benefit to local Saudi Arabian communities such 
as Asir, to identify any lacunae in knowledge regarding the 
nature, medical risks and treatments regarding chemical-
based ophthalmic injuries.

The aim of this study focused on evaluating the general 
population’s awareness of the immediate responses 
that are required, following ophthalmic chemical injury 
incidents within the Asir province of Saudi Arabia. In 
addition, this study also assessed Asir’s community level 
awareness regarding the danger of chemical exposure 
to the eyes, what types of chemical injuries can lead to 
loss of vision, and the role of physician and allied health 
professionals promoting population awareness regarding 
the appropriate steps to deal with such perilous injuries. 
Furthermore, this study also focused on highlighting the 
population demographic that stands at greater risk of 
incurring chemical-based ophthalmic injuries throughout 
their lifetime.

Methodology

This study contained a questionnaire that was randomly 
published across all segments of population in the Asir 
province of the Kingdom of Saudi Arabia (KSA), through 
various social media, entitled as ‘The eyes are arguably 
the most important sensory organ to the human body’. 

This investigation lasted a total time span of six months 
(May – October 2021) and its design was classified as 
a descriptive cross-sectional survey of the local Asir 
community. The study cohort consisted of all accessible 
population members who fulfilled the eligibility criteria  
(minimum of 380 individuals), who were consequently 
invited to participate in the study. 

Consecutive sampling techniques were applied, in order 
to match the online data collection methodology, through 
an online questionnaire, as described hereunder. 

Following approval by the ethics committee of King 
Khalid University (KKU), data was collected using a 
pre-structured online questionnaire that was developed 
by researchers following intensive literature searches. 
The questionnaire design and content was confirmed 
and finalized by ophthalmology consultants of KKU 
Ophthalmological Department. The Questionnaire 
contained items of information-gathering details, medical 
history of ophthalmic injuries, employment details 
(medical-related or other), together with awareness items 
pertaining to the investigation theme. Following termination 
of individual questionnaires, all were separately uploaded 
onto social media platforms by the researchers and their 
relatives. Prior to release of the questionnaire across 
the entire Asir community, a preliminary pilot study 
consisting of 25 participants was performed in order to 
assess questionnaire validity, reliability, applicability and 
approximate filling in time.

Data analysis
Datasets were extracted, revised, coded, and analyzed 
through IBM SPSS® version 22 (SPSS, Inc.).  All statistical 
analyses were performed using two tailed tests. P value 
0.05 was deemed to be statistically significant. Regarding 
awareness items, each correct answer scored one point 
and total summation of discrete scores for differing items 
was calculated. A patient with a score < 60% (0-11 points) 
of the total score was considered to have poor awareness, 
while good awareness was considered if they had a score 
of 60% (12 points or more) of the total or above. Descriptive 
analysis based on frequency and percent distribution was 
performed for all variables, including participant socio-
demographic data, family and personal history of chemical 
injury, and job title. Furthermore, participant awareness 
regarding chemical-based eye injury, risk factors, 
causative substances, and management methods were 
demonstrated within frequency tables. Cross-tabulation 
was used to assess distribution of public awareness 
level regarding chemical eye injury, according to their 
personal data and job title. Correlations were probed 
using Pearson chi-square test and exact probability test 
for small frequency distributions.
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Results

A total of 600 participants fulfilling the inclusion criteria 
successfully completed the study questionnaire (Table 1). 
Participants’ ages ranged from 18 to 64 years, with mean 
age of 28.6 ± 12.7 years old. Among this cohort, 381 (63.5%) 
participants were males and 441 (73.5%) had a tertiary 
educational level, while 23 (3.8%) had pre-secondary 
educational level. Regarding monthly income, 56.5% had 
a monthly income < 5000 SR while 23.5% had an income 
> 9000 SR. Concerning participant employment details, 
255 (42.5%) were students, 260 (43.3%) were non-health 
care workers, and 70 (11.7%) were health care workers. 
Among this cohort, 151 (25.2%) participants reported that 
they have a relative who was exposed to direct injury with 
a chemical substance.

Tables 2 & 3 depict awareness regarding chemical-based 
eye injury among participants within the Asir region, KSA. 
Among this cohort, 98.2% of the participants had prior 
knowledge that chemicals can cause eye damage and 
91.7% correctly knew that substances that can cause eye 
damage include chlorine and detergents. In addition, 84.2% 
know that chemical eye injury can causes blindness due 
to eye perforation (53.3%) or scarring (51.3%). Regarding 
management of chemical-based ophthalmic injuries, 72.8% 
correctly reported that eye washing with large volumes 
of water, with 77.7% correctly knowing that only water 
should be used, regardless of the causative substance 
that provoked the chemical injury. Regarding eye washing 
time, only 6.3% knew it should be for 30 minutes or more. 
Regarding the mechanism of eye washing, 29% correctly 
reported that it should be performed by passing water from 
the middle part of the face to the tip of the eye. Additionally, 
23% correctly knew that the level of pain does not correlate 
to the severity of the injury. Conversely, 85.7% agreed that 
rubbing the eye post-exposure to a chemical exacerbates 
ophthalmic damage, while 35.2% reported corneal opacity 
as the most dangerous sign. Wearing contact lenses 
as a protective measure was refused by 65.3% of the 
participants and only 11.8% reported that in eventualities 
where the eye is exposed to a chemical substance, one 
should keep wearing contact lenses. In addition, 92.7% 
agreed that after handling chemicals, they should wash 
their hands prior to touching the eyes. 

Figure 1 depicts the overall population awareness 
regarding chemical eye injury within the Asir region, KSA. 
Among this cohort, 288 (48%) had good awareness level 
regarding chemical eye injury and its management, while 
312 (52%) had poor awareness. 

Table 4 highlights the distribution of overall awareness 
regarding chemical-based eye injury among participants, 
according to personal data, within the Asir region, KSA. 
Good awareness level was detected among 51.5% of 
younger participants (18-30 years), compared to 33% 
of middle-aged participants, with recorded statistical 
significance (P=.006). In addition, 61.4% of health care 
workers had a good awareness level regarding chemical 
eye injury, in comparison to 37.3% of non-health care 
workers (P=.001). Additional factors were not statistically 
proven to be associated with participants’ levels of 
awareness.
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Table 1. Socio-demographic data of study participants, Asir region, Saudi Arabia
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Table 2. Awareness regarding chemical-based eye injury among participants, Asir region, Saudi Arabia
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Table 3. Awareness regarding chemical-based eye injury among participants, Asir region, Saudi Arabia, 
continued
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Figure 1. Overall population awareness regarding chemical eye injuries in Asir region, KSA.
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Table 4. Distribution of overall awareness regarding chemical-based eye injury among participants by their 
personal data, Asir region, Saudi Arabia
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Discussion

Vision is one of the most important human senses. Loss 
of vision from chemical injury can consequently greatly 
affect the quality of life. This study focused on assessing 
the knowledge of immediate corrective action in cases 
of chemical eye injury, among individuals residing within 
the Asir region of KSA, in order to reduce the incidence 
of ocular injuries and related complications through 
increased awareness. 

Other studies and meta-analyses have also investigated 
ophthalmic injuries among varying population cohorts 
and working environments within other nations. The 
systematic review and meta-analysis carried out by 
Nowrouzi-Kia and colleagues identified and scrutinized 
12 investigations having quantitative Critical Appraisal 
Skills Program (CASP) scorings on eye injuries occurring 
as an occupational hazard [9]. This investigation focused 
on four major factors leading to eye injuries at the 
place of work, namely the utilization (or otherwise) of 
protective equipment for the eyes, being of male gender, 
occupational-linked exposures to chemical / biological 

hazards for the eyes and risk behavior (i.e. health and 
safety breaches) [9]. The outcomes of this investigation 
highlighted that variations in health and safety risk-taking 
procedures across nations and nature of occupation 
were the major factors in affecting such CASP scorings 
and suggested employers ascertain availability of all the 
necessary protective equipment for members of staff 
who are typically exposed to chemical hazards for ocular 
injuries in their line of work [9].

Interestingly, the systematic review performed by Chau 
and colleagues focused solely on awareness and clinical 
effectiveness of eye irrigation techniques for managing 
emergency ocular chemical burns within adult and pediatric 
cases across multiple quasi-/randomized controlled trials 
/ observational investigations on this theme of research 
[10]. Overall, four studies carried out on 302 adults 
and pediatric cases with ocular chemical burns were 
scrutinized as part of this investigation, with one of the 
dataset outcomes demonstrating that techniques such as 
extended water irrigation of the eyes post-injury distinctly 
led to reduced hospitalizations and absence from the 
place of work [10].
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Furthermore, the comprehensive study conducted by 
Jovanovic and colleagues focused on the demographic 
parameters typically linked to poor visual outcomes following 
eye injuries, due to mechanical / chemical or physical 
causes, across 298 clinical cases of hospitalizations 
within Bosnia and Herzegovina during 2006 – 2014 [11]. 
One of the major conclusions of this study suggested that 
patients of age > 36 years had increased risk of developing 
reduced visual faculties post-injury [11].

Within our specific investigation, participants were 
asked whether chemical substances can cause eye 
complications, whereby we found that 98.2% of participants 
agreed with this statement. This is consistent with the 
findings of another study conducted among the Saudi 
community, whereby 88.3% of study participants agreed 
that chemicals could induce ophthalmic injuries [3]. Other 
findings from our study highlighted a 48% overall good 
population awareness regarding chemical eye injury and 
its management within the Asir region of KSA. Specifically, 
51.5% of this cohort who had good awareness levels for 
chemical ocular injuries were younger participants (18-
30 years), in comparison to the middle-aged and elderly 
participant groups. This finding corroborates with previous 
outcomes from other studies that demonstrated elderly 
populations to have reduced perceptions of such risks 
and were therefore more prone to suffer such injuries 
[11]. In addition, 61.4% of health care workers had 
good awareness level regarding chemical eye injury, in 
comparison to 37.3% of non-health care workers. This 
is most possibly due to the fact that most employers 
ensure that such staff members who are at increased risk 
of chemical ocular injuries participate within induction / 
regular training sessions delivered by appropriate health 
and safety experts within their line of industry, thereby 
promoting prior knowledge and awareness due to the 
specific nature of the individual employment daily tasks 
and responsibilities. Lacunas in knowledge regarding the 
immediate removal of contact lenses in such emergency 
events, was also not a major cause for concern within the 
Asir population.

Conclusions

The eye is one of the most important organs in the 
body and chemical eye injuries can rapidly lead to loss 
of vision - having a sudden life-changing detriment in 
quality of life. This investigation revealed that individuals 
in the Asir population need greater awareness regarding 
the immediate steps of management in cases of ocular 
chemical eye injuries. Furthermore, there is a need to 
establish that the only solution used to irrigate the eye 
is water, with emphasis on the eye washing/flushing 
technique commencing from the central facial area towards 
the tip of the eye. Rubbing of the eye after chemical 
exposure will increase the damage and keeping contact 
lens after chemical exposure should be done. These 
results should be evaluated by the ministry of health and 
the appropriate actions should be made such as health 
awareness campaigns regarding ocular chemical injuries 
and immediate corrective actions, in order to improve 
knowledge and to create a healthier society.
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Abstract

The aim of this study is to detect the magnitude of 
bad nutritional habits and assess the strength of as-
sociation between T2DM and late-night dinner and 
skipping breakfast in Medina, Saudi Arabia.
 
Methods: A case control study was conducted at 
Diabetic centre and PHC centres. The cases were 
Early-onset T2DM (30–45 years of age). A self-ad-
ministered questionnaire consisted of three parts 
including socio-demographic information, eating 
behaviors and questions focusing on DM. Data 
were analyzed by using SPSS version 28 statistical 
package software. 

Results:  A total 47 cases with diabetes mellitus type 
2 and 188 controls were included. Cases were more 
prone to be obese with median BMI 30.5. Overall, 
74.5% of cases were reported to be physically inac-
tive. 72.4% of cases were skipping breakfast week-
ly as compared to 65% of controls [p-value 0.015]. 
Smoking, frequency of exercise, BMI and frequency 
of eating of fast food were found to be significant 
risk factors for developing T2DM with OR 4.0, 3.6, 
5.5 and 2.0 respectively.

Conclusions: Our data confirmed that skipping 
breakfast and late-night dinner were prevalent, and 
many risk factors associated with diabetes mellitus  
have been identified. Therefore, we recommend 
introducing health education programs to address 
misconceptions towards prevention and better con-
trol of diabetes mellitus.

Keywords: Diabetes mellitus type 2, skipping break-
fast, late-night dinner.
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Introduction

Diabetes mellitus (DM) is rapidly becoming one of the 
main health issues in the 21st century and the number of 
patients is steadily increasing, both in the developed and 
developing countries.

The World Health Organization (WHO) has reported that 
Saudi Arabia ranks the second highest in the Middle East 
and is seventh in the world for the rate of diabetes(1). 
T2DM is the most common form of DM, which accounts 
for 90% to 95% of all diabetic patients and according 
to the IDF, adult diabetes prevalence in Saudi Arabia is 
18.3%(2,3).

Although there are a variety of factors affecting the 
development of type 2 diabetes, lifestyle habits typically 
associated with urbanization are likely the most important 
ones.(4).

Ending dinner early and fasting until breakfast provides 
an ample opportunity for the body to “run low” on glucose 
and glycogen and begin to metabolize a larger percent of 
stored body fat (5).

There is lack of evidence-based recommendations 
regarding eating habits (timing, quantity, energy content, 
and frequency) in adults in most nutritional guidelines (6).
In a study conducted in October 2013, they found breakfast 
skipping was significantly associated with higher HbA1C 
values, even after adjusting for age, sex, race, BMI, and 
percentage of daily caloric intake at dinner. An additional 
study in Japan also found such has been suspected as a 
risk factor for type 2 diabetes, but the associations are not 
entirely consistent across ethnicities or sexes(7,8) .

Rong et al’s study reported that skipping breakfast was 
significantly associated with the risk of cardiovascular 
mortality(9). So, improved understanding of the impact 
of skipping breakfast on the onset of diabetes may 
help to inform guideline development and public health 
interventions. 

We hypothesized that late night dinner and skipping 
breakfast has an association with increased risk of T2DM. 
This association is well studied overall though but there is 
little published data available on the Saudi population.
Thus, we conducted this case control study to detect the 
magnitude of these bad nutritional habits and to assess 
the strength of association between T2DM and late-night 
dinner and skipping breakfast.

Subjects and Methods

Study Design and Setting
A case control study was carried out in Madinah, Saudi 
Arabia from 5/2021 to 2/2022

The cases were Early-onset T2DM (30–45 years of age), 
selected from the Diabetic centre and PHC centres; we 
chose this age group to control the effect of aging and 
genetic causes of T2DM.

The controls were group matched with cases as 4:1 ratio.

Selection of cases 
The inclusion criteria were adults with type 2 diabetes, 
aged between 30-45, non-insulin dependent diabetes 
mellitus, or late-onset diabetes (above 45 years old).

The exclusion criteria were patients with type 1 diabetes, 
impaired glucose tolerance, metabolic syndrome, maturity 
onset diabetes of youth, and gestational diabetes and new 
onset diabetes after organ transplant.

Sample size was calculated by Epi info, with 95% 
confidence interval and 80% power. The proportion of 
controls with exposure was 35. The total sample size 
was calculated as 235 participants and 47 of them were 
cases.

Data Collection Tools and Instruments 
The data was collected by using a self-administered 
semi-structured questionnaire which included two parts:  
Part I: questions on socio-demographic information such 
as age, gender, smoking status, BMI, exercise status, 
and doing exercise 3 to 4 times per week was considered 
regular physical activity.
Part II: The UK Diabetes and Diet Questionnaire was 
used, which focuses on three eating behaviors (having 
a bedtime snack, having a late dinner, and skipping 
breakfast) over the last six months and was assessed. 
Having bedtime snacks at least three times per week was 
considered positive. Having dinner within 2 hours before 
bedtime at least three times per week was considered a 
late dinner and skipping breakfast at least three times per 
week was considered skipping breakfast. 
Part III: questions focusing on DM, as type of diabetes, 
how long they had been diagnosed with diabetes, using 
insulin and so on. 

Pilot study:
Before the start of the study, the semi-structured 
questionnaires were pre-tested on 10 patients to 
explore if there was any ambiguity or items leading to 
misunderstanding in order for the questionnaire to reach 
its current final form. The findings of the pilot study were  
not included in the final analysis.

Statistical Analysis
Data was coded, entered, and analyzed using the 
Statistical Package for Social Science (SPSS) version 
28.0 (SPSS, Chicago, IL, USA).  We calculated odds 
ratios using unconditional logistic regression. Chi square 
and t-test were used to compare between categorical and 
continuous variables, respectively. Statistical significance 
was taken as <0.05. 

Ethical considerations:
Official permission was obtained from the scientific ethical 
committee of the Ministry of Health. Informed consent 
was obtained from all the participants after describing 
the aim of the study. Privacy and confidentiality was duly 
assured.
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Results

Cases were found to be significantly older (P=0.02) than 
controls, but they were equally distributed regarding 
gender. We found that 38.3% of cases were smokers as 
compared to only 15.4% of controls  with p<0.001. Cases 
were more prone to be obese with median BMI 30.5 in 
contrast to BMI of controls which was  in the range of 
overweight (median 26.6) and which was still considered 
as a risk for developing T2DM.

Overall 74.5% of cases were reported to be physically 
inactive in comparison to 55.3% of controls; walking was 
noted as the main type of physical activity among 71.8% 
of controls and 57.4% of cases. Both groups were found 
to have inadequate sleep pattern with no significant 
difference regarding average night sleep as 80.9% 
of cases sleep less than 5-6 hours while it was 67% in 
controls. [See Table 1].

More than one third (38%) of controls were eating snacks 
usually after dinner as compared to 40.4% of cases with a 
statistically higher significant (p value 0.001) trend among 
cases. 

Cases and controls usually reported as  eating dinner 
within 3 hours of bedtime, 74.5%, 72.4% respectively. 

Regarding breakfast, 72.4 of cases were skipping 
breakfast weekly while 35% of controls were regularly 
eating breakfast which is a significant difference (p value 
0.015) and those eating breakfast, used to have it within 2 
hours of waking up, 53.2%, 56.4% respectively. 

Moreover, it was found that controls were more likely to 
eat dinner before 8 pm and at regular times.

It was noted that both groups had bad dietary habits of not 
eating enough fruit & vegetables 17%,17.6%, also both 
groups have a low fibre diet, 63.8%, 54.3% for cases and 
controls respectively 

Both groups do not eat processed meat but cases were 
more prone to eat fast food than controls ; (61.7%, 42.6% 
respectively) and the difference was statistically significant 
(p value 0.01).

It was reported that 78.2% of controls used to drink full 
fat or skimmed milk compared to 85.1% of cases (p value 
0.001).

From Table 2 we noticed of most patients diagnosed with 
diabetes for more than 6 months 25.6% of them were on 
diet and exercise only since diagnosis and they did not use 
medication and most of them, 74.5%, did not complain of 
any other disease. 

Table 3 shows that smoking habit, exercise frequency, BMI 
and frequency of eating fast food all significantly showed 
risk factors for developing T2DM with OR 4, 3.6, 5.5 and 
2 respectively.

Nonetheless, male gender, eating dinner at a regular time, 
eating high fibre diet and drinking milk were protective 
factors, but without any significant difference.

On applying binary logistic regression, 82% of the 
predictability of the model is confirmed and also Hosmer 
test verified that with p value of.48. For every one unit 
increase in smoking status, exercise and BMI, the logit  
is increased significantly to 142%, 123% and 143% 
respectively, while Fast food consumption per unit increase 
lead to 41% increase in the logit of being diabetic.
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Table 1: Characteristics of Cases and Control
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Table 1: Characteristics of Cases and Control (continued) 
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Table 1: Characteristics of Cases and Control (continued)

Table 2: Clinical profile of Cases
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Table 3:  Association of sociodemographic and eating habits among cases and controls
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Discussion

The primary aim of this study was to detect the magnitude 
of bad nutritional habit and assess the association between 
T2DM and late-night dinner and skipping breakfast in Al 
Madinah city, Saudi Arabia. This study found that obesity, 
smoking and being physically inactive are risk factors for 
T2DM, which is similar to studies conducted in Europe(10–
12), Korea(13) and also this study found controls are more 
likely to be overweight which is a risk factor for developing 
diabetes and they must control their weight and this is 
similar to the finding of Radzeviciene L(10). 

This study found both groups do not have enough sleep 
which is risk factor for developing T2DM as reported in 
a previous study(14). Cases are eating more  snacks 
after dinner and this is most probably to overcome a 
hypoglycaemic episode, but it is not associated with 
increased risk of T2DM in contrast to finding of Mekary(15) 
that found this habit associated with increased T2DM.

Also, this study found approximately 2/3 of cases and 
control have bad nutritional habits such as skipping 
breakfast, not eating dinner within 3 hours before bedtime 
and not eating dinner before 8 pm, but it is not associated 
with increased risk of T2DM, and this is possibly because 
both groups have this bad habit with similar percentages 
and notice that people have the wrong idea, and they 
think if they are skipping breakfast, they will be healthier. 
While in previous Japanese studies it was found skipping 
breakfast was positively associated with T2DM incidence, 
others found skipping breakfast and late-night dinners 
were associated with poor glycemic control(8,16,17). 

This study found eating fast-food was associated with 
increased risk of T2DM as in a previous study(18) 
while consuming milk is protective, but it is insignificant. 
The same result was found by Liu’s study and meta-
analysis(19,20). 

This study is limited by possibility of recall bias, low 
response rate in newly diagnosed diabetics and most 
of them deny that they have a disease.  However, this 
study has several strengths. Firstly, our study design 
was a case control study. Secondly, there is limited study 
assessing skipping breakfast and late-night dinner in our 
middle east countries. Thirdly, this study was carried out 
in a multicenter rather than one center, so it is possible 
to generalize our results to diabetic patients elsewhere in 

Saudi Arabia. Fourthly, in this study 82% of variability is 
explained by logistic model.

In conclusion, this study indicates that there are widespread 
bad nutritional habits such as skipping breakfast and 
late night dinner, and numerous risk factors associated 
with diabetes mellitus have been identified. Therefore, 
we recommend to increase health education programs 
directed to the general population and for diabetic patients 
specifically to improve their knowledge and influence their 
attitudes to live healthier lives.
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Abstract

Background: Coronavirus disease 2019 (COV-
ID-19) is a global pandemic caused by a highly  
infectious respiratory virus (SARS-CoV-2). With all 
the consequences that threaten the health of the 
individual and society due to this infection, it has 
become necessary to have a vaccination that limits 
the spread of this virus.

Objectives: To assess the acceptance of COVID-19 
vaccines in Saudi Arabians and to uncover the bar-
riers associated with vaccination.

Method: This was a cross-sectional study of 518 
subjects, who gave their responses through an  
online Google form. Data were analyzed using 
SPSS software version 23. The level of significance 
was 0.05%.

Results: The vaccine acceptance rate was 68.7%; 
it was significantly more common among people 
in Makkah city, among those with high income, 
and those with relatives who had the COVID-19  
infection. The majority of those who accepted the  
vaccine were advised by health care workers  
(p < 0.05).

 
 
 
Sound knowledge, attitude and practice were  
significantly behind increased acceptance of the  
vaccination against COVID-19 infection. Health care 
workers have a significant role in convincing people 
to accept the vaccine. Web sites and smartphones 
are important channels to increase the acceptance 
of the population.       
   
Conclusions: About one-third of the population did 
not accept the vaccine, particularly, those with low 
income. Increasing the knowledge of the people 
about the clinical aspects, and health impact of the 
virus of COVID-19 on the community are important 
intervention tools to increase the acceptance rate of 
COVID-19 vaccination among the population.

Keywords: COVID-19, KAP, clinical aspects and  
acceptance of COVID-19 infection.
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Introduction

Coronavirus disease 2019 (COVID-19) is a global 
pandemic caused by a highly infectious respiratory virus 
(SARS-CoV-2). (1) In the spring of 2020, governments 
worldwide implemented precautionary measures, such as 
social distancing, quarantine, and mask-wearing, to control 
the spread of the disease (2). The COVID-19 pandemic 
led to more than 108 million confirmed cases of COVID-19 
and over one million deaths around the world (3, 4). In the 
Kingdom, COVID-19 caused a total of 341,495 laboratory-
confirmed cases with 5144 deaths (5). COVID-19 can cause 
a wide range of symptoms, from asymptomatic to mild flu-
like symptoms to acute respiratory distress syndrome and 
death (3-5). COVID-19 has also been linked to long-term 
lung, cardiac and neurological conditions (6). A systematic 
review of 53,000 hospitalized patients indicated that 
20.2% of COVID-19 cases developed severe disease 
with a mortality rate of ~3.1%  (7). In the elderly and 
among those with comorbidities, such as cardiovascular 
disease, chronic kidney disease, and chronic obstructive 
pulmonary disease, mortality increases significantly (8). 
Covid-19 also has a negative impact on mental health. 
In a study conducted in Saudi Arabia during the initial 
phase of the COVID-19 pandemic, more than 29% of the 
respondents had moderate-to-severe depression, and 
26.6% reported moderate-to-severe anxiety (9).  With 
all these consequences that threaten the health of the 
individual and society, it has become necessary to have a 
vaccination that limits the spread of this virus.  KSA planned 
early COVID-19 vaccination to the population as soon as 
a safe and effective vaccine became available. The same 
day that the Phase III trial of the Pfizer-BioNTech COVID-
19 vaccine was published, the SFDA (Saudi Food and Drug 
Authority) imparted emergency use authorization to the 
vaccine. On December 16, 2020, KSA received its first two 
shipments of BNT162b2 then it immediately started free 
of charge campaigns to vaccinate KSA populations (10).  
KSA planned a phased approach vaccination program. 
The initial phase targeted the most vulnerable group 
as healthcare workers (HCWs), people with comorbid 
diseases, and the elderly. The second and third phases 
targeted all populations, to vaccinate at least 70% (11). 

Any vaccination program’s success is determined by 
the percentage of the population that are willing to be 
vaccinated. Vaccine hesitancy (delay in acceptance or 
refusal of vaccination) is a complex issue and the factors 
influencing this condition are highly variable across 
populations. Vaccine hesitancy has been linked to several 
factors, including the vaccine’s side effects, misconceptions 
about the need for vaccination, a lack of trust in the 
health system and the vaccine’s safety and efficacy (12). 
The percentage of the general populations’ COVID-19 
acceptance varied from one research to another. Only 45 
percent of 3,100 people in a study conducted among the 
Saudi population said they would be willing to have the 
COVID-19 vaccine (13).  Another public survey in Saudi 
Arabia with almost 1000 participants showed a 65% 
acceptance rate (14). In A recent national cross-sectional 
survey in KSA of 1512 HCWs, 70% were willing to receive 

a COVID-19 vaccine (15). In another cross-sectional study 
of 673 HCWs in KSA, 50.52 % said they would be willing 
to get the COVID-19 vaccination, with 49.71% saying they 
would get it as soon as it became available in the country 
and 50.29% saying they would wait until the vaccine’s 
safety is confirmed (16).

Many factors have affected vaccine acceptability, for 
example, gender differences. Male gender was a positive 
predictor for acceptance of COVID-19 vaccination (17, 
18). A study reported that those aged 45 years and above, 
and being married, are more likely to accept the COVID-
19 vaccine than their counterparts (14). Another study 
demonstrated that younger participants tended to be more 
accepting of vaccination in contrast with older participants 
(19). One of the strongest factors of vaccine acceptability 
was whether participants thought their healthcare provider 
would recommend they get vaccinated against COVID-19 
or not (20). Another important factor was that people who 
thought they were at a higher risk of catching COVID-
19 were more willing to accept the vaccine, but only 
for the 95 percent effective vaccine. A positive attitude 
toward immunization is linked to a perception of danger 
or susceptibility to infection (21-23).  Adequate vaccine 
coverage and high vaccine uptake rates in the population 
are required for COVID-19 immunization to be successful.  
Recent studies have documented uncertainties regarding 
the COVID-19 vaccine as a result of the public’s mistrust of 
authority and the presence of scientific illiteracy regarding 
the virus and phases of development of the vaccine, and 
misinformation transmitted via social media (24). Thus, 
this study aimed to assess the acceptance of COVID-
19 vaccines in Saudi Arabia and to uncover the barriers 
associated with vaccination.

Methodology

It was a cross-sectional study; the sampling method was 
a non-probability convenient one. Data were collected, 
through an online Google form, on residents of Saudi 
Arabia.  Sample size was determined using G*power 
software, where α = 0.05, Power = 0.95 effect size = 
0.3, and degree of freedom= 5 (25). The minimal sample 
size required was 277 subjects; thus, 518 subjects were 
enrolled in the present study.  Data were collected using 
a structured questionnaire that provided information 
on socio-demographic and personal characteristics, 
and detailed information on COVID-19 infection and 
vaccination. The questionnaire included questions about 
COVID-19 infection, and its clinical aspects, its impact 
on health, life style and the community. It also included 
questions on the knowledge, attitude and practice (KAP) 
towards the acceptance of the COVID-19 vaccine for its 
impact on health and the barriers and fake news about 
it. The software SPSS (IBM compatible version 23) was 
used to analyze the data. Chi-square test was used to 
analyze the data. The level of significance for the present 
study was 0.05%.

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

The present study included 518 subjects (67.2% 
females, while 32.2% were males). The majority of the 
respondents were aged 18 to 29 years (65.6%), while 
those older than 64 years were only 1.4%. Those aged 
30 to 40, or 50 to 64 years old, were 16.2% and 18.8% 
respectively. Table 1 shows distribution of the studied 
subjects by acceptance of COVID-19 vaccination and 
sociodemographic characteristics and factors affecting it. 
Gender and nationality were not significantly associated 
with acceptance of COVID-19 vaccination (p > 0.05). The 
percentage of subjects who accepted the vaccine from 
Makkah region (75%), was higher than those who didn’t, 
from the same region, (p < 0.05). Educational level was 
not significantly associated with acceptance of COVID-19 
vaccination (p > 0.05). The percentage of subjects who 
accepted the vaccine from those having monthly income 
over 15,000 SR (40.4 %), was higher than those who didn’t, 
where p < 0.05. The percentage of subjects who accepted 
the vaccine from those who have a chronic condition 
(26.1%), was higher than those who didn’t, where p < 0.05. 
The percentage of subjects who accepted the vaccine from 
people who took the COVID-19 test (64.0%), was higher 
than those who didn’t  where p < 0.05. Getting COVID-19 
infection was not significantly associated with acceptance 
of COVID-19 vaccination (p > 0.05). The percentage of 
subjects who accepted the vaccine from people who have 
relatives infected with COVID-19 (91.9%), was higher 
than those who didn’t where p < 0.05. The percentage 
of subjects who accepted the vaccine from those who 
think that health care providers will advise them to get the 
COVID-19 vaccine (96.3%), was higher than those who 
didn’t  where p < 0.05. Knowledge level about COVID-
19 was not significantly associated with acceptance of 
COVID-19 vaccination (p > 0.05).

Table 2 shows the distribution of studied subjects by 
acceptance of COVID-19 vaccination and their knowledge 
about it and factors affecting it. The percentage of subjects 
who accepted the vaccine from those who believe that 
COVID-19 in 65 years old subjects is dangerous (88.2%), 
was higher than those who didn’t where p < 0.05. The 
percentage of subjects who accepted the vaccine among 
those who believe that COVID-19 spread among subjects 
(98.3%), was higher than those who didn’t where p < 
0.05. 
The percentage of subjects who accepted the vaccine 
from those who don’t believe that COVID-19 is caused by 
the Flu virus (65.4%), was higher than those who didn’t 
where p < 0.05. The percentage of subjects who accepted 
the vaccine from those who don’t know if COVID-19 is 
caused by the Flu virus (22.8%), was higher than those 
who didn’t where p < 0.05. The percentage of subjects 
who accepted the vaccine from those who don’t think that 
COVID-19 always show signs and symptoms of being 
sick (86.2%), was higher than those who didn’t,  where 
p < 0.05. The idea that people who get COVID-19 only 
have mild symptoms was not significantly associated with 
acceptance of COVID-19 vaccination (p > 0.05). The idea 
that people who get COVID-19 will have fever, cough, 

shortness of breath, runny nose, headache, fatigue, 
diarrhea, rash on face, blurry vision, earache, and hair 
loss, was not significantly associated with acceptance 
of COVID-19 vaccination (p > 0.05). The percentage of 
subjects who accepted the vaccine among those who 
believe that COVID-19 can cause muscles or body ache 
(79.8%), was higher than those who didn’t, where p < 0.05. 
The percentage of subjects who accepted the vaccine 
among those who believe that COVID-19 can cause loss 
of smell or taste (92.7%), was higher than those who 
didn’t, where p < 0.05. 

Table 3 shows distribution of studied subjects by 
Acceptance of COVID-19 Vaccination and knowledge 
about COVID-19 infection and factors affecting it. The 
percentage of subjects who accepted the vaccine from 
those who stated that they can’t get the infection again 
(87.4%), was higher than those who didn’t admit that 
(78.4%), where p < 0.05. The amount of information about 
COVID-19 and sources of information about COVID-
19 were not significantly associated with acceptance of 
COVID-19 vaccination (p > 0.05). 

The percentage of subjects who accepted the vaccine 
from those who trust national news as a source of 
information about COVID-19, (42.1%), was significantly 
higher than those who didn’t where the p < 0.05. The 
percentage of subjects who accepted the vaccine from 
those who received the same information on COVID-19 
across different courses, (69.1%), was higher than those 
who didn’t,  (p < 0.05). The percentage of subjects who 
accepted the vaccine from those who received a little fake 
information about COVID-19, (36.2%), was higher than 
those who didn’t  (p < 0.05).

The percentage of subjects who accepted the vaccine 
from those who received moderate fake information about 
COVID-19, (36.8%), was higher than those who didn’t  p < 
0.05. The percentage of subjects who accepted the vaccine 
from those who think that COVID-19 comes from animals, 
(42.1%), was higher than those who didn’t  (p < 0.05). The 
percentage of subjects who accepted the vaccine from 
those who tested to see if they have COVID-19 (61.2%), 
was higher than those who didn’t, t (p < 0.05).

Table 4 shows the distribution of studied subjects by 
Acceptance of COVID-19 Vaccination and knowledge 
about COVID-19 infection and factors affecting it. The 
amount of information told by the doctor that you have 
COVID-19, and a relative diagnosed with COVID-19 was 
not significantly associated with acceptance of COVID-19 
vaccination (p > 0.05). 

The percentage of subjects who accepted the vaccine from 
those who did not think that they had COVID-19 because 
of symptoms but they had never tested (74.7%), was 
higher than those who didn’t the p < 0.05. The percentage 
of subjects who accepted the vaccine among those who 
moderately think that COVID-19 is a threat to physical 
health (36.5%), was higher than those who didn’t the p < 
0.05. COVID-19 as a threat to mental health and financial 
safety was not significantly associated with acceptance 
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of COVID-19 vaccination (p > 0.05). The percentage of 
subjects who accepted the vaccine from those who had 
a major thought that COVID-19 is a threat to the health 
of Saudi Arabia’s population (33.1%), was higher than 
those who didn’t the p < 0.05. The percentage of subjects 
who accepted the vaccine among those who moderately 
think that COVID-19 is a threat to the local community  
(42.7%), was higher than those who didn’t the p < 0.05. 
The percentage of subjects who accepted the vaccine 
among those who majorly think that COVID 19 is a threat 
to the local community (23.6), was higher than those who 
didn’t the p < 0.05. 

Table 5 shows the distribution of studied subjects by 
Acceptance of COVID-19 Vaccination and Practice and 
factors affecting it.  Fear of getting COVID-19 was not 
significantly associated with acceptance of COVID-19 
vaccination (p > 0.05). The percentage of subjects who 
accepted the vaccine from those who stated that they 
worry about friends and family due to COVID-19 (78.4 
%), was higher than those who didn’t where p < 0.05. 
Experiencing boredom, frustration, anxiety, depression, 
sleeping trouble, increased or decreased sexual activity, 
loneliness, and confusion due to COVID-19 were not 
significantly associated with acceptance of COVID-19 
vaccination (p > 0.05).  Table 6 reveals the distribution of 
studied subjects by Acceptance of COVID-19 Vaccination 
and attitude and factors affecting it. The chance of getting 
COVID-19 in the future was not significantly associated 
with acceptance of COVID-19 vaccination (p > 0.05). The 
percentage of subjects who accepted the vaccine from 
those who stated that it would be moderately serious if they 
got COVID-19 (37.1%), was higher than those who didn’t 
and the percentage of subjects who accepted the vaccine 
from those who stated that it would be very serious if they 
got COVID-19 (13.5%), was higher than those who didn’t 
the p < 0.05. Needing normal routines instead of worrying 
about protective behavior was not significantly associated 
with acceptance of COVID-19 vaccination (p > 0.05). The 
percentage of subjects who accepted the vaccine from 
those who strongly agree that It’s a crime if people know 
they have COVID-19 and don’t do protective behaviors 
(78.9%), was higher than those who didn’t admit that the 
p < 0.05. The percentage of subjects who accepted the 
vaccine among those who strongly agree that people who 
test positive for COVID-19 should be isolated (84.3%), 
was higher than those who didn’t admit that the p < 0.05. 
The percentage of subjects who accepted the vaccine 
from those who stated that they would be willing to get the 
COVID-19 vaccine if it was free (100.0%), was higher than 
those who didn’t admit that; the p < 0.05. The percentage 
of subjects who accepted the vaccine from those who 
stated that Doctors would recommend taking the COVID-
19 vaccine (97.5%), was higher than those who didn’t 
admit p < 0.05. The percentage of subjects who accepted 
the vaccine from those who stated that they disagree with 
If they decided to get the COVID-19 vaccine it would be 
hard to find a provider or clinic (32.9%), was higher than 
those who didn’t  and the percentage of subjects who 
accepted the vaccine from those who stated that they 
strongly disagree with If they decided to get the COVID-19 

vaccine it would be hard to find a provider or clinic (24.7%), 
was higher than those who didn’t where p < 0.05.

Table 7 shows the Distribution of studied subjects by 
Acceptance of COVID-19 Vaccination and attitude and 
factors affecting it. The percentage of subjects who 
accepted the vaccine from those who strongly agree that 
the COVID-19 vaccine might have side effects, like fever 
or soreness in the arm  (55.9%), was higher than those 
who didn’t the p < 0.05. The percentage of subjects who 
accepted the vaccine of those who agree that COVID-
19 might have side effects, like fever or soreness in the 
arm  (38.8%), was higher than those who didn’t the p 
< 0.05. The percentage of subjects who accepted the 
vaccine from those who think that COVID-19 vaccine 
effectiveness is moderate (59.0%), was higher than those 
who didn’t the p < 0.05. The percentage of subjects who 
accepted the vaccine from those who think that COVID-
19 vaccine effectiveness is high   (27.8%), was higher 
than those who didn’t; the p < 0.05. The percentage of 
subjects who accepted the vaccine of those who think 
that age is an important factor to decide whether or not 
to get the COVID-19 vaccine (14.3%), was higher than 
those who didn’t the p < 0.05. The percentage of subjects 
who accepted the vaccine of those who think that health 
history is an important factor to decide whether or not to 
get the COVID-19 vaccine (28.9%), was higher than those 
who didn’t the p < 0.05. The percentage of subjects who 
accepted the vaccine according to the vaccines protection 
period (13.2%), was higher than those who didn’t; the p < 
0.05. The percentage of subjects who accepted the vaccine 
from those who think it’s extremely important for them that 
getting the COVID-19 vaccine would protect their health 
(60.7%), was higher than those who didn’t the p < 0.05. 
The percentage of subjects who accepted the vaccine 
from those who think it’s very important for them that 
getting the COVID-19 vaccine would protect their health 
(21.1%), was higher than those who didn’t the p < 0.05. 
The percentage of subjects who accepted the vaccine 
from those who think it’s extremely important for them that 
getting the COVID-19 vaccine would protect the health of 
their relatives  (72.8%), was higher than those who didn’t 
the p < 0.05. The percentage of subjects who accepted 
the vaccine from those who think it’s very important for 
them that getting the COVID-19 vaccine would protect the 
health of their relatives  (18.5%), was higher than those 
who didn’t); the p < 0.05.

Table 8 shows the distribution of studied subjects by 
Acceptance of COVID-19 Vaccination and attitude and 
factors affecting it. The percentage of subjects who 
accepted the vaccine from those who think it’s extremely 
important for them that getting the COVID-19 vaccine 
would protect the health of their community (71.3%), was 
higher than those who didn’t the p < 0.05. The percentage 
of subjects who accepted the vaccine from those who 
think it’s very important for them that getting the COVID-
19 vaccine would protect the health of their community 
(19.7%), was higher than those who didn’t (p < 0.05).
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The percentage of subjects who accepted the vaccine 
from those who think that people their age want to receive 
information about COVID-19 through the website (24.7%), 
was higher than those who didn’t the p < 0.05. The per-
centage of subjects who accepted the vaccine from those 
who think that people their age want to receive information 
about COVID-19 through a smartphone app (36.0%), was 
higher than those who didn’t  the p < 0.05. The percent-
age of subjects who accepted the vaccine from those who 
think prevalence is important information about COVID-19 
(46.9%), was higher than those who didn’t the p < 0.05. 
The percentage of subjects who accepted the vaccine from 
those who think symptoms are important information about 
COVID-19 (75.3%), was higher than those who didn’t; the 
p < 0.05. The percentage of subjects who accepted the 
vaccine from those who think transmission mode is im-
portant information about COVID-19 (68.3%), was higher 
than those who didn’t the p < 0.05. The importance of 
avoidance information is not significantly associated with 
acceptance of COVID-19 vaccination (p > 0.05). The per-
centage of subjects who accepted the vaccine from those 
who think how to get tested is important information about 
COVID-19 (39.0%), was higher than those who didn’t the 
p < 0.05. The importance of treatment information is not 
significantly associated with acceptance of COVID-19 
vaccination (p > 0.05).  The percentage of subjects who 
accepted the vaccine from those who think that manage-
ment is important information about COVID-19 (68.8%), 
was higher than those who didn’t; the p < 0.05.
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Table 1: Distribution of studied subjects according to acceptance of COVID-19 vaccination and 
sociodemographic characteristics.
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Table 2: Distribution of studied subjects by Acceptance of COVID-19 Vaccination and their knowledge 
about it.
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Table 3: Distribution of studied subjects by Acceptance of COVID-19 Vaccination and knowledge about 
COVID-19 infection
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Table 4: Distribution of studied subjects by Acceptance of COVID-19 Vaccination and knowledge about 
COVID-19 infection
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Table 5: Distribution of studied subjects by Acceptance of COVID-19 Vaccination and Practice
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Table 6: Distribution of studied subjects by Acceptance of COVID-19 Vaccination and attitude
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Table 7: Distribution of studied subjects by Acceptance of COVID-19 Vaccination and attitude
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Table 8: Distribution of studied subjects by Acceptance of COVID-19 Vaccination and attitude
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Discussion

The present study aimed to assess the acceptance of a 
COVID-19 vaccine and its related determinants among the 
general adult population in Jeddah, Saudi Arabia. Previous 
studies found that older females display hesitation toward 
COVID-19 vaccination (19), while the male gender was 
an important determinant for acceptance of COVID-19 
vaccination. This result could be due to the reportedly high 
rates of COVID-19-related morbidity and mortality among 
male infected patients (17). Furthermore, women tend to 
support conspiracy theories in a higher proportion than 
men, which may be one of the factors that can explain 
women’s higher resistance to vaccination (19). However, 
in the present study gender and nationality were not 
significantly associated with acceptance of COVID-19 
vaccination.

Vaccination is considered one of the most outstanding 
public health inventions in the 21st century. However, 
its acceptance is varied with space, time, social class, 
ethnicity, and contextual human behavior (26). In the 
present study, subjects residing in the Makkah region 
had the highest acceptance rate compared to other 
areas.  Previous studies revealed that college and/or 
graduate degree holders (75%) compared to people with 
less than a college degree were more likely to accept the 
vaccine (27). In the present study, educational level was 
not significantly associated with acceptance of COVID-
19 vaccination. In the present study subjects with high 
monthly income were more likely to accept the vaccine 
against COVID-19 infection. This is in line with previous 
studies  (28-30). In the present study, the presence of 
self-reported health status (having chronic medication) 
was associated with higher acceptance of the COVID-
19 vaccine. This is in line with a previous study (31). In 
the present study, participants who had tested negative 
for  COVID-19  were more willing to take the COVID-19 
vaccine. This is consistent with a previous study (32). On 
the other hand, in the present study, getting COVID-19 
infection was not significantly associated with acceptance 
of COVID-19 vaccination, while those with relatives infected 
with COVID-19 were more willing to get the vaccine. In 
the present study, participants’ trust in the health system 
and perceived risk of acquiring infection were found to be 
significantly associated with the acceptance of the COVID-
19 vaccine.  This is in line with a previous study (14).  
Higher knowledge about COVID-19 was not significantly 
associated with acceptance of COVID-19 vaccination. 
This is not in line with a previous study (32). Older age 
on admission to hospital with COVID-19 infection was 
associated with increased death (33).  In the present study, 
those who accepted the vaccine realized that. COVID-19 
spreads primarily through contact with an infected person 
when they cough or sneeze. It also spreads when a 
person touches a surface or object that has the virus on 
it, then touches their eyes, nose or mouth, and it is more 
harmful than flu (34, 35). In the present study, acceptance 
of the vaccine was associated with increased knowledge 
about clinical aspects of the COVID-19 infection. This was 
in line with a previous study (32). Participants who were 

concerned about acquiring infection with the COVID-19 
virus were more likely to accept the COVID-19 vaccine 
compared with those who were not concerned with the 
infection (14). This was not in line with findings from the 
present study. Acceptance of the vaccine was associated 
with the perception that COVID-19 infection was a threat 
to the community. This was in line with a previous study 
(36). The chance of getting COVID-19 in the future was 
not significantly associated with acceptance of COVID-19 
vaccination. This was in line with a report from a previous 
study (37).  Acceptance of the vaccine was associated 
with the perception of the severity and harmful effects 
of getting infected with COVID-19. This was in line with 
a previous study (7). Acceptance of the vaccine was 
associated with the conception that it was a crime if one 
got infected and did not isolate from the public. This was 
in line with a previous study (38).

A previous study revealed that the majority of the 
participants were willing to have the COVID-19 vaccine 
if it was provided free by the government  (16). This 
was similar to findings from the present study. One of 
the strongest correlates of vaccine acceptability was 
whether participants thought their healthcare provider 
would recommend they get vaccinated against COVID-
19. Provider recommendations are a key determinant of 
vaccination behaviors (20). This was similar to findings 
from the present study. Acceptance of the vaccine was 
associated with the perception that the vaccine has 
moderate or high effectiveness. This was in line with 
previous studies  (21, 22). Acceptance of the vaccine was 
associated with the perception that the vaccine is important 
for the elderly, and the health history and the health of 
their relatives and friends. These were in line with previous 
studies (3, 7). Acceptance of the vaccine was significantly 
associated with getting source information from official 
and government websites, mainstream news media, and 
social media. This was consistent with a previous study 
(39). Because early clinical presentations of infected 
patients are non-specific, testing is needed to confirm the 
diagnosis of COVID-19  (40 ).  This was similar to findings 
from the present study, particularly among those who 
accepted the vaccine.

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

About one-third of the population does not accept the 
vaccine, particularly, those with low income. Increasing 
the knowledge of the people about the clinical aspects, 
and health impact of the virus of COVID-19 on the 
population and the community are important interventions 
to increase the acceptance rate of the population.
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Abstract

Coronavirus disease 2019 (COVID-19) is defined as 
illness caused by a novel coronavirus called severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2; formerly called 2019-nCoV), which was first 
identified amid an outbreak of respiratory illness 
cases in Wuhan City, Hubei Province, China [1]. It 
was initially reported to the WHO on December 31, 
2019. On January 30, 2020, the WHO declared the 
COVID-19 outbreak a global health emergency [2, 
3]. On March 11, 2020, the WHO declared COVID-
19 a global pandemic, its first such designation since 
declaring H1N1 influenza a pandemic in 2009 [4].   

Keywords: COVID-19, 
Neurological manifestations

Introduction

Most patients infected by SARS-CoV-2 have presented 
with a mild clinical course: beginning with fever and 
dry cough, progressing to a form of mild or moderate 
respiratory disease, and resolving without specific 
treatment [5]. Serious complications of the infection, 
however, remain a central concern. Acute respiratory 
distress syndrome, acute heart injury or failure, acute 
kidney injury, sepsis, disseminated intravascular 
coagulation, and life-threatening metabolic derangements 
have all been reported in COVID-19 patients, particularly 
among those with underlying comorbidities or advanced 
age [6, 7].

 Coronaviruses are not always confined to the respiratory 
tract, and under certain conditions they can invade 
the central nervous system and cause neurological 
pathologies. The potential for neuro invasion is well 
documented in most human coronaviruses (OC-43, 
229E, MERS and SARS) [8].

Neurological manifestations of SARS-CoV-2

More than 80 percent of hospitalized patients may have 
neurologic symptoms at some point during their disease 
course [9]. 

In a local retrospective study which is considered to be 
the first in Qatar, neurologic manifestations (48.5%) were 
reported in hospitalized COVID-19 patients. Patients with 
COVID-19 are at high risk of developing neurological 
manifestations. The most common COVID-19-related 
acute neurological manifestations were myalgia, 
headache, dizziness, and acute ischemic stroke. 
Prompt recognition, early diagnosis, and appropriate 
management of these manifestations could potentially 
lead to better patient outcomes in COVID-19 patients 
(10).
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Two large cohort-based studies on neurological 
manifestations of COVID-19 have been reported so far. 
In a study done in Wuhan, China, Mao et al. [11] noted 
neurological manifestations in 36.4% of 214 COVID-19 
patients and these were significantly more common in 
patients with severe disease. Central nervous system 
(CNS) and peripheral nervous system manifestations 
were seen in 24.8% and 8.9%, respectively. In a study 
conducted in France, Helms et al. [12] found 84% of 58 
patients admitted to the intensive care unit because of 
acute respiratory distress syndrome due to COVID-19  had 
neurological signs. The differences in percentage between 
the two studies may be because the second study focused 
on more severely affected COVID-19 patients. Table 1 
summarizes the common neurological manifestations in 
COVID-19.

Smell and taste disorders:
Anosmia and dysgeusia have been reported as common 
early symptoms in patients with COVID-19, occurring in 
greater than 80 percent of patients in one series [13]. In 
a meta-analysis of 83 studies involving more than 27,000 
patients, olfactory dysfunction was reported in 48 percent 
[14].

Dizziness
Numerous studies, appearing daily from various parts of 
the world, have revealed vertigo as one of the significant 
clinical manifestations of COVID-19. One of them cites 
vertigo as the most common neurological manifestation of 
COVID-19, thought to follow the neuro invasive potential 
of the virus [15]. Some researchers hypothesized that the 
virus enters neuronal tissue from the circulation and binds 
angiotensin-converting enzyme 2 receptors (ACE2), which 

are located in the capillary endothelium. Other mechanisms 
that lead to dizziness during COVID-19 infection are direct 
inflammatory action of the virus on nervous tissue, indirect 
immune response, hypoxia, and hypercoagulopathy [15].
 
Cerebrovascular disease
Li et al.,(16) who analyzed the cohort of patients described 
by Mao et al. and seven more, found 5% to have acute 
ischemic stroke. Stroke was also reported in five patients 
younger than 50years from New York(17). Based on brain 
magnetic resonance imaging (MRI) findings from 13 of 
their 58 patients, Helms et al.(18) reported two to have 
acute cerebral ischemic stroke and one to have subacute 
cerebral ischemic stroke. In a retrospective cohort-based 
study from New York, 0.9% had imaging-proven acute 
ischemic stroke and most (65%) strokes were cryptogenic, 
possibly related to an acquired hypercoagulability(19). A 
recent systematic review showed the incidence of acute 
ischemic stroke in COVID-19 to be 0.9% to 2.7% with a 
mortality rate of 38%(20). The CVD in COVID-19 may be 
due to high levels of inflammation and/or a hypercoagulable 
state. Raised serum interleukin and C-reactive protein 
concentration have been reported, and coagulation 
abnormalities are increasingly noted with raised D-dimer 
concentration pointing to a poorer prognosis(21).

Delirium: 
Delirium for patients with COVID-19 has been especially 
common. Rarely it is present at onset and typically 
associated with sepsis, but it is otherwise seen in the 
critical care setting where causes are multifactorial. In one 
series 84 % of COVID-19 patients in the ICU had delirium 
with a combination of acute attention, awareness, and 
cognition disturbances [22]. 
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Table 1. Cohort studies on neurological manifestations in COVID-19
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Outside of a true encephalitis, delirium in the ICU may 
arise from medications including sedative-hypnotics, 
anticholinergics, and corticosteroids; from the prolonged 
course of many COVID-19 sufferers’ needs for mechanical 
ventilation; and from isolation. This latter component is 
especially challenging for patients. As with any respiratory 
virus setting, both the physical barriers of personal 
protection equipment and the limited contact with the 
medical team can lead to prolonged periods of isolation 
in the ICU. And because of social distancing requirements 
and many hospitals’ need to restrict visitors, critically ill 
COVID-19 patients are almost always isolated from loved 
ones as well. The combination of these factors have been 
especially challenging for patients and it is not uncommon 
to hear stories of post-ICU trauma and anxiety that arise 
and persist well past the critical phase of illness (23).

Seizures and status epilepticus
Seizures and status epilepticus have been reported in 
patients with severe COVID-19 infection [24,25]. In one 
series of 32 patients with COVID-19 who presented to 
the hospital with seizures, 40 percent had no history of 
epilepsy or other central nervous system diagnoses [26]. 
In rare instances, seizures have been the presenting 
symptom for patients without signs of infection who 
have tested positive for COVID-19 [26,27]. A systematic 
review of case series and reports identified 47 patients 
with COVID-19 who developed status epilepticus [28].  

Conclusion

The nervous system may also be affected via indirect 
methods such as hypoxia, inflammation or an immune-
mediated damage. Future studies using brain imaging, 
EEGs, CSF analysis and histopathology would provide a 
clearer understanding of the effect of SARS-CoV-2 on the 
nervous system (29).
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Abstract

Adolescence is a transitional period of physical and 
mental development that develops between child-
hood and adulthood.  This change includes biologi-
cal, social, and psychological changes. The study 
has tried to establish the need for adolescent health 
services in Pakistan. The study was designed to de-
termine perspective of adolescents regarding need 
of Adolescents health services and to advocate stu-
dents, parents and peers about the needs of ado-
lescents. The study has theoretical and practical 
significance. A Mixed method study was conducted 
at the Department of  Public Health, Armed Forces 
Post Graduate Medical Institute, National University 
Medical Sciences Rawalpindi from March 2022 to 
May 2022 by combining quantitative and qualitative 
research method. The data collection and analy-
sis has followed the survey research type protocol 
and descriptive research methodology. Students of 
1st year and 2nd year were the study population. 
The sample size was 380 and the duration of study 
was based on 2 months. Simple Random Sampling 
technique was used in Quantitative research meth-
od, while the focus group discussion was done with 
8-10 participants. The quantitative data collection 

was done through closed ended questionnaire and 
qualitative data collection was done through open 
ended structured interview guide. The quantitative 
data was analysed statistically on SPSS and quali-
tative data was analysed through thematic content 
analysis. This study has found that regarding the 
knowledge about puberty and bodily changes, there 
were mixed opinions of the participants and ado-
lescents have no standardized prior knowledge of 
bodily changes and personal hygiene  to a satis-
factory level. It was found that their source of guid-
ance, was internet, friends and their close circles 
which is ambiguous to some extent. The study 
found that adolescents do not face severe anxiety 
or depression and other emotional complexities but 
they face frustration and hindrance because of lack 
of background knowledge.  It was also found that 
the participants were inclined to share their experi-
ences with their mothers, friends, relatives and their 
sisters. It found that the majority of the participants 
have not smoked or run away from home. The study 
also found that there is a need of adolescent health 
services in Pakistan.

Keywords:  adolescent health services,
Rawalpindi
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Introduction

Adolescence is a transitional period of physical and 
mental development that develops between childhood 
and adulthood. This change includes biological, 
social, and psychological changes [1]. Historically, the 
definition of adolescence has been based solely on 
age classification. However, a study [2] argues that the 
definition of adolescence is a fluid classification process. 
To demonstrate this fluidity, the United Nations defines 
youth as 15 to 24 years old, teen as 15 to 19 years old 
and young adult as 20 to 24 years old [3]. 

A study states: “Adolescence is not determined by age and 
health, but by the gender distribution, roles, responsibilities, 
and relationships that govern men and women” [4].

Adolescent research needs to highlight the various 
factors influencing identity development beyond physical 
development. For example, where young Italians in Italy 
feel unfamiliar and alienated from their country’s national 
ideology, young people in Central Europe (Bratislava, 
Slovakia) are more involved in political life. For the study 
of youth in these countries, it is useful to understand the 
social structure of unemployment, homelessness and 
drug addiction [5].

Mental illness and suicide are now recognized as global 
health problems for young people. About 20% of the 
world’s 1.2 billion young people suffer from mental 
illness. Adolescent suicide is one of the leading causes 
of death in developed countries. Evidence indicates that 
approximately 20% of adolescents suffer from depression 
and stress-related problems each year [6].

According to a study on the history and needs of adolescent 
health, in recent years, less attention has been paid to 
the health and needs of adolescents compared to children 
and even adults. Children and teens commit crimes for a 
variety of reasons, mostly social [7].

This study is helpful to evaluate the perceptions of 
adolescents regarding presence of adolescent health 
services in the community. This study may be helpful to 
highlight the problems faced by adolescents in discussing 
and provision of health care needs. As surveys and studies 
regarding this subject are quite limited in third world 
countries, there remains a dire need for such a study. 

The aim of this study is to promote the adolescent health, 
to determine perspective of Pakistani adolescent girls and 
boys regarding need of adolescent health services, and to 
advocate students, parents and peers about the needs of 
adolescents.

Materials and Methodology

Design: 
A Mixed method study was conducted from March 2022 to 
May 2022 by combining both quantitative and qualitative 
research method. The study was conducted in the 
following two institutes located in Rawalpindi, Pakistan: 
Global College System for Boys; Islamabad College of 
Management and Commerce (ICMC), for girls. This study 
has followed descriptive research methodology.
Inclusion criteria: 
Students of 1st and 2nd year have been included in our 
study.
Exclusion criteria:
Students other than 1st and 2nd year have been excluded 
from our study. 
Sample size calculation: 
The current study followed simple random sampling 
technique. At a 5% margin of error, 95% level of 
confidence, 50% response distribution, and population 
size of 20,000, the recommended sample size obtained 
was 377 as calculated by Raosoft sample size calculator 
(Raosoft, Inc., Seattle, WA). However, we kept the sample 
size of our study at 380. The following formulae has been 
used by the software where the sample size n and margin 
of error E are given by:

x=Z(c/100)
2r(100-r)

n=N x/((N-1)E
2 + x)

E=Sqrt [(N - n)x/n(N-1)] 

Where population size is represented by N, fraction of 
responses represented by r, and Z(c/100) representing 
the critical value for the confidence level c.
Data collection:
Simple Random Sampling technique was used in 
Quantitative research method, while focused group 
discussion was done with 8-10 participants for qualitative 
sampling. The total duration of study was 2 months. For 
collection of quantitative data, a validated questionnaire 
(having 10 questions) was used, while an interview guide 
was used for qualitative data collection. The qualitative 
data was collected through semi-structured open ended 
interview guide which was collected from two focus 
groups. One focus group was based on 8 girls and the 
other was based on 8 boys.
Statistical Analysis:
SPSS version 23.0 (IBM Corp., Armonk, NY), was used 
for evaluating quantitative and qualitative data. Numerical 
variables were described using mean and +/- standard 
deviations. Categorical variables were presented in 
frequencies and percentages. Paired-Samples T-Tests 
were performed where a higher t-score indicates that a 
large difference exists between the two sample sets and 
smaller t-score means more similarity exists between 
the two sample sets. The collected qualitative data was 
analysed through thematic analysis. The details about 
themes and sub-themes are given in the supplementary 
file. 
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Ethical Consideration:
Permission was acquired from the Department of  Public 
Health, Armed Forces Post Graduate Medical Institute, 
National University Medical Sciences Rawalpindi where 
the study was conducted. The data was collected after 
obtaining informed consent. It was ensured that the 
confidentiality of the participants was maintained.

Informed Consent:
Written consent was taken from the participants regarding 
aims and objectives of the study. It was ensured that all 
the participants understood the information given. The 
informed consent and questionnaire took 10-15 minutes 
to complete. The participants were given the choice to 
withdraw from the study at any point. Incomplete responses 
were excluded from the final analysis.

Results

The demographical details of the participants  is shown 
in Table 1 which shows that the number of girls and 
boys in our study were equal in number. Around half 
the participants were of 17-18 years of age. Our study 
consisted of identical number of participants from each 
year of study. 

The majority of the participants responded with “sometimes” 
when they were asked about their overall happiness; 
getting along with their families; having at least one adult 
they can talk to; if they were satisfied with their height 
and weight; if they missed more than 7 days of school 
the previous year; and if they use different ways to lose 
weight. A substantial number of the participants included 
did not run away from their homes and have not been 
a part of a gang. A big majority of them felt safe in their 
home, school and community. The number of participants 
who thought that their grades got worse than they used to 
be and who think otherwise were of almost equal number 
as shown in Table 2.

Table 1. Demographical details of the participants
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Table 2. Response of the participants to the questions asked 

Knowledge about Puberty and Bodily Changes:
Regarding this perspective, there were mixed opinion of the participants, few of the participants were of the view that 
they had knowledge about puberty and bodily changes and few had a contrary opinion.  
 
Participant 11 claimed:  
“I had no prior knowledge about the bodily changes and puberty until I started experiencing it.”  

P3 claimed:
“It was total on novel experience to me.  I had heard nothing about such things before and it was quite something 
unbelievable to me. To some extent these rapid bodily changes gave me a sort of anxiety”

On the other hand, few of the participants were of the view that they had a bit of Knowledge about puberty and bodily 
changes. P8 claimed:
“I had an idea about puberty and bodily changes but I believe it wasn’t sufficient enough to deal with the changes I 
started experiencing.”

Then there were very few of the participants who believe that they had sufficient knowledge about puberty and bodily 
changes. 

Knowledge of Personal Hygiene:
In regards to knowledge of Personal Hygiene, again there was mixed opinion. Most of the participants were of the view 
that they had no standardize knowledge about Personal Hygiene and fewer were of the view that they had insufficient 
knowledge and there were only one or two participants who believed that they had sufficient knowledge.
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P7 claimed:
“I had no prior knowledge of Personal Hygiene but after I reached to the age of puberty and adolescent, I got guidance 
from different sources.”

P4 claimed:
“I had a bit of prior knowledge about Personal Hygiene before I entered in the era of Adolescent”

Source of Guidance/Knowledge:
Regarding the source of guidance, participants had mixed views. The majority of the participants were of the view 
that they gain guidance and knowledge from their mothers, a few of the participants were of the view that they gained 
knowledge from their friends or sisters and cousins, aunties and a few of the participants claimed that they gain 
knowledge from the Internet and from various sites.

A participant claimed:
“My mother and aunt guided me”

P12 claimed:
“My mother was my source of guidance and she guided me even before I reached the age of puberty. She guided 
me about the adolescent age and related changes and the bodily changes and she also guided me how to conduct 
Personal Hygiene and related things.”

P8 claimed:
“No one was there to guide me so I gained all the knowledge from the Internet.”

P6 claimed:
“My whole knowledge is based on the Internet and YouTube.”

Internet and Websites:
It was found that internet has a decent role and a significant influence on the lives of adolescents. Almost all of the 
participants were of the view that they have access to the internet and they use internet on regular basis. Regarding 
different websites or favourite websites there were mixed reviews; a few of the participants claimed that they like You 
Tube, two were in the favour of Whatsapp and a few favoured Instagram and a few of them favoured Google.  

P4 claimed:
“I spend most of my time on YouTube and Google.”

P13 was of the view that:
“Whatsapp is my favourite application and I spend my time over there having fun with my friends, cousins and social 
circle.”

P7 shared thoughts:
“Instagram,obviously Instagram is a source of knowledge, source of entertainment and most favourite app of youth”

P1 was of the view that:
“Google because it helped me in studying my subjects along with that it aids me in gaining knowledge.”

Mental Health Issues
It was found that the majority of the participants had no mental related issues or psychological problems but they were 
having concerns regarding the puberty and the physical changes and the experience and the lack of knowledge and 
guidance in the society.

P14 claimed:
I cannot say that I had depression because you know depression is a strong feeling but yes I had faced problems while 
I was experiencing the physical changes and gradually the problems went away with the proper guidance I received 
from my mother and from my aunt.

P6 was of the view that:
Ah I was having stress, i still feel stress on certain issues related to my bodily changes and my physical beings but I 
guess I cannot say that I was having strong sort of depression or some other severe issues.

P8 shared thoughts that:
Lack of guidance sometime frustrates me

POPULATION AND COMMUNIT Y STUDIES
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Sharing Issues with Others
In terms of sharing the stress or other psychological issues and adolescent concerns it was found that the participants 
were inclined to share their experiences with their mothers, friends, relatives and their sisters.

P15 shared:
 I share each and everything with my mother no matter what is the problem.

P16 claimed:
I share my issues with my best friend.

P7 was of the view:
I share my problems stress and issues with my elder sister

Smoking Experience
The majority of the participants claimed that they had never smoked. 

P8 claimed that:
I have never smoked in my life. 

Opinion about Adolescent Health Services 
Almost all of the participants claimed that there is a need for adolescent health services in Pakistan.

P 10 claimed that:
I am in huge favour of such services. There is dire need of such services in Pakistan.

P1 claimed that
Right now, there is lack of any proper channel and standardized services to guide the adolescents about puberty and 
bodily changes and this lack of services is creating so many problems for adolescents.

P2 was of the view that:
I can say from my experiences that adolescence is one of the most significant phases of someone’s life and it is very 
much important to have proper guidance to deal with the bodily changes someone is going to experience and right now 
there are more such services in Pakistan. I believe in West, they have proper channels and they have proper guidelines 
but in our country there are no such services and this is creating so much psychological chaos among the adolescents 
and I believe that there be a proper channel and there should be some adolescent health related services.

Discussion

Around the globe, adolescence is considered a period 
of opportunity and danger. This provides a window of 
opportunity, as steps can be taken during this period to 
prepare for healthy adulthood and reduce the likelihood 
of complications in future years, and develop and 
practice healthy eating habits and on the other hand 
this is a dangerous time, when serious immediate health 
consequences can and do occur (such as road traffic 
injuries, sexually transmitted infections, and unintended 
pregnancies from unprotected sex); this is when difficult 
behaviours (such as smoking and drinking) begin with 
serious side effects [8].

In the USA, adolescents are considered a diverse group. 
For example, a 12-year-old boy is at a very different stage 
of personal development than an 18-year-old boy. People 
who grow up in loving and financially secure homes can 
grow and develop better. Even two boys of the same age 
who are raised in the same environment, in different ways 
and at different times can grow and develop differently. 
This has been found by some studies [9].

This study is in line with most of the available literature like 
another study [10]. This study has found that regarding 
knowledge about puberty and bodily changes, there were 
mixed opinion of the participants; few of the participants 
were of the view that they had knowledge about puberty 
and bodily changes and a few had a contrary opinion.

The study has confirmed the findings of Berwick et al. 
which claimed that adolescents have no standardized 
knowledge about Personal Hygiene to satisfactory level. 
In terms of source of knowledge [11], the study has 
supported the findings of another study [12], as his study 
was of the view that regarding the source of guidance, 
adolescents are guided by the internet, friends and their 
close circles.

The finding of our study is contrary to the findings of Alizay 
et al. whose findings revealed that a lot of adolescents 
started facing various emotional and psychological 
problems and anxiety at the very initial stage of their 
adolesence [13].  In terms of sharing the stress or other 
psychological issues and adolescent concerns it was 
found that the participants were inclined to share their 
experiences with their mothers, friends, relatives and their 
sisters and this finding of the study was supported by 
previous studies like [14].
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Our study also contradicted the findings of John et al., 
who has stated that majority of the adolescents smoke in 
Pakistan [15]. Moreover, the finding of the study confirmed 
the findings of Pallant et al. [16] that there is a need of 
adolescent health services in Pakistan.

Conclusion

Unsurprisingly, one of the main factors influencing 
adolescent health behaviours is whether health-seeking 
behaviours get them into trouble with their parents or 
guardians. 

Some of the barriers that young people face in accessing 
health services include emergency pregnancy and safe 
abortion. They cannot get medical care as healthcare 
facilities may be far from their life/studies/work or health 
care is too expensive and out of reach. Finally, health 
services may be “friendly” to some young people, such as 
wealthy families, but are not “friendly” to others, such as 
young people who live and work on the streets. In other 
words, it may be available, accessible and acceptable, but 
it is not necessarily neutral.

Practical implications

Our findings have many practical implications for 
adolescent healthcare.

Information is primarily required for marketing and 
publicity efforts, with emphasis on service objectives, 
specific activities, areas of consultation, service practices 
and privacy policies. It aims to increase awareness and 
understanding of these services and remove barriers to 
public perceptions of youth health services that address 
only or primarily sexual issues. It is important to pass this 
information on to teens and parents. 

Thoughtful and strategic decisions about promoting 
or dropping gender issues are key to marketing and 
delivery efforts. Schools can be potential starting points 
for disseminating information and building relationships 
between youth, parents, and service agencies. Efforts 
to promote youth access to health care, familiarity with 
these health care concepts, and a sense of ‘normal’ and 
comfort during visits are also important, by definition. It is 
especially important to work actively with women’s under-
representation, women’s health, masculinity and youth 
health services to identify interventions for boys and young 
people. Parental awareness, acceptance, and participation 
in adolescent health services has the potential to increase 
adolescent acceptance, thereby increasing their access to 
these services.

Therefore, youth health services must be accessible 
not only to young people, but also to those who support 
them. This requires engaging young people and their 
support networks and allowing them to influence their 
health care. Youth health services in Pakistan were 
found to increase access, convenience, and motivation 
for young people by promoting competence, caring, 

and respectful quality of staff, as well as providing 
appropriate behavioural arrangements; and attempting 
to provide a positive experience for young people.  
 

Study Limitations

First of all, for the participants’ convenience where 
possible, they were not explicitly asked if they had 
visited a secondary healthcare provider before, but 
based on general or personal experiences according to 
their preferences. Therefore, it is important to note that 
in some cases participants’ stories may be based on 
assumptions rather than life experiences. However, during 
the discussion, most participants chose to speak publicly 
about accessing these services. 

Secondly, using schools and youth organizations 
established to recruit, participants must know each other 
before joining. Predetermined groups of people may 
have internal social dynamics that facilitate or hinder the 
participation of members of different groups in discussions. 
Influential members can move the conversation forward, 
helping to create a non-representative graph of ideas in 
the group. Although qualitative research does not require 
representation or simplification like qualitative research, 
the usefulness of qualitative research is widely discussed. 
Detailed search sequences and sample descriptions 
are recommended to facilitate use of the results in other 
contexts. 

One potential limitation is movement or fear of expression 
when sharing personal experiences or speaking against 
others, which may prevent participants from expressing 
opinions and ideas. On the other hand, sharing as a group 
can create a sense of security when sharing with others, 
especially those they are familiar with. In addition, focus 
groups may be preferred for individual interviews when 
examining behaviours and practices between people, as 
was the case in the current study.

Future study recommendation
 
In practice, it is advisable to provide adequate opportunities 
for timely entry and reservation. However, more research 
is needed to reach agreement on the best solution for 
youth health services and the possibility of separating 
girls from boys. As a final note, it is important to ensure 
respectful and supportive behaviour of staff in all activities 
and interventions, as this is an important aspect of youth 
health services, according to the participants in this 
study.
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Abstract

Aims and Objectives: This study aims to assess the 
prevalence of depression in adults with type 2 dia-
betes mellitus in Middle East countries and the fac-
tors associated with it.

Method: This narrative systematic review followed 
the Preferred Reporting Items for Systematic Re-
view guidelines. Studies published from January 
2000 to December 2020 were retrieved through 
database search engines from PubMed, EMBASE, 
Medline Ovid, and Google Scholar. Joanna Briggs 
Institute checklist for prevalence studies was used 
to assess the quality of the studies. 

Results: A total of 12 studies were retrieved from 
search databases from 8 different countries in the 
Middle East including Saudi Arabia, Egypt, UAE, 
Iran, Iraq, Kuwait, Israel, and Palestine, and the data 
are summarized in narration. The prevalence of de-
pression in type 2 diabetes mellitus in the Middle 
East is found to be fairly high ranging from 17% to 
74.4%. Egypt has the highest prevalence of depres-
sion whereas UAE has the lowest. Female gender, 
uncontrolled glycemia, and diabetic complications 
are the major predictors of depression in type 2 dia-
betics. Longer duration of diabetes, low education, 
low socioeconomic status, physical inactivity, and 
insulin users are among other associated factors.

Conclusion: The prevalence of depression in adults 
with type 2 diabetes mellitus in Middle East coun-
tries is high with a wide-ranging difference. The fac-
tors associated with the development of depression 
in type 2 diabetes need to be addressed and taken 
care of. Lack of meta-analysis is the major limita-
tion of this study that could be considered for future 
reviews.

Keywords:
depression, adults, type 2 diabetes mellitus, 
Middle East
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Introduction

Background:
Diabetes is a rapidly emerging non-communicable disease 
putting a huge burden on the global health system and 
economy. In 2015, 1.31 trillion USD (95% CI 1.28-1.36) or 
1.8% (95% CI 1.8-1.9) of global gross domestic product 
(GDP) was the estimated cost of diabetes (1). According 
to the International Diabetes Federation Diabetes Atlas, 
9th edition, the estimated prevalence of global diabetes 
in 2019 was 9.3% (463 million people). This number is 
expected to rise more to 10.2% (578 million) by 2030 and 
10.9% (700 million) by 2045 (2).

Depression is a common accompaniment of many 
chronic illnesses including diabetes. A meta-analysis 
conducted in 2001 showed that the odds of depression 
in the diabetic group were twice that of the non-diabetic 
comparison group (OR = 2.0, 95% CI 1.8–2.2) (3). A more 
recent meta-analysis conducted in 2006 included studies 
from the USA, Europe, and Iraq, which also showed the 
prevalence of depression to be 17.6% higher among those 
with type 2 diabetes than those without (4). Among those 
with diabetes, depression is associated with a 50-70% 
increase in health service cost (5). There is a significant 
increase in mortality in those who are depressed and have 
diabetes (6). Depression is also found to be associated 
with poor glycemic control and its complications including 
retinopathy, nephropathy, neuropathy, and other macro-
vascular events (7).

Self-care is one of the key elements of diabetes care 
to maintain the optimal wellbeing of people with type 2 
diabetes (8). A healthy diet, physical activity, regular 
medication, and self-monitoring of blood glucose were 
found to be associated with significant improvement 
of HbA1c levels, and non-adherence of any of these 
factors may lead to diabetes-related complications (9). 
Depression imposes adverse outcomes in patients with 
diabetes leading to poor self-care, less physical activities, 
poor diet, and smoking, all of which are also the reasons 
for uncontrolled hyperglycemia and its sequel, ultimately 
affecting the quality of life. One meta-analysis has 
concluded that depression has a very high risk of mortality 
over a lifetime in people with diabetes approximating 1.5-
fold (10,11).

The relation between diabetes and depression can be 
bidirectional (12). Diabetes is regarded as a risk factor 
for the development of depression and depression is 
also considered a major contributor to the development 
of diabetes. However, there is uncertainty about what 
causes depression in people with diabetes. A population-
based study done in 2005 showed that the presence of 
other chronic co-morbidities was attributed to depression 
among people with type 2 diabetes (13). Depression is 
common by two folds in diabetes patients as compared to 
the general population (14). Diabetes and other chronic 
diseases can lead to high level of distress among people. 
However, the emotional problems of diabetic patients are 
not recognized by the health personnel most of the times 
(15). 

The Middle East and North Africa (MENA) region has 
one of the highest prevalence of diabetes in the world 
estimated at around 9.2% (equivalent to 34.5 million) of the 
adult population in 2013 and is expected to rise to 11.6% 
by 2035. This increase is attributed hugely to an uprising 
economy and urbanization with changes in lifestyle 
leading to less physical activity, increased consumption of 
carbohydrate diets, and resulting obesity (16). Out of the 
34.5 million diabetes cases, 17 million people in MENA 
region are undiagnosed and not aware of their condition. 
Several factors including access to healthcare, affordability 
of care, quality of healthcare service, etc. are considered 
to be the reasons for undiagnosed cases. As these cases 
remain undiagnosed, they are liable to more complications 
and poor outcomes thus demanding early screening. On 
the other hand, timely detection of depression in diabetes 
is essential to address the barriers to self-care which will 
eventually help in reducing the complications associated 
with it. Hence, more studies on this field in this part of 
the world are needed which could help raise awareness 
among the health professionals to be vigilant in assessing 
depression in such vulnerable groups and help the patients 
improve their quality of life.   

Methodology

1 Aim:
This study aims to assess the prevalence of depression 
in adults with type 2 diabetes mellitus in Middle East 
countries.
2 Objectives:
The objective of this systematic review is to analyze the 
prevalence of depression in adults with type 2 diabetes 
in the Middle East countries and the factors associated 
with it. The purpose of this study is to consolidate the 
findings and help improve self-care and management thus 
reducing the adverse outcomes associated with it in these 
vulnerable groups.
3 Study Design:
A systematic review was conducted following the Preferred 
Reporting Items for Systematic Review and Meta-Analysis 
(PRISMA) guidelines and the quality of findings was 
reported using the Joanna Briggs Institute (JBI) checklist 
(17,18)
4 Search Strategy:
All the studies were retrieved through databases including 
PubMed, EMBASE, Ovid Medline, and Google scholar. 
Appropriate Boolean operators (“AND” and “OR”) were 
incorporated into the search strategy. Key search terms 
used with MeSH headings were “Type 2 Diabetes 
Mellitus” OR “T2DM” OR “Type 2 Diabetes” OR “Non-
Insulin Dependent Diabetes Mellitus” OR “NIDDM” AND 
“Depression” OR “Depressive Symptoms” OR “Major 
Depression” OR “Mental Health” AND “Middle East” OR 
“Gulf Countries” AND “Prevalence” OR “Occurrence” 
OR “Frequency” OR “Incidence” OR “Demography”. The 
reference lists of the included articles were searched for 
additional eligible studies by using the reference manager 
software program Zotero. 
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5 Study Selection:
All the studies were selected and reviewed based on the 
following criteria after screening the title and abstract and 
the entire article.

Inclusion criteria:
All the observational studies (cross-sectional, case-
control, and cohort) on the prevalence of depression 
in type 2 diabetes conducted in adults above 18 years 
in Middle East countries with full texts published in the 
English language from January 2000 till December 2020 
were included.
Exclusion criteria:
Type 1 diabetes, gestational diabetes, less than 18 years 
of age, preexisting depression or other mental health 
issues, review articles, and non-peer-reviewed (grey) 
literature were excluded.

The PRISMA flowchart is shown to demonstrate the 
screening process (17) and the reasons for exclusion of 
the studies (Figure.1).

6 Data Extraction
Different variables from the included studies, like population 
characteristics (age and sex), study aim and design (cross-
sectional, case-control, and cohort), citation, country of 
studies, year of publication, population and sample size, 
sampling technique, and data analysis were formulated 
and compiled in a data extraction form (Table 1).
7 Quality assessment:
The quality of this study was assessed by the Joanna 
Briggs Institute (JBI) critical appraisal checklists for 
prevalence studies (Table 2) (19). The checklist looked into 
9 criteria focusing on sampling frame, sampled population, 
study population, and settings, sufficient coverage of 
the identified population in data analysis, valid methods 
used for identification of the condition, measurement 
of statistical analysis, and response rate. A final score 
obtained by each study on the individual domain of the 
checklist was demonstrated.
8 Data Analysis:
A systematic narrative synthesis was performed 
summarizing the study design and the findings from all 
the studies and relevant tables presented to portray the 
prevalence of depression in type 2 diabetes. Quality of 
each study is assessed by JBI critical appraisal tool and 
summarized in a tabular form. The association of the 
different socio-demographic factors with depression and 
type 2 diabetes were discussed. The meta-analysis was 
not performed due to heterogeneity in study designs and 
study tools used to measure the outcome.

Ethical Approval:
This is a systematic review of previously published articles 
without human involvement and hence, will not require 
any ethical approval. 

Results

A total of 3129 potentially relevant articles were retrieved 
from the search engines (Embase 83, Ovid Medline 25, 
PubMed Central 661, Google Scholar 2360). After excluding 
articles which were not relevant and done in non-Middle 
East countries (2936), 193 articles were selected. Fifteen 
articles were removed as were duplicate and so total 178 
articles that were conducted in Middle east countries were 
included. However, out of these, 160 were removed after 
abstract reading, 2 removed as full articles couldn’t be 
retrieved, 4 articles removed as they included both type 
1 and type 2 diabetes and 1 removed as it contained 
age less than 18 years. One article was included from 
the reference list of one of the articles. Hence, in total, 
12 articles were selected for final review. Full selection 
criteria are detailed in the PRISMA flow chart (Figure 1.).  

1 Characteristics of the studies
Four studies are from Saudi Arabia, 2 from Egypt, and one 
each from UAE, Israel, Kuwait, Iran, Iraq, and Palestine. 
Eight studies are cross-sectional without control groups 
and 4 are cross-sectional including control groups. All the 
participants were known type 2 diabetics following up with 
their diabetes clinic. Different depression measurement 
tools were used in different studies (Table 1). 

Two studies from Egypt showed the highest prevalence of 
depression in adults with type 2 diabetes mellitus (74.4% 
and 69% (20,21), whereas Saudi Arabia has a fairly high 
depression rate (62.5%, 49.6%, 37.9%, and 32.1%) 
(4,22–24). UAE has the lowest prevalence (17%) (25). 
Iraq (26), Palestine (27) and Iran (28) are the next with 
high prevalence (44.5%, 40.2%, and 37.8% respectively) 
whereas Israel (29) and Kuwait (30) have the similar figure 
(29%). Four cross-sectional studies with control showed 
that the prevalence of depression was almost double in 
the diabetic cases than their control. (24, 26, 28, 31)

Two studies from Egypt showed a statistically significant 
association between depression and poorly controlled 
diabetes, female gender, longer duration of diabetes, 
insulin users, and those with diabetic complications 
(32,33). Among 4 Saudi studies, two studies showed a 
significant association between depression and poorly 
controlled diabetes (23,34) and  the other two showed 
higher depression rates significantly associated with 
diabetic complications (31,35). However, even though 
depression is highly prevalent  in the female gender and 
longer duration of diabetes, there was no statistically 
significant association between depression and age, 
gender, and duration of diabetes.(23)

A study from Iran showed a significantly higher prevalence 
of depression in diabetic women than in non-diabetic 
women (39.7% vs 15%) and those with retinopathy than 
those with no retinopathy (55.6% vs 24%). However, the 
correlation between depression and diabetes duration, 
HbA1c level, and BMI has no statistical significance. The 
study concluded that diabetes was the only significant 
determinant of depression (P = 0.005, 95% CI = 0.118 
– 0.667) (36),
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Similarly, a study in Palestine also showed no significant 
association between depression and glycemic control 
and duration of diabetes. However, the study showed that 
female gender, low education level, joblessness, multiple 
additional illnesses, low medication adherence, and 
obesity are strongly associated with depression (37).

The study from Iraq showed both the diabetics and control 
groups scored more than 16, which is the lower threshold 
for diagnosis of depression in CES-D. The study postulated 
that almost all their population will have depression if these 
figures are applied in general (26). 

A study conducted in people over the age of 50 years of 
age in Israel found that diabetic females were more likely to 
have depression compared to their male counterparts, and 
those with financial distress and limited physical activities 
were also more likely to be depressed (29). A study from 
Kuwait showed similar findings with diabetic females 
and physically inactive people being more likely to have 
depression.(30) They also showed that depression was 
more likely to be seen among  Kuwaiti nationality, insulin 
users, people with high BMI, hypertensive, and those with 
uncontrolled HbA1c.

UAE, being one of the most developed countries in the 
Middle East has a sedentary lifestyle. However, it has 
a lower prevalence of depression in people with type 2 
diabetes (17%) as compared to other studies in this review. 
In this study, depression was significantly associated with 
female gender, UAE nationality, having low education 
level, and unemployment (38).

2 Quality assessment of the studies
The quality of these studies was assessed based on the 9 
criteria of the JBI checklists for prevalence studies (Table 
2). The lowest score was observed for the question related 
to response rate of the participants (25%). All the studies 
except Alajmani et al. (2019), and Sehatah et al. (2009)  
did not report response rates in their studies (25,31). The 
highest scores (100%) were observed for the questions on 
sample representation of the target population, detailed 
description of subject and setting, measurement criteria, 
and reliability of the condition. Fifty percent of the studies 
did not clearly explain the sampling methods and 58.33% 
did not mention the adequacy of the sample size. The use 
of appropriate statistical analysis is not clearly shown in 
one study (29) and data analysis of the identified sample 
is not explained in another study (30). However, the overall 
score obtained by these studies for each domain of the 
checklist except for response rate was more than 50%. 
While the overall quality of the studies is acceptable, there 
is considerable room for improvement in the quantity and 
quality of research on this topic. 
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REGIONAL COVID

Figure 1: PRISMA Flow chart
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Discussion

Depression is a common prevailing comorbid condition in 
diabetes mellitus (3) and is associated with poor glycemic 
control leading to microvascular and macro-vascular 
complications (7). Overall, 12 studies were included in this 
systematic review from 8 different countries in the Middle 
East including Saudi Arabia, Egypt, UAE, Iraq, Israel, 
Kuwait, Iran, and Palestine. 

The majority of the participants in these studies scored 
higher than the cut-off value in the depression assessment 
tool (Table 1). The prevalence of depression in people with 
type 2 diabetes mellitus in this review ranged from 17% to 
74.4% with the highest in Egypt and lowest in UAE. Four 
studies, 2 each from Egypt and Saudi Arabia have more 
than 50% depression prevalence. The rest of the studies 
showed that more than a quarter of their participants 
(>25%) have depression except in the UAE where even 
though more than 50% of the participants responded, the 
prevalence was down to 17% only. With a wide range of 
depression prevalence in these studies, it is evident that 
most people with type 2 diabetes in Middle East countries 
are depressed and the findings are consistent with the 
findings from countries in other regions.

A systematic review and meta-analysis in Ethiopia showed 
nearly 40% pooled estimated prevalence of depression in 
adults with diabetes mellitus regardless of the diabetes 
type (39). Similarly, one meta-analysis from India 
showed a 38% pooled prevalence of depression in type 
2 diabetics (40) and another case-control study showed 
35.8% (41). There are many factors associated with the 
development of depression in type 2 diabetes mellitus. 
Depression was more likely to be seen in female gender 
as compared to their male counterparts in most studies 
in this review. Similarly, the uncontrolled glycemia and 
diabetic complications also showed significant association 
in this review. A cross-sectional study in Trinidad and 
Tobago showed similar results of 17.9% as the one in UAE 
with higher prevalence among females and those with 
complications(42) . Similarly, a meta-analysis by S. Ali et 
al. (2006) also showed a depression prevalence of 17.6% 
in type 2 diabetics as compared to non-diabetic control 
where females had a higher prevalence than males. One 
study conducted in Germany showed 30.3% of depression 
prevalence in type 2 diabetics where females were more 
affected and those with higher HbA1c levels and diabetic 
complications had more depression prevalence  (43). A 
similar study conducted in Nepal (44) showed 40.3% of 
depression prevalence in T2DM with higher prevalence in 
females (48.2%). A study by Anderson et al. (2001) also 
showed higher depression prevalence in females(3). A 
study also found that depression is 2 times higher in type 
2 diabetes mellitus than in non-diabetic people (19.1% 
vs 10.7%) with female predominance (45). One study 
investigated the prevalence of depression in Arab women 
only with type 2 diabetes which showed significantly high 
depression prevalence at 34.1% (46). 

The reason for the higher prevalence of depression in 
type 2 diabetes in the Middle East may be because type 
2 diabetes itself is very prevalent in this region owing to 
urbanization and a sedentary lifestyle (47). The relation 
between depression and diabetes is not clear and is 
regarded to be bidirectional (48). Depression is regarded 
as a consequence of diabetes possibly due to its 
chronicity. Also, it is postulated that biochemical changes 
in depression may play a role in the development of 
diabetes as well as negative self-care behavior (49). 

Physical inactivity, low socioeconomic condition, longer 
duration of diabetes, and Insulin users are among other 
associated factors. Improving the modifiable factors in type 
2 diabetes, for instance, glucose level control, encouraging 
physical activity, diabetic education, and timely diagnosis 
of diabetes, etc. can have a positive impact on glycemia, 
eventually leading to fewer complications related to it and 
better mental health. Likewise, identification of depression 
in diabetic patients through screening programs in diabetic 
clinics, hospitals, or primary care centers can result in 
early detection of depression and its treatment triggering 
self-care and overall improvement of diabetes. 

There are several limitations in this review. Firstly, out of 17 
countries in the Middle East, studies from only 8 countries 
are included here. Many studies could not be retrieved in 
full texts, and some included both type 1 and 2 diabetes 
cases. So, studies from the rest of the countries were not 
included which could have yielded more results. Secondly, 
only those studies published in the English language are 
included. There must be many similar studies published 
in their local language which were excluded. Thirdly, only 
one independent reviewer is included in this review, and 
the decision to include or exclude the studies was taken by 
him which may be considered as a source of bias. Fourthly, 
this review included only cross-sectional and case control 
studies and so the causal nature and direct relationship 
between depression and type 2 diabetes mellitus cannot 
be interpreted. Finally, this is a narrative summary without 
meta-analysis and the pooled prevalence of depression 
was not done.

Despite the limitations, this review provides an overview 
of the varying ranges of prevalence for depression in type 
2 diabetes. It also highlights that though most studies 
conducted in the region have acceptable quality, better-
designed studies are necessary to provide stronger 
evidence related to prevalence in the study. The findings 
of this study also highlight the need for more countries in 
this part of the region to conduct not only the prevalence 
studies for depression in type 2 diabetes but also how to 
address and manage depression and other mental health 
issues in primary care and improve the quality of their life. 
It also paves way for designing intervention studies to 
increase awareness among health professionals to timely 
diagnose depression in type 2 diabetes and identify ways 
to improve mental health among type 2 diabetic patients.
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Conclusion

There is no doubt that depression is a very prevalent 
comorbid condition in adults with type 2 diabetes mellitus 
in Middle East countries. Overall, epidemiological studies 
have shown that depression is 13% to 18% common in 
the general population in the Middle East and North Africa 
region (50) with the rate double in females than males. 
It has an intense effect on one’s quality of life leading 
to many deaths including suicide. However, there may 
have been many undiagnosed and undetected people 
with depression. Timely detection and treatment for both 
diabetes and depression warrant priority. This can be 
carried out by setting protocols of routine screening of 
depression in those with type 2 diabetes mellitus in all 
chronic disease clinics, diabetic and endocrine clinics, 
and primary health centers. Appropriate depression 
tools and treatment protocols should be incorporated 
as a routine practice. Health care providers in all health 
care centers and hospitals must provide education that 
includes mental health issues to diabetic patients.  More 
research is warranted in the Middle East region in this 
sector to investigate the causal factor of depression in 
diabetes and vice versa so that it can be implemented 
into practice to identify the condition in time and improve 
quality of life.

Acknowledgement:
I would like to thank Dr.Katie Reed and Dr Rolina Dhital 
for supporting me to prepare this systematic review.

References

1. Bommer C, Heesemann E, Sagalova V, Manne-
Goehler J, Atun R, Bärnighausen T,     Vollmer S. The 
global economic burden of diabetes in adults aged 20–
79 years: a cost-of-illness study. The lancet Diabetes & 
endocrinology. 2017 Jun 1;5(6):423-30.
2.  Global and regional diabetes prevalence estimates for 
2019 and projections for 2030 and 2045: Results from 
the International Diabetes Federation Diabetes Atlas, 9 th 
edition - PubMed [Internet]. [cited 2022 Jan 15]. Available 
from: https://pubmed.ncbi.nlm.nih.gov/31518657/
3.  Anderson RJ, Freedland KE, Clouse RE, Lustman 
PJ. The prevalence of comorbid depression in adults 
with diabetes: a meta-analysis. Diabetes Care. 2001 
Jun;24(6):1069–78. 
4.  Ali S, Stone MA, Peters JL, Davies MJ, Khunti K. The 
prevalence of co-morbid depression in adults with Type 2 
diabetes: a systematic review and meta-analysis. Diabet 
Med. 2006 Nov;23(11):1165–73. 
5. Simon GE, Katon WJ, Lin EHB, Ludman E, VonKorff 
M, Ciechanowski P, et al. Diabetes complications and 
depression as predictors of health service costs. Gen 
Hosp Psychiatry. 2005 Oct;27(5):344–51. 
6. Park M, Katon WJ, Wolf FM. Depression and Risk 
of Mortality in Individuals with Diabetes: A Meta-
Analysis and Systematic Review. Gen Hosp Psychiatry. 
2013;35(3):217–25. 

7.  Lustman PJ, Anderson RJ, Freedland KE, de Groot M, 
Carney RM, Clouse RE. Depression and poor glycemic 
control: a meta-analytic review of the literature. Diabetes 
Care. 2000 Jul;23(7):934–42. 
8. Educators AA of D. AADE Guidelines for the Practice 
of Diabetes Self-Management Education and Training 
(DSME/T). Diabetes Educ. 2009 Nov 1;35(3_suppl):85S-
107S. 
9. Houle J, Beaulieu M-D, Chiasson J-L, Lespérance 
F, Côté J, Strychar I, et al. Glycaemic control and self-
management behaviours in Type 2 diabetes: results from 
a 1-year longitudinal cohort study. Diabet Med. 2015 
Sep;32(9):1247–54. 
10. Danese A, Moffitt T, Harrington H, Milne B, Polanczyk 
G, Pariante C, et al. Adverse Childhood Experiences and 
Adult Risk Factors for Age-Related Disease: Depression, 
Inflammation, and Clustering of Metabolic Risk Markers. 
Archives of pediatrics & adolescent medicine. 2009 Dec 
1;163:1135–43. 
11. Dooren FEP van, Nefs G, Schram MT, Verhey FRJ, 
Denollet J, Pouwer F. Depression and Risk of Mortality in 
People with Diabetes Mellitus: A Systematic Review and 
Meta-Analysis. PLOS ONE. 2013 Mar 5;8(3):e57058. 
12. Simmons JH, Chen V, Miller KM, McGill JB, 
Bergenstal RM, Goland RS, et al. Differences in the 
management of type 1 diabetes among adults under 
excellent control compared with those under poor control 
in the T1D Exchange Clinic Registry. Diabetes Care. 2013 
Nov;36(11):3573–7. 
13. Engum A, Mykletun A, Midthjell K, Holen A, Dahl 
A. Depression and Diabetes: A large population-based 
study of sociodemographic, lifestyle, and clinical factors 
associated with depression in type 1 and type 2 diabetes. 
Diabetes Care. 2005 Sep 1;28:1904–9. 
14. Peyrot M, Rubin R. Peyrot, M. & Rubin, R. R. Behavioral 
and psychosocial interventions in diabetes: a conceptual 
review. Diabetes Care 30, 2433-2440. Diabetes care. 
2007 Nov 1;30:2433–40. 
15. Nurses’ recognition and registration of depression, 
anxiety and diabetes-specific emotional problems in 
outpatients with diabetes mellitus - PubMed [Internet]. 
[cited 2022 Jan 15]. Available from: https://pubmed.ncbi.
nlm.nih.gov/16442465/
16. Majeed W, Aslam B, Javed I, Khaliq T, Muhammad F, 
Ali A, et al. Breast cancer: major risk factors and recent 
developments in treatment. Asian Pac J Cancer Prev. 
2014;15(8):3353–8. 
17. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, 
Petticrew M, et al. Preferred reporting items for systematic 
review and meta-analysis protocols (PRISMA-P) 2015 
statement. Systematic Reviews. 2015 Jan 1;4(1):1. 
18. critical-appraisal-tools - Critical Appraisal Tools | 
Joanna Briggs Institute [Internet]. [cited 2022 Jan 15]. 
Available from: https://jbi.global/critical-appraisal-tools
19. Munn Z, Moola S, Riitano D, Lisy K. The development 
of a critical appraisal tool for use in systematic reviews 
addressing questions of prevalence. Int J Health Policy 
Manag. 2014 Aug 13;3(3):123–8. 
20. El-Shafie TM, El-Saghier EOA, Ramadan IK. 
Depression among type 2 diabetic patients. The Egyptian 
Journal of Hospital Medicine. 2011 Jul 1;44(1):258–71. 

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 6 JUNE 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

RE VIE W



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1092 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 6 JUNE 2022

21.  Ismail MFS, Fares MM, Abd-Alrhman AG. Prevalence 
of Depression and Predictors of Glycemic Control among 
Type 2 Diabetes Mellitus Patients at Family Medicine 
Clinic, Suez Canal University Hospital Egypt. ME-JFM. 
2019 Feb;17(2):4–13. 
22.  Saadalla A, Mirghani H, Mohammed O, Alyoussef A, 
Alfarraj M, Elbadawi A. Depression and type 2 diabetes 
mellitus: A case-control study in Tabuk, Saudi Arabia. 
2015. 
23.  El Mahalli A. Prevalence and Predictors of Depression 
among Type 2 Diabetes Mellitus Outpatients in Eastern 
Province, Saudi Arabia. Int J Health Sci (Qassim). 2015 
Apr;9(2):119–26. 
24.  S A, Ma S, Jl P, Mj D, K K. The prevalence of co-morbid 
depression in adults with Type 2 diabetes: a systematic 
review and meta-analysis. Diabetic medicine: a journal of 
the British Diabetic Association [Internet]. 2006 Nov [cited 
2022 Jan 15];23(11). Available from: https://pubmed.ncbi.
nlm.nih.gov/17054590/
25.  Alajmani DSA, Alkaabi AM, Alhosani MW, Folad AA, 
Abdouli FA, Carrick FR, et al. Prevalence of Undiagnosed 
Depression in Patients With Type 2 Diabetes. Frontiers 
in Endocrinology [Internet]. 2019 [cited 2022 Jan 15];10. 
Available from: https://www.frontiersin.org/article/10.3389/
fendo.2019.00259
26.  Mansour AA, Jabir MA. THE PREVALENCE OF 
COMORBID DEPRESSION AMONG ADULTS WITH 
DIABETES IN SOUTHERN IRAQ. :3. 
27.  Sweileh WM, Abu-Hadeed HM, Al-Jabi SW, Zyoud 
SH. Prevalence of depression among people with type 
2 diabetes mellitus: a cross sectional study in Palestine. 
BMC Public Health. 2014 Dec;14(1):1–11. 
28.  Kalantari S, Jafarinezhad A, Zohrevand B. Association 
of depression with type 2 diabetes and relevant factors. 
Advanced Biomedical Research. 2014 Jan 1;3(1):244. 
29.  Bashkin O. Depression Among Older Adults with 
Diabetes in Israel: Pattern of Symptoms and Risk Factors. 
Isr Med Assoc J. 2018 Apr;20(4):222–6. 
30.  Al-Ozairi E, Al Ozairi A, Blythe C, Taghadom E, 
Ismail K. The Epidemiology of Depression and Diabetes 
Distress in Type 2 Diabetes in Kuwait. J Diabetes Res. 
2020;2020:7414050. 
31.  Shehatah A, Rabie MA, Al-Shahry A. Prevalence and 
correlates of depressive disorders in elderly with type 2 
diabetes in primary health care settings. J Affect Disord. 
2010 Jun;123(1–3):197–201. 
32. El-Shafie TM, El-Saghier EOA, Ramadan IK. 
Depression among type 2 diabetic patients. The Egyptian 
Journal of Hospital Medicine. 2011 Jul 1;44(1):258–71. 
33. Ismail MFS, Fares MM, Abd-Alrhman AG. Prevalence 
of Depression and Predictors of Glycemic Control among 
Type 2 Diabetes Mellitus Patients at Family Medicine 
Clinic, Suez Canal University Hospital Egypt. ME-JFM. 
2019 Feb;17(2):4–13. 
34.  Alzughbi T, Badedi M, Darraj H, Hummadi A, Jaddoh S, 
Solan Y, et al. Diabetes-Related Distress and Depression 
in Saudis with Type 2 Diabetes. Psychol Res Behav 
Manag. 2020;13:453–8. 
35.  Iqbal Q, Bashir S, Iqbal J, Iftikhar S, Godman B. 
Assessment of medication adherence among type 2 
diabetic patients in Quetta city, Pakistan. Postgraduate 

Medicine. 2017 Aug 18;129(6):637–43. 
36. Kalantari S, Jafarinezhad A, Zohrevandi B. Association 
of depression with type 2 diabetes and relevant factors. 
Advanced biomedical research. 2014 Nov 29;3:244. 
37. Sweileh WM, Abu-Hadeed HM, Al-Jabi SW, Zyoud 
SH. Prevalence of depression among people with type 
2 diabetes mellitus: a cross sectional study in Palestine. 
BMC Public Health. 2014 Feb 13;14(1):163. 
38. Alajmani DSA, Alkaabi AM, Alhosani MW, Folad AA, 
Abdouli FA, Carrick FR, et al. Prevalence of Undiagnosed 
Depression in Patients With Type 2 Diabetes. Frontiers in 
Endocrinology. 2019;10:259. 
39. The Prevalence of Depression among Diabetic Patients 
in Ethiopia: A Systematic Review and Meta-Analysis, 2018 
[Internet]. [cited 2022 Jan 15]. Available from: https://www.
hindawi.com/journals/drt/2018/6135460/
40. Hussain S, Habib A, Singh A, Akhtar M, Najmi AK. 
Prevalence of depression among type 2 diabetes mellitus 
patients in India: A meta-analysis. Psychiatry Research. 
2018 Dec 1;270:264–73. 
41.  Siddiqui S. Depression in type 2 diabetes mellitus—
A brief review. Diabetes & Metabolic Syndrome: Clinical 
Research & Reviews. 2014 Jan 1;8(1):62–5. 
42.  Prevalence of depression in type 2 diabetic patients 
in Trinidad and Tobago - PubMed [Internet]. [cited 2022 
Jan 15]. Available from: https://pubmed.ncbi.nlm.nih.
gov/24831901/
43.  Jacob L, Kostev K. Prevalence of depression in type 
2 diabetes patients in German primary care practices. 
Journal of Diabetes and its Complications. 2016 Apr 
1;30(3):432–7. 
44.  Niraula K, Kohrt BA, Flora MS, Thapa N, Mumu SJ, 
Pathak R, et al. Prevalence of depression and associated 
risk factors among persons with type-2 diabetes mellitus 
without a prior psychiatric history: a cross-sectional study 
in clinical settings in urban Nepal. BMC Psychiatry. 2013 
Nov 15;13(1):309. 
45.  Epidemiology of depression and diabetes: a systematic 
review - PubMed [Internet]. [cited 2022 Jan 15]. Available 
from: https://pubmed.ncbi.nlm.nih.gov/23062861/
46.  Hawamdeh S, Dator WLT, Abunab HY. Prevalence of 
Depression among Arab Women with Type 2 Diabetes: 
A Systematic Review and Meta-Analysis. Health. 
2016;08(07):650. 
47.  Majeed A, El-Sayed AA, Khoja T, Alshamsan R, Millett 
C, Rawaf S. Diabetes in the Middle-East and North Africa: 
an update. Diabetes Res Clin Pract. 2014 Feb;103(2):218–
22. 
48.  Population-Based Cohort Analyses of the Bidirectional 
Relationship Between Type 2 Diabetes and Depression 
[Internet]. [cited 2022 Jan 15]. Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC3554286/
49.  The bidirectional relationship of depression and 
diabetes: a systematic review - PubMed [Internet]. [cited 
2022 Jan 15]. Available from: https://pubmed.ncbi.nlm.nih.
gov/21963669/
50.  Razzak HA, Harbi A, Ahli S. Depression: Prevalence 
and Associated Risk Factors in the United Arab Emirates. 
Oman Med J. 2019 Jul;34(4):274–82. 

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

RE VIE W



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 93WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 6 JUNE 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

CASE REPORT

Diagnosing Boerhaave Syndrome in a 16-year-old girl in a 
primary care centre

Javed Khan (1)
Abdul Muhid (1) 
Farah Mushtaq (2) 

(1) Consultant Family Medicine, Primary Health Care Corporation, Qatar
(2) Consultant Paediatrician, Prince Charles Hospital, Merthyr, UK

Corresponding author: 
Dr Javed Khan,  
Primary Health Corporation,  
Qatar 
Email: jav10001@hotmail.com

Received: June 2022 Accepted: July 2022; Published: August1, 2022.  
Citation: Javed Khan, Abdul Muhid, Farah Mushtaq. Diagnosing Boerhaave Syndrome in a 16-year-old girl in a primary care 
centre. World Family Medicine. 2022; 20(8): 93-97  DOI: 10.5742/MEWFM.2022.9525125

Summary

Boerhaave syndrome is the spontaneous rupture 
of the oesophagus due to raised intra-oesopha-
geal pressure and is a potentially fatal condition. 
The patient often presents with retrosternal chest 
pain and upper abdominal pain associated with  
significant history of retching and vomiting. 
The condition has a mortality rate of up to 40% 
hence early diagnosis and timely intervention is  
crucial. This emergency is rarely seen in chil-
dren and young adolescents. We report a case of  
Boerhaave syndrome in a 16-year-old girl who pre-
sented to a primary care setting with vomiting, a 
bdominal pain, and subcutaneous emphysema. The  
diagnosis of oesophageal rupture was made  
clinically. Thus, immediate referral to secondary 
care was vital in providing urgent management. This  
discussion highlights that this emergency can 
present in younger age adolescents, therefore 
high index of suspicion is imperative for good 
prognosis. 

Key words: Boerhaave syndrome, oesophageal 
perforation 

Background

Boerhaave syndrome is rare in children under the age of 18 
years however it should be considered if there is a history 
of neck, chest or abdominal pain associated with preceding 
vomiting episodes. Focused clinical evaluation especially 
to look for subcutaneous emphysema, pneumothorax 
and pleural effusion is important. There should be a high 
index of clinical suspicion and awareness of this condition 
by front-line clinicians. These are the most important 
factors especially in a primary care setting where there is 
no access to immediate imaging like a chest X-ray. This 
case highlights a positive outcome after a timely referral 
to specialist services in hospital was made with a clinical 
diagnosis of oesophageal rupture in primary care. Absence 
of classic features can cause a diagnostic challenge.
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CASE REPORT

Case Report

In a general practice surgery, a telephone call was triaged 
by a general practitioner (GP). The call was from a mother 
of a 16-year-old Caucasian girl who was previously fit and 
well with no significant past medical history. The mother 
mentioned that her daughter has recently been complaining 
of constipation and had vomited several times overnight. 
The patient reported passing small amount of stool the 
day before. The mother was advised to bring her daughter 
to the surgery for a medical consultation. The patient was 
reluctant to visit the surgery and declined a face-to-face 
appointment. Therefore, telephonic advice was given 
about managing the constipation and offering anti-sickness 
medication along with safety netting. The mother rang an 
hour later as she was concerned about the appearance of 
her daughter’s chest and there was also complaint of mild 
chest and abdominal pain. An urgent review was arranged 
in the primary care. The patient appeared alert but unwell. 
Her blood pressure was 126/84 mmHg, heart rate was 133 
beats/ minute, respiratory rate was 18 breaths/ minute, 
temperature 37.7o  with oxygen saturation being 98% in 

air. Chest examination revealed a palpable subcutaneous 
emphysema over the anterior chest wall. There was no 
respiratory distress. Her abdomen was generally tender, 
and her urine dipstick showed presence of ketones. 

The provisional diagnosis made by the GP was 
oesophageal rupture due to excessive vomiting, leading 
to subcutaneous emphysema. The patient was admitted 
urgently to the local hospital for further management 
under the care of surgical team. In the hospital, the 
patient had a chest x-ray showing a pneumomediastinum 
and subcutaneous emphysema as seen in Figure 1. This 
was also seen on CT thorax confirming the rupture of 
mid oesophagus (Figure 2). The patient was managed 
conservatively with nil oral intake along with nasogastric 
tube drainage, intravenous antibiotics, fluids, parenteral 
nutrition through a central line. She was an inpatient for 
nine days. The patient made a full recovery as no leak 
from the oesophagus was seen in the water-soluble 
contrast swallow study (Figure 3), on day 8 of admission 
at which point oral intake was commenced

Figure 1: Chest X-ray showing pneumomediastinum (red arrow) and subcutaneous emphysema  
(yellow arrow).
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Figure 2: CT thorax coronal view showing pneumomediastinum as shown by the red arrow and 
subcutaneous emphysema indicated by the yellow arrow.

Figure 3: Water soluble contrast swallow where the contrast is seen flowing through the oesophagus with no 
evidence of perforation or leak on day 8 of admission. There is no bolus hold-up.
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Discussion

Spontaneous transmural oesophageal rupture, also known 
as Boerhaave’s syndrome, is a rare condition occurring 
due to sudden increased intra-oesophageal pressure. This 
is usually seen because of repeated vomiting or retching. 
The first case of Boerhaave syndrome was reported in the 
18th century, where an elderly male developed vomiting 
after a large meal, leading to oesophageal rupture (1). The 
patient died 24 hours later with septic shock. Oesophageal 
ruptures most commonly occur in the distal third as it is 
inherently weaker than the rest of the oesophagus with 
lack of supportive surrounding tissues (2). 

Vomiting is considered to be the most common cause 
for spontaneous oesophageal rupture, often linked to 
alcohol abuse, excessive food intake and bulimia (1,2,5). 
Other causes which can be implicated in increasing the 
oesophageal pressure are heavy lifting, during labour, 
straining at defecation and epileptic seizures (2, 5). 
Literature review shows men between the ages of 30-50 
years are at greater risk for oesophageal perforation (5, 
8). The rupture occurs typically in healthy oesophagus 
though there have been rare case reports of rupture seen 
in individuals with eosinophilic oesophagitis (5, 6, 7). In 
children under the age of 18 years, oesophageal rupture is 
extremely rare (6,10). Literature reviews in 2006 and 2009 
found only 27 reported paediatric cases, with 12 being 
outside the neonatal period (8, 10). 

This condition can have a wide spectrum of signs and 
symptoms; from relatively well looking individual to 
septic shock (4). The esophageal perforation can be a 
small air leak in the mediastinum to large air and fluid 
accumulation in the pleural cavity leading to life threatening 
complications. There can be non-specific chest pain that 
itself leads to a wide differential diagnosis (1). The non-
specific vague symptoms or atypical presentation without 
the classic symptoms and signs causes a diagnostic delay, 
which can occur in up to one third of cases (3, 5, 9). The 
clinical symptoms may vary depending on the site of the 
rupture of oesophagus, degree of leakage and duration 
of perforation. The most common symptom is pain in the 
neck, chest or upper abdomen. The pain may radiate to 
the back and can be aggravated by swallowing (5, 9). 
Commonly the rupture occurs in the left wall of distal third of 
oesophagus, though in children it is seen mostly on the right 
(10). This can lead to abdominal pain, mediastinitis, pleural 
effusion, emphysema, or necrosis due to spillage of gastric 
contents (5).  As mid oesophagus lies next to right pleura, 
therefore mid-oesophageal or upper thoracic perforations 
tend to cause pleural effusion or hydropneumothorax on 
the right. Cervical oesophageal ruptures are usually benign 
as they often are more localized and their progression to 
the mediastinum through the retro-oesophageal space 
is slow, however it can cause neck or upper chest pain. 
The oesophageal perforation is the most lethal perforation 
of the gastrointestinal tract with mortality of 40-50% (1, 
9). The life threatening complications like sepsis, shock, 
respiratory failure, cardiac and renal complications can 
occur (4,9). 

Our reported case is unusual as a young 16-year-old girl 
with no known risk factors presented with spontaneous 
oesophageal rupture. The condition is rare in this age 
group. The patient presented with the classic features of 
the Mackler triad; vomiting, chest pain and subcutaneous 
emphysema. This triad is only present in 14 % cases 
of Boerhaave syndrome (1). These classical features 
can sometimes be accompanied with a crackling sound 
occurring with each heartbeat on auscultation, known as 
Hamman’s sign, best heard in the left lateral decubitus 
position and is a manifestation of the pressure of the 
myocardium against the air infiltration in the mediastinal 
emphysema (3,5).

Initial management involves fluid resuscitation, broad 
spectrum antibiotics and gastric rest. The treatment 
options are conservative, endoscopic or surgical repair. 
Our patient underwent conservative management due to 
small contained rupture. With conservative management, 
the time to oral intake was 8 days similar to that reported 
in literature (4).

A retrospective study of 34 patients with oesophageal 
perforation, showed a diagnostic delay of more than 24 
hours in 20 cases (4). Such a delay can lead to more tissue 
damage along with risk of sepsis and poorer outcome. The 
intensive care time was 1.5 days in early diagnosed and 
treated group compared to 6.5 days in those with delayed 
diagnosis (4). A delay of 24 hours or more in diagnosis 
doubles the mortality (9,10).

To our knowledge, this is first case of a teenage girl 
presenting to primary care where a prompt diagnosis of 
spontaneous oesophageal rupture was made clinically and 
emergency referral was made to the specialist services.
This potentially fatal condition can present in children with 
no associated risk factors as seen in this case. A positive 
outcome solely depends on rapid recognition and prompt 
treatment. 

Learning Points

1. Boerhaave syndrome is rare but can present in 
children.

2. It should be considered if there is neck, chest or 
abdominal pain preceded by vomiting and retching, 
leading to focused clinical examination.

3. Delay in the diagnosis can be fatal. Early diagnosis 
of oesophageal perforations, within 12 to 24 hours, 
have the best outcomes.
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Abstract
Background: The novel coronavirus disease COV-
ID-19 first appeared in Wuhan, Hubei. It is crucial 
to identify patients who are susceptible to severe 
forms of the disease. Imaging has an important 
role in the confirmation and treatment of COVID-19 
pneumonia. 

Aim: To assess the predictors of the COVID-19 dis-
ease course and pulmonary insult.

Methods: Our retrospective investigation included 
115 patients with COVID-19, with a median age of 
49.1-66.3 years old, at King Hussein Medical Cent-
er, Amman, Jordan. Patients were assigned into one 
of two groups based on the disease course: group 
I (n=63) included patients with moderate disease 
and group II (n=52) included patients with severe 
disease. Computed tomography (CT) scores of pul-
monary insult were determined. Baseline CT find-
ings showed ground-glass opacity, consolidation, 
crazy-paving pattern and reticular shadow. Each 
lung region was scored using the five-grade scale 
to calculate the CT score. Independent factors of 
moderate COVID-19 were evaluated using binary 
logistic regression. Multivariate logistic regression 
was used to predict the CT score in COVID-19. 

Results: The independent factors for the COVID-19 
disease course were baseline CT score (P < 0.05) 
and C-reactive protein (CRP) (P< 0.05). The fac-
tors for pulmonary insult were age, neutrophil, lym-
phocyte and CRP levels and CT score (P < 0.05). 
The cut-off value for CRP was 19.0 and the cut-off 
value for CT score was 9.0.    
        
Conclusion: Age, baseline CT score, CRP, neu-
trophil and lymphocyte percentages may predict the 
CT score of pulmonary insult. A CRP value of more 
than 19 and baseline CT score of more than 9 were 
independent factors of severe COVID-19 disease.                                                                                            
                                                                                 
Keywords: COVID-19, moderate, severe, pulmo-
nary insult, computed tomography score, neutrophil, 
lymphocyte, CRP, age. 
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Introduction

The novel coronavirus COVID-19 is an infectious disease 
that can lead to pneumonia. It is of unknown cause and 
appeared primarily in Wuhan, Hubei, China in 2019, 
endangering public health systems with its fast spread (1). 
It is crucial to identify patients who are susceptible to severe 
forms of the disease. A specific epidemiologic history with 
fever and dry cough are highly indicative of infection with 
SARS-CoV-2 (the virus that causes COVID-19). Influenza 
A and B viruses lead to similar symptoms to COVID-19, 
and it is difficult to distinguish between them (2). For most 
of cases of suspected COVID-19, laboratory confirmation 
is time-consuming with false negative results.

Imaging has an important role in the confirmation 
and treatment of COVID-19 pneumonia. Computed 
tomography (CT) is the first-step imaging method used in 
highly suspected cases and for following up modifications 
during therapy. CT is a powerful tool for clinical confirmation 
of suspected COVID-19. It confirms negative reverse 
transcription–polymerase chains in suspected COVID-19. 
COVID-19 pneumonia is the most frequent clinical feature 
of the disease (3). The features of CT may give data about 
the intensity of the disease.

Our investigation aimed to predict pulmonary insult and 
the clinical course of COVID-19 based on the baseline 
information of patients, to determine a future therapy 
protocol.

Methods

Our retrospective investigation included 115 patients with 
COVID-19, with a median age of 49.1-66.3 years old, at 
King Hussein Medical Center, Amman, Jordan, during the 
period April 2020-April 2021. Patients were assigned into 
one of two groups based on the disease course: group 
I (n=63) included patients with moderate disease and 
group II (n=52) included patients with severe disease. 
Ethical approval was granted by the ethics and research 
board review committee of the Jordanian Royal Medical 
Services. CT scores of pulmonary insult were determined. 
Independent factors affecting the course of moderate 
disease were evaluated using binary logistic regression. 
Multivariate logistic regression was used to assess 
the independent factors and to predict the CT score of 
pulmonary insult in COVID-19.

COVID-19 was graded into four grades (1): mild (no signs 
of pneumonia); moderate (fever and respiratory signs with 
pneumonia); severe (respiratory distress, such as high 
respiratory rate, reduced oxygen saturation or arterial 
partial pressure of oxygen/fraction of inspired oxygen<300 
mmHg); critical (respiratory failure and shock).

The CT findings showed the presence of ground-glass 
opacity, consolidation, crazy-paving pattern and reticular 
shadow. The scores of chest CT were recorded as in (3); 
each region was scored on a five-point scale as follows: 
0: normal lung; 1: lesion less than 25%; 2: lesion 25% 

- 50%; 3: lesion 50% - 75%; 4: lesion more than 75%. CT 
scores were the baseline score and the score of maximal 
pulmonary insult. Neutrophil, lymphocyte and C-Reactive 
Protein (CRP) levels were recorded.

Statistics 
Data were analysed using chi-square tests for comparisons 
between groups. The CT score of maximal pulmonary 
insult was the dependent variable and the baseline data 
was the independent variable. Multivariate regression was 
used; a P-value less than 0.05 was considered statistically 
significant.

Results

The patients in the moderate group had a median age of 
49.1 years. In total, 52 subjects (45.2%), 33 men and 19 
women with a median age of 66.3 years, were in group 
II. Sixty-three patients (54.8%) had no worsening (28 
men and 35 women). Around a quarter of the patients’ 
condition (31; 26.96%) developed into the severe form of 
the disease and 21 (18.3%) into the critical condition. 

Age, sex, lymphocyte, neutrophil and CRP levels, 
consolidation, crazy-paving aspect, reticular shadow and 
baseline CT score were statistically significant (P < 0.05; 
Table 1). Multivariate logistic regression was performed 
with moderate and severe groups as the dependent 
factors. Independent factors influencing clinical picture 
were CRP (P < 0.05) and baseline CT (P < 0.05) (Table 
2).

The disease duration lasted from 12 to 35 days, and subjects 
were assigned to three CT investigations. Age, CRP, CT 
score, neutrophil and lymphocyte levels were statistically 
significantly related to the CT score of maximal pulmonary 
insult (P< 0.05), with B coefficients of 0.060, 0.108 and 
0.387, respectively, of the first three factors. Lymphocyte 
and neutrophil levels were negatively associated with B 
coefficients of -0.104 and -0.103, respectively (Table III). 
The cut-off value for CRP was 19.0 and the cut-off for 
baseline CT score was 9.0 (Table 3).
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Table 1: Characteristics of all COVID-19 patients

Table 2: Moderate COVID-19 patients

Table 3: Severe COVID-19 patients

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

Discussion

The disease course of COVID-19 goes through the early, 
progressive, peak and absorption stages, based on the chest 
CT (3). Localized ground-glass opacities are seen in the early 
stage and new ground-glass lesions are seen progressively. 
Dispersed consolidations with white lung are seen in the 
peak stage and fibrosis is seen in the absorption stage. For 
the severe and critical forms of the disease, the tissue insult 
in pulmonary CT can be seen more at primary confirmation 
with interstitial lesions more common than in the disease’s 
moderate form (4). Most patients have pathognomonic 
imaging features necessary for therapy (5). In the severe and 
critical forms, reduced lymphocytes are seen (6); in mild and 
moderate cases, CBC  and chemistry are normal.

Predictors of maximal pulmonary insult were investigated. 
Age, baseline CT score, CRP, neutrophil and lymphocyte 
levels were all important. Age was positively associated 

with maximal pulmonary insult; older age is correlated with 
mortality. CRP was positively associated with maximal 
pulmonary insult and CT score was positively associated with 
CRP (7). The baseline CRP level might predict the CT score 
of maximal pulmonary insult. The baseline CT score was 
positively associated with the CT score of maximal pulmonary 
insult. An increased baseline CT score is correlated with a 
rapid progression of pneumonia and pulmonary insult lung 
injury. Baseline neutrophil and lymphocyte levels were 
negatively associated with the maximal pulmonary insult 
(8). Lymphocyte and neutrophil levels were associated with 
Murray score values. A CRP level of 19.0 and a baseline CT 
score of 9 predicted patients developing the severe form of 
the disease. The CT scores of COVID-19 pneumonia in the 
severe group were higher than the scores in the moderate 
group (9). The volume percentage of pneumonia showed 
increased sensitivity and specificity among those in the 
severe or critical groups (10). High CRP was a predictor of 
COVID-19 severity (11).
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Conclusion

The maximal pulmonary insult in patients with COVID-19 
was associated with baseline CT score, CRP, age and 
neutrophil levels. A CRP value of 19 and a baseline CT 
score of 9 were factors for the severe and critical forms of 
the disease. Maximal pulmonary insult and scoring might 
be predicted by CT and laboratory analysis.
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Abstract
Background: Acinetobacter baumannii has emerged 
as an extremely disturbing pathogen for several in-
stitutions worldwide. It is common in hospital en-
vironments, and outbreaks of Acinetobacter infec-
tions classically arise in intensive care units (ICUs). 
This investigation aimed to describe the extensively 
drug-resistant Acinetobacter baumannii (XDRAB) 
outbreak, which occurred in the intensive care unit 
(ICU) of Al-Qatif central hospital, Saudi Arabia. 

Methodology: This is a cross-sectional study for 
all positive (XDRAB) reported cases in the ICU of 
Al-Qatif Central Hospital, Eastern region during Au-
gust and September 2019. Investigation of cases 
was based on the patient’s files, charts, lab records, 
interviewing the infection prevention and control 
team of the hospital, and the directorate. Microbio-
logical and environmental samples were collected 
and tested for XDRAB.

Results: A total of nine patients tested positive. 
Eight of the cases were male, and only three of 
them were Non-Saudi. The age ranged from 21 to 
82 years, the mean age was 48.6 ± 21.14 years, 
and the mean length of ICU stay was eight ± 5.75 
days. The environmental samples and the swabs 
from the health care workers (HCW) hand results 
were negative for XDRAB. Eight of the nine affected 
patients were on a mechanical ventilator (OR 9.2, 
95% CI:1.09-77.9, P = 0.029), and according to the 
control chart, there was a previous outbreak attack 
in early 2019.

Conclusion: The ICU of Al-Qatif hospital experi-
enced an XDRAB outbreak in August, and it con-
tinued till September 2019. There was a previous 
outbreak with the same organism early in the same 
year, which required a strong adherence to the con-
trol and prevention measures and further analytical 
studies to find out the reasons behind the recurrent 
XDRAB outbreak.

Key Words: Acinetobacter baumannii, 
outbreak investigation, drug-resistance, 
Saudi Arabia.
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Introduction

Acinetobacter baumannii organism is a gram-negative 
coccobacillus bacteria. It has become known now as a 
main cause of hospital- and community-acquired illnesses, 
and was, in the past, considered as a low type pathogen 
(1). A. baumannii can survive under a   wide range of 
environmental conditions and persist for prolonged periods 
on surfaces, walls, and medical devices, which makes it a 
frequent cause of outbreaks and endemics, especially in 
health care settings (2). A. baumannii is widely distributed 
in various environments, including soil, water, vegetables, 
wastewater, and skin (animal and human). Besides, it has 
been isolated from different parts of the healthy human 
body, including the nose, throat, ear, trachea, conjunctiva, 
axillae, hands, groin, and toe webs. In the health facilities 
environment, A. baumannii inhabits beds, curtains, roofs, 
walls, medical machines, and equipment, tap water sinks, 
phones, doorknobs, hand disinfectants, as well as on the 
medical staff’s belongings (3).

A. baumannii has the capability to infect not just admitted 
patients but also the general community. In hospital settings, 
26% up to 43% of the mortality rate in the intensive care 
units (ICUs) is caused by A. baumannii. A. baumannii is 
the main-agent of ventilator-associated pneumonia and is 
responsible for almost 15% of the whole hospital-acquired 
infections and high morbidity and mortality rates, especially 
in the ICU. It accounts for nearly 50% of the overall use 
of antibiotics in the ICUs (4). A. baumannii has also been 
associated with community-acquired pneumonia, which is 
associated with mortality rates between 40% to 60% and 
often related to underlying host factors such as smoking, 
alcohol use, diabetes mellitus, and chronic obstructive 
pulmonary disease (COPD) (5). 

ICU-acquired bloodstream infection caused by 
Acinetobacter was more than in other wards or departments 
(1.6% vs. 0.9%, respectively, in those locations), as a result 
of invasive techniques, either intravascular or respiratory 
(catheters, tubes, or cannulas). Furthermore, the mortality 
rate from Acinetobacter bloodstream infection was 34.0% up 
to 43.4% in the ICU compared to 16.3% outside the ICU (6). 

Acinetobacter is accountable for 4% of all meningitis; 
the majority of cases occurred in post-neurosurgical 
procedures. Clinical symptoms are similar to bacterial 
meningitis caused by other organisms, (e.g., Streptococcus 
pneumonia, Neisseria meningitides, or Haemophilus 
influenza),  and include fever, decreased level of 
consciousness, headache, and convulsion. The mortality 
rate is not easy to estimate, but it may be as high as 70% 
(6). Acinetobacter is a known pathogen of burns units, 
and it is incredibly challenging for clinicians to treat due to 
multi-resistant strains, and it might require a debridement 
procedure. Wound healing delay leads to failure of the skin 
graft, and colonization of the wound site can progress to 
infection of the underlying tissue and subsequent systemic 
spread of the organism (5). Soft-tissue infections caused 
by A. baumannii have emerged as a significant problem in 
military personnel; its prevalence is more noticeable (32%). 

A. baumannii is not a frequent organism of urinary tract 
infections (UTIs); however, it can cause infection in old 
aged patients, especially those with a prolonged indwelling 
catheter in the ICU; it contributes 1.6% of the overall UTIs. 
Furthermore, it may cause endocarditis, and ophthalmitis 
following surgery, or  using contact lenses (7).
	
Risk factors for developing hospital-acquired A. baumannii 
infection include extended hospital stays, old age, chronic 
diseases, immunity suppression diseases, massive trauma 
or burns, previous antibiotic usage, invasive procedure, 
mechanical ventilator, and urinary catheter. On the 
other hand, community-acquired Acinetobacter infection 
occurred in individuals with underlying health problems, 
such as diabetes mellitus, COPD, heavy smokers, or 
alcohol abusers. Despite that, it is not clear as to whether 
the host or the bacteria factors are responsible for the 
difference in disease presentation between the hospital or 
community-acquired infection (8).

The World Health Organization (WHO) has lately 
recognized antimicrobial resistance as one of the three 
most significant problems facing human health (9). In the 
USA, a report from the Centers for Disease Control and 
Prevention (Antimicrobial Resistance Threats in the United 
States), highlighted multidrug-resistant Acinetobacter 
as a serious risk that leads to almost 7,000 infections 
and around 500 deaths every year  in the US (10). The 
presence of multidrug-resistant A. baumannii in Saudi 
Arabia has become a critical healthcare and economic 
problem and also a big challenge in several tertiary 
referral health hospitals. The findings of many studies 
conducted in different regions in Saudi Arabia confirmed 
that A. baumannii was becoming increasingly resistant to 
different categories of antimicrobial drugs (11).

The aim of this investigation is to describe the outbreak of 
XDR A. baumannii in the ICU of Al-Qatif central hospital 
during August and September 2019, and to assess the 
control measures implemented to control the spread of 
this organism.

Methodology

Setting:
Al-Qatif Central Hospital in Al-Qatif governorate, on 
Dhahran-Jubail Highway, Eastern region. The 15-bed 
ICU is on the first floor of the hospital, arranged as single 
patient bed per room; five of them are negative pressure 
rooms used for airborne infected cases (Figure 1).

Study design:
This is a cross-sectional study including all inpatients of 
the Al-Qatif Central Hospital ICU, Eastern region during 
August and September 2019.
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Figure 1: Map of the ICU of Al-Qatif Central Hospital
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Data collection and field investigation:
A team from the Field Epidemiology Training Program 
(FETP) was constituted, composed of one resident and 
one supervisor (FETP staff). On September 30th, 2019, 
the team went to the Al-Qatif central hospital to investigate 
this outbreak. After arrival at the hospital, a meeting was 
conducted with coordinators from the directorate to obtain 
an overview of the current situation. Then we went to the 
infection control and prevention department of the hospital; 
we met the head of the department and the staff to get 
more details about the outbreak, including the number of 
cases, onset, and progression of the outbreak, control, and 
preventive measures. Then we visited the ICU (the place 
of the outbreak) as well as the laboratory department.

Confirmed cases were defined as an adult patient admitted 
to the ICU of Al-Qatif Hospital between August and 
September 2019 with a healthcare-associated infection 
caused by an XDRAB isolate identified as non-susceptible 
to all major classes of antimicrobial but 1 or 2 drugs 
(Colistin or Tigecycline).

For each case, demographic data, ICU admission date 
and causes, comorbidities and diseases, length of stay in 
ICU, surgery or intervention (including devices like central 
lines, ventilators, and urinary catheter) history, presence 
of colonization or infection, and the outcome were 
documented. Investigation of cases was based on the 
patient’s files, charts, data from the departments, records, 
and results from the laboratory.

Microbiological investigation: 
Samples and swaps (sputum, blood, urine and skin) 
were ordered for all ICU patients and health care 
workers to determine infection or colonization. Further, 
they were tested for the antimicrobial susceptibility by 
using the Phoenix and Vitek 2 automated systems. The 
antibiotics tested were Amikacin, Gentamicin, Imipenem, 
Meropenem, Cephalexin, Cefuroxime, Cefoxitin, 
Ceftazidime, Cefepime, Aztreonam, Ampicillin, Amoxicillin 
and Clavulanate Potassium, Piperacillin-tazobactam, 
Sulfaprim, Nitrofurantoin, Ciprofloxacin, Levofloxacin, 
Tobramycin, Ceftriaxone, Ticarcillin, Colistin, Ticarcillin-
clavulanic acid, Tigecycline, Minocycline, and Ertapenem. 

Environmental investigation:
This was carried out through taking swabs from the 
respiratory equipment, physiotherapy machine, medication 
trolley, glucometers, intubation boxes, room tables, ABG 
machine, storeroom boxes, ECG machine, U/S machine, 
and doorknobs. Environmental samples were also collected 
from the reception, including its surfaces, keyboards and 
telephones. 

Infection control measures:
The following were investigated: Notification system of 
panic values; Documented Training of the ICU personnel; 
Monitoring IPC records; Hand hygiene compliance 
records; Committee meetings minutes; and Infection 
control bundles compliance.

Data analysis
Analysis of data was done by the Statistical Package 
for Social Sciences (SPSS version 23.0) in addition to 
Microsoft Excel 360.

Results

Outbreak description and patient characteristics:
During August and September 2019, the ICU of Al-Qatif 
central hospital admitted 78 patients. 61 (78.2%) of them 
were on medical devices, including a central venous 
catheter (CVC), endotracheal tube (ETT), mechanical 
ventilator (MV), and urethral catheter (UC). More 
specifically, 40 (51.2%) ICU patients were connected to a 
mechanical ventilator.

A total of nine patients among the ICU patients were 
positive with XDRAB (11.5%). The patients were defined 
as XDRAB based on microbiological features. Seven of 
them were Saudi (77.7%), and three were Non-Saudi, 
(Indian, Sudanese, and Pakistani) (33.3%). Eight out of 
nine were male, and only one patient was a female (8/9, 
88.8%). Age of the affected patients ranged from 21 to 82 
years old, where the mean age was 48.6 ± 21.14 years. 
The mean length of ICU stay was eight ± 5.75 days (Figure 
2, and Table 1). 

The control chart for the XDRAB from Jan-2019 to Oct-
2019 shows that the number of cases in August and 
September exceeded the expected level; therefore, 
this was considered an outbreak. Also, the control chart 
detected a previously unreported outbreak of the same 
organism early in the same year (Figure 3). Eight of the 
nine affected patients were on a mechanical ventilator 
before they got infected with XDRAB (OR=9.25; 95%CI: 
1.09 - 77.9; P= 0.029 - Fisher’s Exact Test).

The index case was a 21-year-old, Saudi male, admitted to 
the ICU on August 2, 2019, as a case of SLE with a flare-
up, Pulmonary edema, Metabolic acidosis, Ascites, and 
acute kidney injury. He was on a mechanical ventilator, 
Tracheostomy, connected to the central venous line, and a 
Foley catheter before being A. baumannii positive. XDRAB 
was isolated from a tracheal aspirate sample obtained on 
August 10, 2019, 8 days after hospitalization. On August 
24, he developed a fever, and another sample was taken 
from the urine, and it was positive for XDRAB. The infection 
was treated with antibiotics (i.e., Tazocin, Amoxicillin, 
Meropenem, or Colistin). The patient improved, but he 
remained in the ICU.

The second case was a 40-year-old Indian male, known 
case of Diabetes mellitus (DM) admitted to the ICU on 
August 14, 2019, as a case of community-acquired 
pneumonia, Sepsis. He was on a mechanical ventilator, 
connected to the central venous line and Foley catheter. 
On August 19, XDRAB was isolated from a tracheal 
aspirate sample, nine days after XDRAB isolation in the 
index case. The infection was treated with Vancomycin, 
Tazocin, and Colistin. The patient improved and was 
transferred to the medical ward.

ORIGINAL CLINICAL RESEARCH
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The third case was a 31-year-old Sudanese male, 
admitted through ER on August 16 with polytrauma as 
a result of a road traffic accident. XDRAB was isolated 
from the sputum (Tracheal Aspirate) on August 25. He 
underwent various surgical procedures, and he was on 
a mechanical ventilator. He developed a fever, and a 
blood sample was taken on August 28; the result was 
positive for XDRAB. The patient was treated with Tazocin, 
Meropenem, Vancomycin, Fluconazole for the infection, 
but unfortunately, he died because of his poor condition.

The fourth case was a 60-year-old, Saudi male, known 
case of DM, hypertension, transferred from the CCU to 
the ICU on August 21, as a case of Viral encephalitis, 
seizure. A positive XDRAB culture from the sputum was 
detected on August 25. This patient was on a mechanical 
ventilator, connected to a central venous line and Foley 
catheter. The infection was treated with Vancomycin, 
colistin, and the patient was transferred to King Fahad 
Specialist Hospital.

After that, the infection spread throughout the ICU, 
involving three more patients (patients 5-7) who were 
hospitalized in the ICU in the same period. All of them had 
serious medical conditions, such as Ogilvie syndrome, 
ischemic heart disease and stroke. Except for the sixth 
case, who was still in the ICU, the Fifth and seventh cases 
improved after appropriate therapy, and one of them was 
discharged from the ICU.

Twelve days after the XDRAB detection from the seventh 
case, A. baumannii infection appeared again in the ICU. 
The eighth case, who suffered from perforated sigmoid, 
perforated gastric ulcer, perforated viscus, was admitted 
to the ICU on September 7, 2019. This case underwent 
gastric surgery and remained in the ICU. The ninth case 
was a 52-year-old, Saudi male, a known case of diabetes, 
hypertension. He was admitted because of lower limb 
ischemia. A blood sample and rectal swap were taken, 
and; they were positive for XDRAB. Several surgical 
procedures were done, but he arrested in the recovery 
room after the operation and died there.

Microbiological investigation  
All isolates obtained from the nine patients during this 
outbreak were determined as A. baumannii. Antibiotic-
resistant profiles showed that they were extensively 
drug-resistant strains. All of them were susceptible to 
Colistin and Tigecycline. Furthermore, the lab results for 
the ICU patients during August and September revealed 
the following organisms: Klebsiella pneumoniae (16.6%), 
Escherichia coli (7.7%), Pseudomonas aeruginosa (5.1%), 
and Staphylococcus aureus (5.1%).

Environmental investigation:
A total of 29 samples were collected from the ICU 
environment, and all of them were negative for XDRAB. 
Also, the swaps from the health workers hand and the 
housekeeper were negative for XDRAB. 

Infection control measures:
After the confirmation of the outbreak, a series of plans 
were applied to control the infection as follows: 

(1) Notifying the hospital infection prevention and control 
committee. 
(2) Giving optimized antimicrobial therapy. 
(3) Perform Proper and adequate cleaning of the 
equipment and environmental surface. 
(4) Perform terminal cleaning and fumigation to the room 
after the patient’s discharge. 
(5) Hand hygiene campaign done, strictly executing hand 
hygiene protocols by all medical staff. (6) Maintain contact 
precaution for all positive patients. 
(7) Changing the open suction system to the closed 
system for every patient.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 6 JUNE 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CLINICAL RESEARCH



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 107

Table 1: Clinical characteristics of patients with an extensively drug-resistant Acinetobacter baumannii infection, 
ICU of Al-Qatif central hospital during August and September 2019.
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Discussion

Acinetobacter baumannii has emerged as a leading 
hospital-acquired infection pathogen, particularly in 
critically ill patients presenting multiple risk factors for 
colonization or infection (12). The reported incidence 
of institutional outbreaks has significantly increased 
throughout the past years, mainly in ICUs (13). The 
management of A. baumannii outbreaks can be difficult 
because of its ability to acquire multi-drug resistance and 
to spread epidemically between patients (14); also, the 
effective eradication from the environment might need 
numerous interventions and organizational actions (15). 

Nine patients were positive for XDRAB in the ICU of Al-
Qatif hospital between August 10 until September 30, 
2019. Eight of them were male, and the age ranged 
from 21 to 82 years. Most of the involved patients in this 
outbreak were on a mechanical ventilator, which is a 
major predisposing risk factor for A. baumannii. In a study 
conducted by El-Saed in Saudi Arabia, A. baumannii is 
the most responsible bacteria for ventilator-associated 
pneumonia in the ICU (26.5%). Also, as ICU patients with 
so many morbidities, they were exposed to more prolonged 
ventilation times, which increases the opportunity for the A. 
baumannii outbreaks (16). Before this outbreak, the open 
suctioning system was applied, and the environmental 
contamination may be facilitated by the droplets spread 
through the opening of the respiratory circuit of ventilators 
(17). After that, it has been changed to a closed system 
and used for every patient in the ICU. 

Prior antibiotic treatment within the last 90 days before 
admission is a significant risk factor for A. baumannii 
outbreaks, with almost seven times more risk in drug 
resistance to A. baumannii compared to non-drug 
resistance isolates (18). Other risk factors, including 
underlying comorbidities such as diabetes mellitus, 
renal insufficiency, COPD, malignancy, and surgical 
interventions, were also found to be a risk for developing 
an A. baumannii infection (19). 

A. baumannii outbreaks could be a result of contaminated 
hands of the health care workers (HCW) after contact with 
positive cases or environmental sites (19). To prevent 
this situation, extensive educational sessions regarding 
infection control measures, hand hygiene, and personal 
protective equipment (PPE) required for outbreak control 
should be going on, especially for the new staff members 
who have just been hired and assigned to the ICU. In this 
outbreak, swaps of the physicians’ and nurses’ hands 
who were involved in patient care were not colonized with 
XDRAB. The visitors, the trainer residents, and interns 
from other departments of the hospital who had contact 
with the patients were not also screened for A. baumannii. 
So, a weak commitment to hand hygiene guidelines may 
enhance the spread of the outbreak (20).

Environmental contaminated sources include gloves of 
the staff, respiratory equipment, contact objects of infected 
patients, as well as other items like trolleys, doorknobs, 
telephones, table surfaces, and floor, are verified as vital 
risk factors for A. baumannii outbreaks (22). Hospital 
conditions, include the humidity in the ICU. It was at a high 
level and almost reached 70 %. This hot and moist climate 
forced the nurses to place portable fans inside patient’s 
rooms. A. baumannii can survive in such conditions for 
an average of 20 days (21). Enhanced environmental 
cleaning and decontamination with hypochlorite solutions 
must be done to eliminate the organism from the ICU 
environment (23,21). 

This investigation has some limitations. There were no 
records for other HCWs outside the ICU who contacted 
the affected patients and no swabs were taken from them. 
Also, this investigation was carried out in a descriptive 
manner; further analytical studies are recommended to 
discover the reasons and risks for XDRAB acquisition.

Conclusions

The ICU of Al-Qatif Central Hospital experienced an 
XDRAB outbreak in August and it continued till September 
2019, with a total of nine cases. Eight of them were on 
medical devices, especially the mechanical ventilator, 
and most of the isolates were from the tracheal aspirates. 
Therefore, the open suction system has been changed 
to the closed system to prevent the droplets spreading 
through the opening of the respiratory circuit of ventilators. 
There was a previous outbreak with the same organism 
early in the same year, which required a strong adherence 
to the control and prevention measures and further 
analytical studies to find out the reasons behind the 
recurrent XDRAB outbreak. All cases were treated with 
the proper antibiotics, and two died because of their 
preexisting conditions. 
 
Recommendations 
Based on findings of the present study, continued 
educational sessions about hand hygiene and PPE, with 
competency test are recommended, especially for the 
new staff from the private hospital. Furthermore, close 
observation regarding their practice, and screening 
of any new patient entering the ICU for A. baumanii is 
required,  moreover, to intensify the terminal cleaning 
using hydrogen peroxide in all units that have patients 
with positive XDRAB. Daily review of medical supply stock 
in the ICU should be undertaken to avoid zero stock. Daily 
recording for the humidity and temperature should be 
undertaken in addition, to restricting the ICU visitors to first 
degree relatives only and emphasizing to the security not 
to allow anyone (workers or visitors) to enter ICU before 
performing hand hygiene.
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Abstract
Background: Hajj (i.e., pilgrimage) is one of the 
largest mass gatherings in the globe. It brings peo-
ple from around the world into small confined ar-
eas, which facilitates the transmission of droplet 
infections, like influenza. Saudi Arabia requires all 
healthcare workers (HCWs) receive the influenza 
vaccine since they can transmit influenza among 
infected patients to un-infected patients, including 
high-risk groups. We sought to assess the commit-
ment of the HCWs toward vaccination as well as the 
reasons for vaccine refusal.

Methodology: A cross-sectional study was per-
formed during Hajj season 2019 among HCWs in Al 
Mashaer, Makkah, Saudi Arabia. Anonymous, self-
administered questionnaires were distributed to col-
lect the information on demographic characteristics, 
vaccine uptake, and their attitudes and concerns to-
wards receiving the vaccine.

Results: A total of 760 completed questionnaires 
were received, with a response rate of 95%. Males 
represented (58%), and the average age (Mean±SD) 
was 36.7±7.65 years. More than half of participants 
(56%) were working in the primary Health Centers 
(PHCs), while (44%) were working in the hospitals. 

(93%) of the participants have received the vaccine 
before in their life. For the 2019  Hajj season, (76%) 
of them received the vaccine. Following the authori-
ty’s recommendation (74%) was the main reason 
for vaccination, 24% were not vaccinated before at-
tending this Hajj, and 25% did not intend to take the 
vaccine in the future. Concerns about the vaccine 
side effects (46%) and misconceptions regarding 
its efficacy (44%) were the main barriers  for vacci-
nation refusal. Logistic regression analysis showed 
that the other health cadres, pharmacists, and 
working in hospitals were independently associated 
with vaccine avoidance in the 2019 Hajj. While for 
the future intention to take the vaccine, working in 
the hospitals, HCWs from the northern region, other 
health cadres, nurses, and pharmacists were inde-
pendently associated with vaccine rejection.

Conclusion: Despite the good uptake of the vaccine, 
there are still misconceptions about the efficacy of 
the vaccine and concerns about its side effects. 
Awareness programs are required to address those 
concerns, especially for younger staff, pharmacists, 
and other cadres. Higher vaccine uptake among 
healthcare workers will impact the vaccination of 
the general population.

Key Words: Pilgrimage, Seasonal influenza vac-
cine, healthcare workers, Saudi Arabia. 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 113

Introduction

Seasonal influenza is a contagious respiratory infection 
caused by negative-stranded RNA viruses of the 
Orthomyxoviridae family that circulate worldwide (1-2). 
Influenza viruses are classified into four different types (A, 
B, C, and D). Influenza A and B viruses spread and lead 
to seasonal epidemics of illness. Type A viruses are also 
categorized into subtypes based on the proteins located 
on the surfaces of the viruses called hemagglutinin (HA) 
and the neuraminidase (NA). Currently, the subtypes of 
influenza A viruses that circulate in human beings are 
A(H1N1) and A(H3N2). Influenza B viruses are classified 
into two lineages, identified as B/Yamagata and B/Victoria. 
Influenza C viruses usually cause mild illness and do 
not lead to human epidemics, while influenza D viruses 
mainly affect cattle and are not known to cause disease 
in humans (1).

Influenza viruses are constantly mutating. The strains 
can change in two different ways, Antigenic drift and 
Antigenic shift. Antigenic drift is minor changes in the 
influenza viruses’ genes that also can lead to changes in 
the surface proteins (HA) and (NA) of the viruses. The 
HA and NA surface proteins are antigens, triggering 
the immune response of the body’s immune system to 
produce the antibodies that can fight the infection. The 
mutations associated with antigenic drift constantly occur 
as the virus replicates. Therefore, a person becomes 
vulnerable to influenza illness again. Antigenic drift is 
the most important reason why people can get influenza 
more than one time, and it is also a crucial reason why 
the influenza vaccine structure needs to be evaluated 
and updated annually. Antigenic shift is a huge, significant 
change in an influenza A virus, resulting in new HA and/or 
new HA and NA proteins in influenza viruses that infect 
humans. The shift can result in a new influenza A subtype 
in humans, such as in Spring 2009, when an H1N1 virus 
with genes from North American swine, Eurasian swine, 
humans, and birds emerged to infect people and rapidly 
spread, resulting in a pandemic (2-3).

Persons infected with the influenza virus mostly show 
symptoms such as fever, fatigue, headache, chills, muscle 
pain, coughing, and rhinitis. Furthermore, the infection 
may lead to more serious complications like bronchitis, 
pneumonia, secondary bacterial infections, respiratory 
distress, and cardiovascular problems, which all may lead 
to death if left untreated (2). Both the common cold and 
influenza are respiratory illnesses with symptoms similar 
to each other, but they are caused by different viruses. It 
can be challenging to differentiate between them based 
on symptoms only. Generally, influenza is worse than the 
common cold and more severe and results in significant 
health problems (3). 

People at any age can be affected, but some groups 
are more at risk than others, including children aged 
under five years (especially younger than two years), 
adults aged more than 65 years, pregnant and post-

delivery women, people with chronic medical morbidities, 
immunocompromised people, severely obese people, and 
residents of nursing homes. Among the high-risk groups, 
immunocompromised individuals are considered to be at 
a very high risk of complications from influenza (4). Health 
care workers also are at high risk of getting an influenza 
infection because of the exposure to the patients, as well 
as enhancing the spread of the disease to vulnerable 
individuals (1). 

People infected with the influenza virus can spread it to 
others up to about one meter away, commonly by droplet 
mode when people with the influenza cough, sneeze, or 
talk (3). Also, it can be spread by hands contaminated with 
the influenza virus, through  touching a surface or item that 
has the virus on it and then touching their mouth, nose, or 
maybe their eyes. The period from when an individual is 
exposed and infected with influenza to when symptoms 
begin (incubation period) is around two days, ranging 
from one to four days (1). Infected persons with influenza 
are most contagious in the first three or four days after 
their illness. Some otherwise healthy adults can infect 
others one day before the development of symptoms and 
up to one week after becoming sick. Others, especially 
young children and immunocompromised individuals, 
may possibly be able to infect others for an even more 
extended period (3).

The diagnosis of influenza is usually based on clinical 
symptoms. However, in a low activity period, the 
diagnosis should be considered in individuals with acute 
febrile respiratory symptoms who have lately spent time 
in settings related to an influenza outbreak. These may 
include organized tour groups, any mass gatherings, 
summer camps, cruise, and military ships, as well as 
their contacts (4). Laboratory tests used to confirm the 
presence of the influenza virus are antigen detection test, 
virus isolation, or detection of influenza-specific RNA by 
reverse transcriptase-polymerase chain reaction (RT-
PCR) (1). 

Rapid influenza diagnostic tests (RIDTs) can detect 
influenza A and B viral nucleoprotein antigens in 
respiratory samples and quickly (less than 15 minutes) 
provide results, and are mostly suitable for bedside and 
office use. RIDTs are significantly less sensitive compared 
to other types of tests like RT-PCR (false-negative results 
are not uncommon) (4).

The best available and effective preventive measure for 
influenza viruses is the vaccine, especially for the high-
risk groups, and due to the changes and mutations of 
the antigen of the virus (Antigenic drift), it is necessary 
to update the vaccine on an annual basis (5). Besides 
that, personal protective measures and good health 
behaviors like hand hygiene, respiratory hygiene by 
wearing the mask and covering the mouth and nose when 
coughing and sneezing, and avoiding close contact with ill 
individuals can stop the spread of the viruses and prevent 
the influenza disease (1). 
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Acute respiratory tract infection is a significant health 
challenge during the annual Hajj season. The Saudi 
Arabian government has successfully controlled the 
spread of other diseases like meningitis and cholera 
during Hajj (6). Approximately 5% to 15% of the global 
population contract influenza and cause an average of 
650,000 respiratory deaths a year (8). Influenza virus 
rapidly spreads in seasonal epidemics and creates a 
considerable economic burden associated with high 
health care costs and lost productivity. 

More than two million Muslims from different countries 
gather in Makkah for Hajj each year, and according to 
WHO, mass gatherings expose a large number of people 
to infectious diseases (6-9). Al-Tawfiq et al. (10) indicate 
that the intense crowding that is created by limited space 
facilitates the transmission of airborne infections. Therefore, 
the Hajj, which is the largest gathering of humans in a 
limited area, increases vulnerability to infectious diseases 
and creates an optimal environment for the spread of the 
influenza virus (6). Literature suggests that there is a high 
incidence of influenza infections during the annual Muslim 
Hajj pilgrimage in Mecca (6-7); approximately 4-15% of 
pilgrims contract seasonal influenza during Hajj (11). 

Therefore, the Saudi government mandates the 
meningococcal vaccine for all visitors during Hajj to 
prevent the spread of infectious diseases (12). Also, the 
authority strongly recommends other vaccines, including 
yellow fever, tetanus, diphtheria, measles, and influenza 
vaccines (13). In contrast, many pilgrims lack awareness 
about the importance of the influenza vaccine, which 
exposes health care workers at a higher risk for acquiring 
the virus from their patients during Hajj. However, there 
are misconceptions about the benefits of the influenza 
vaccine among health workers in Saudi Arabia, which 
acts as a barrier for fear of side effects and vaccine costs 
(14).

Health care workers are at high risk for contracting 
influenza compared to adults working in non-health 
settings. They acquire influenza from patients because 
the virus spreads through close contact with the ill person 
(15-16). Therefore, influenza vaccination reduces the 
spread of the virus and decreases absenteeism in health 
care settings (17). 

Health care workers may also transit influenza viruses 
and other respiratory infections to their patients (18). 
Thus, influenza vaccination for health workers improves 
indirect protection for patients. Also, the influenza vaccine 
among health care workers reduces the transmission 
of the virus to their family members (19). The rate of 
vaccination acceptance among the medical personnel is 
low despite the interventions that have been put in place, 
and has remained low at 42%. The non-acceptance of the 
influenza vaccines by medical personnel is due to a wide 
range of misconceptions and lack of knowledge about 
influenza infection and its risks for patients, and about 
the vaccine’s effectiveness and safety. The non-recipients 
may not know their risk of getting influenza (20). 

Besides, according to Alshammari et al. (21), there 
are cases in which some medical personnel believe 
that vaccines increase the chances of a person getting 
influenza. The lower awareness about the importance of 
immunization is responsible for the poor uptake rates of 
vaccines among healthcare workers.

Petek et al. (22) explain that the primary motivators for 
vaccination coverage were: awareness of the high risk of 
infection at the workplace, self-protection, and protection 
of family members and co-workers. Notably, a definite link 
was found between the vaccination, advanced age, and 
belief in the effectiveness of influenza, while a negative 
association was found between the nurses’ profession 
and vaccination. 

Lee et al. (23) noted that achieving a high vaccine uptake 
in the early stages of a medical career might, therefore, 
improve subsequent influenza vaccine uptake. Alenazi et 
al. (18) indicate that medical personnel reject vaccines 
because they are wary of the adverse effects of the 
vaccine. However, the medical personnel who accept to 
be immunized do so to enhance their protection and that 
of patients. 

According to Kuster et al. (15), the rates of infection 
are low among medical practitioners who have been 
vaccinated. The prevention of influenza among healthcare 
workers can only happen if they follow the guidelines that 
govern the immunization process. Sočan et al. agreed 
with Alenazi, that providing education on the efficacy 
and safety of vaccines should be one of the priority 
public health measures taken to improve knowledge and 
eliminate misconceptions and attitudinal barriers regarding 
immunization in health care workers (18-19).

Influenza vaccine hesitancy among health care workers 
increases the prevalence of seasonal flu during the Hajj. 
Anti-vaccine campaigns, and lack of motivation to receive 
the vaccine hinder the uptake of the influenza vaccine (23-
24). Many health workers during Hajj do not have correct 
information concerning the influenza vaccines. According 
to Badahdah et al. (7), the lack of awareness limits the 
knowledge that people have towards the immunization 
program. Also, the shortage of vaccines or non-availability 
is one of the reasons for poor uptake among health 
professionals (25). 

This study was conducted during the Hajj season in 2019 / 
1440 H in Al Mashaer, Holy Makkah, Saudi Arabia, aiming 
to assess the uptake rates of influenza vaccine among 
healthcare workers, their commitment toward the vaccine 
before attending the Hajj, and to determine the barriers 
behind not receiving the vaccine.
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Methodology

This is a cross-sectional study that was carried out during 
the period between August 1st and 15th, 2019, among 
HCWs in Al Mashaer, Makkah, Saudi Arabia. The study 
was conducted in all primary health centers of Mena and 
Arafat, as well as all hospitals of Al Mashaer (4 in Mena 
and 4 in Arafat).
 
The eligible participants were HCWs (including all 
physicians, nurses, pharmacists, and other staff who 
served pilgrims) who were employed in Saudi Arabia 
and working in Al Mashaer during the Hajj 2019 and who 
agreed to participate and provide information.
 
We constructed and used an anonymous self-administered 
questionnaire in both Arabic and English languages based 
on thorough review of relevant literature and previous 
research findings (7, 18, 20, 21, 26). The questionnaire 
included participants’ demographics (age, gender, 
nationality, region, profession, chronic comorbidities if 
any, working experience, and Hajj participating times), 
knowledge about the frequency of vaccination and the 
perceived effectiveness, whether the participants received 
the influenza vaccine in the past and also for this Hajj 
season particularly, motivations for getting vaccinated and 
the barriers behind not getting the vaccine, and willingness 
to take the vaccine in the future.

The questionnaire was pilot-tested on a convenience 
sample of HCWs with research experience to ensure clarity 
and simplicity of administration. The main investigator 
and well-trained team were in charge of distributing the 
questionnaires throughout visits to the participating 
hospitals and PHCs.
 
The Institutional Review Board (IRB) of King Fahad 
Medical City reviewed and approved the study protocol 
and the questionnaire, with approval number 19-358E.
 
Data entry and analysis was performed using Statistical 
Package for Social Sciences (IBM, SPSS, version 23) and 
Microsoft Excel 360. Descriptive statistics were performed 
using counts and percentages for categorical variables and 
using mean ± standard deviation for continuous variable. 
Chi-square test or Fisher’s exact test were applied to 
compare categorical variables, and a binary logistic 
regression was used to examine associations between 
vaccination practice and other independent variables. A 
p-value of ≤0.05 was considered statistically significant.

Results

Out of 800 questionnaires that were distributed, 760 were 
returned for a response rate of 95%. Males represented 
57.7% (n = 432), and the average age of the included 
participants was 36.7±7.65 years, ranging from 22 to 67 
(median 35) years. Participants were categorized based 
on age into five main groups: under 25 (2.91%), 26 – 35 
(49.4%), 36 – 45 (33.7%), 46 – 55 (11.5%) and 56 years 

or higher (2.51%). 55.8% (n=424) of the participants were 
working in the PHCs while the remaining 44.2% (n=336) 
were working in the hospitals. Participants from Central 
and Western regions of Saudi Arabia  represented 30.9% 
and 34.1%, respectively. Participants from the Southern 
region represented 6.33%. Approximately three quarters 
of the included participants were Saudis (73.8%). Nurses 
represented 48.6% while physicians and pharmacists 
represented 29.8% and 12.5%, respectively. Half of 
the participants had more than 10 years of experience 
(53.6%). Results showed that 63.2% of the included 
HCWs previously worked as HCWs during the Hajj. Hajj 
participating times were categorized into four main groups: 
less than 5 times (66.5%), 6 - 10 (24.3%), 11 – 15 (6.7%), 
more than 15 times (2.5%) (Table 1).

Only 6.22% of the included HCW had medical conditions 
that required treatment. Medical conditions included 
diabetes (2.77), asthma (0.66%), hypertension (3.3%) 
and heart problems (0.13%) (Table 2).

Most of the included HCWs received influenza vaccine 
at least one time before (93.3%,). Being a physician and 
non-Saudi HCW, are significantly increased in vaccination 
compliance (P< 0.001, P = 0.006) respectively. There 
was no significant difference in vaccination rate among 
age groups. Then, the age regrouped into Two main 
groups: less than 35 years (52.3%) and older than 35 
years (47.3%). With respect to those groups, vaccination 
compliance was more in the participants older than 35 
years (P = 0.034). 

Three quarters (76%) of the included HCW were 
vaccinated for this specific Hajj season. Older than 35 
years, being a physician and Non-Saudi HCWs, are 
significantly increased in vaccination compliance (P = 
0.008, P < 0.001, P < 0.001) respectively. On the other 
hand, 31.5% of the participants who were working in the 
hospitals did not receive the vaccine for this Hajj season 
(P <0.001) (Table 3).

The majority of the included HCWs strongly agreed 
(35.9%) or agreed (45%) that influenza vaccine is 
effective. However, 23.7% of the participants aged less 
than 35 years, 22.9% of the Saudi participants, and 
30.4% of the other HCWs were either unsure or disagreed 
(P<0.001). In addition, 95.5% of the physicians (P<0.001), 
94.9% of the Non-Saudi HCWs (P<0.001), 87.8% of the 
participants aged older than 35 (P= 0.001) and 89.4% 
of the HCWs who have chronic morbidities (P<0.001) 
significantly agreed or strongly agreed that all HCWs 
should get influenza vaccine. 75.3% of the participants 
responded with “Yes” when asked whether they would 
have an influenza vaccine in the future. (Table 4).

The most common reason for ever receiving influenza 
vaccine was the recommendations of Saudi MOH (73.9%). 
Other reasons included self-protection (64.6%) and 
avoiding sickness during Hajj (60.7%). The least common 
reason was to avoid taking sick leave (22.3%) (Figure 1).
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The most common reason for not receiving influenza 
vaccine was the concerns regarding side effects (46.2%). 
Other reasons included wrong perception regarding the 
effectiveness of the vaccine (44.2%) and the risk of getting 
flu through the vaccine (32.7%) (Figure 2).

Regarding the frequency of influenza vaccine, the correct 
answer (every year) was selected by 75% (n = 546) of 
the HCWs who participated in the study. Physicians 
comprised the highest percentage (85.9%) followed by 
nurses and pharmacists (74.3% and 73.3%, respectively). 
On the other hand, 55% of other HCWs did not answer 
this question correctly (P <0.001). Furthermore, one-third 
of the participants from the hospitals answered incorrectly 
(P <0.001).

The correct effective duration for the vaccine (one year) 
was chosen by 77.1% (n = 549) of the participating 
HCWs. Female gender (82.7% P = 0.017), Non-Saudi 
HCWs (91.5% P <0.001) and physician (90.2% P <0.001) 
represent the highest percentage among all participants 
(Table 5).

Table 6 shows the results of the predicted probability of 
the binary logistic regression analysis for those who did 
not receive the vaccine. Refuse to take the vaccine at all 
was significantly higher among the pharmacists compared 
to other HCWs (OR=11.07; 95%CI: 2.47- 49.4; P= 0.002). 
Regarding the vaccination status for the current Hajj 
season, working in a hospital (OR=1.9;95%CI:1.3-2.8, 
P=0.001) was a significant factor for not taking the vaccine. 
Furthermore, other HCWs (OR=4.3;95%CI:1.9-9.4, 
P<0.001), Pharmacists (OR=2.7;95%CI:1.3-5.8, P=0.008) 
were more likely not to take the vaccine for this Hajj 
compared to other HCWs (physician and nurses). On the 
other hand, Non-Saudi participants (OR=0.48;95%CI:0.24-
0.96, P=0.038) were significantly more compliant to 
receive the vaccine for the current Hajj season. For the 
future intention to take the vaccine, the participants who 
were working in the hospitals (OR=1.5;95%CI:1.09-
2.3, P=0.015) and the HCWs from the northern region 
(OR=1.8;95%CI:1.2-3.4;P=0.042) significantly rejected 
the thought of taking the vaccine in the future. Among 
the professions, other HCWs (OR=4.9;95%CI:2.1-11, 
P<0.001), pharmacists (OR=2.7;95%CI:1.2-6;P=0.011) 
and nurses (OR=2.4;95%CI:1.2-4.6;P=0.010) were also 
more likely to refuse the vaccine in the future compared 
to the physicians.
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Table 1: Demographic and occupational characteristics of the included participants during Hajj season 2019 
(1440 H), Makkah, Saudi Arabia.
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Table 2: Medical comorbidities reported by the included HCW during Hajj season 2019 (1440 H), Makkah, Saudi 
Arabia

Table 3a: Vaccination status among the participants according to their demographic characteristics during Hajj 
season 2019 (1440 H), Makkah, Saudi Arabia.

* Statistically Significant

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 6 JUNE 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CLINICAL RESEARCH



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 119

Table 3b: Vaccination status among the participants according to their occupational characteristics during 
Hajj season 2019 (1440 H), Makkah, Saudi Arabia

* Statistically Significant

Table 4a: Attitudes of health care workers towards influenza vaccination according to their demographic 
characteristics during Hajj season 2019 Makkah, Saudi Arabia
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Table 4a: Attitudes of health care workers towards influenza vaccination according to their demographic 
characteristics during Hajj season 2019 Makkah, Saudi Arabia (continued)

* Statistically Significant

Table 4a: Attitudes of health care workers towards influenza vaccination according to their demographic 
characteristics during Hajj season 2019 Makkah, Saudi Arabia (continued)

* Statistically Significant

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 6 JUNE 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CLINICAL RESEARCH



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 121

Table 4b: Attitudes of health care workers towards influenza vaccination according to their occupational 
characteristics during Hajj season 2019, Makkah, Saudi Arabia

					     * Statistically Significant
Table 4b continued

					     * Statistically Significant
Table 4b continued

					     * Statistically Significant
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Table 5a: Knowledge of participants regarding the Influenza vaccine according to their demographic characteristics 
during Hajj season 2019 (1440 H), Makkah, Saudi Arabia.

* Statistically Significant

Table (5b): Knowledge of participants regarding the Influenza vaccine according to their occupational characteristics 
during Hajj season 2019 (1440 H), Makkah, Saudi Arabia

* Statistically Significant
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Table 5b: Knowledge of participants regarding the Influenza vaccine according to their occupational 
characteristics during Hajj season 2019 (1440 H), Makkah, Saudi Arabia

* Statistically Significant

Table 5b continued

* Statistically Significant
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Table 6a: Logistic regression analysis for the participants who did not receive the vaccine according to their 
demographic characteristics during Hajj season 2019 (1440 H), Makkah, Saudi Arabia.

OR, Odd ratio; 95%CI, Confidence interval; *Significant P-value.
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Table 6b: Logistic regression analysis for the participants who did not receive the vaccine according to their 
occupational characteristics during Hajj season 2019 (1440 H), Makkah, Saudi Arabia

OR, Odd ratio; 95%CI, Confidence interval; *Significant P-value.
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Figure 1: Reasons for ever receiving influenza vaccine

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CLINICAL RESEARCH

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CLINICAL RESEARCH



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 127
WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CLINICAL RESEARCH

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

ORIGINAL CLINICAL RESEARCH

Figure 2: Reasons for not receiving influenza vaccine
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Discussion

This study was conducted among the healthcare workers 
in Almashaer Primary Health Centers and Hospitals in 
Holy Makkah, Saudi Arabia, during the Hajj season 2019, 
which holds the biggest annual mass gatherings of people 
around the globe.

Our study shows that three-quarters of the participants have 
received the vaccine for this Hajj season. This vaccination 
rate is a little higher than the previous study (69%), which 
was conducted by Badadah et al. in Hajj season 2017 
(7). In particular, the physicians represented the highest 
vaccination rate at 87.5% among the HCW. Furthermore, 
physicians were more committed to the vaccine; we found 
that 97.5% of them were vaccinated before in their life. In 
contrast to other study results conducted by Heradi et al. 
among the healthcare workers in a tertiary care hospital in 
Saudi Arabia, 2017 which revealed that the nurses were 
more willing to receive the vaccine compared to other 
HCWs (26). 

Despite the importance of the influenza vaccine, especially 
for this occupational group, who are expected to be 
vaccinated even when not serving at Hajj one quarter of 
participants in this study reported not receiving the vaccine 
before attending Hajj. Half of the other healthcare cadres, 
including the administrative officers and one-third of the 
pharmacists, were among this quarter. Also, we found 
that one-third of the HCWs who were working in hospitals 
were also not vaccinated for the current Hajj season. The 
lower uptake of the vaccine among them is a big concern. 
A cross-sectional study was conducted by Alabbad et al. 
in a tertiary hospital in Riyadh, Saudi Arabia, to determine 
the reasons for influenza vaccine hesitancy during the 
2015–2016 winter season. The prevalence of vaccine 
hesitancy was 18% among the participants, lower than 
what we found in our study results (27). 

Age is a significant factor influencing the uptake of 
vaccination among healthcare workers. As shown in the 
results, vaccination compliance improved with the age of 
the healthcare personnel. 95% of those aged more than 
35 years were vaccinated before in their life. Furthermore, 
80% of them were vaccinated before attending this Hajj 
compared to those aged less than 35 years. These results 
are (much) the same to the findings of Asma et al., who 
also found a positive relevance between rising age of 
healthcare workers and the likelihood of vaccination 
uptake (39). The relationship between uptake of the 
vaccine and the age of healthcare workers implies that the 
older staff have a better awareness of the benefits of the 
vaccine (18). Moreover, old age could be a risk factor for 
the complications of influenza disease, another possible 
explanation (26).

One of the main reasons among the participants for 
getting the vaccine was to follow the Ministry of Health 
recommendations (74%). The health authorities in Saudi 
Arabia adopted a mandatory vaccination policy for all 
healthcare workers in all settings. Besides, a consequence 

was unvaccinated staff were not permitted to participate 
in the Hajj as well as not receiving the incentives (26). 
Yet, relying on mandatory immunization policy to reach 
a sufficient level of the vaccine uptake among healthcare 
workers does not revoke the need to understand and deal 
with other reasons that improve voluntary vaccine uptake. 
Another reason for receiving the vaccine was to protect 
themselves and avoid sickness during Hajj (more than 
60%). The same reason was demonstrated by Mytton et 
al., who found that protecting healthcare workers from the 
disease was an important factor in receiving the vaccine 
(40). Other cited reasons to receive the vaccine were: 
-  prevent passing the infection to others,
-  protect my friends and family’; 
these reasons were also explained by other studies (20, 
26).
	
The majority of the HCWs in this study agreed that the 
influenza vaccine is effective, and all HCW should be 
vaccinated. Likewise, this is similar to what Alshammari 
et al. found regarding the positive attitude regarding the 
influenza vaccine (28). However, 25% of the participants 
in our study responded with “No” when asked whether 
they would have an influenza vaccine in the future. Also 
, Rehmani et al. found that two-thirds of the participants 
did not intend to take the vaccine for the following year 
(20). This attitude is alarming and needs more action to 
be avoided. The non-receipt  of the influenza vaccine by 
HCWs discloses a wide range of misconceptions and lack 
of knowledge about the vaccine. 70% of those vaccine 
rejecters in our study did not know that the vaccine is given 
annually. Furthermore, they had some concerns regarding 
vaccine efficacy, and 46% of them were afraid of the side 
effects of the vaccine.

Cobos Muñoz et al. (27) conducted a systematic review 
in some low and middle-income countries located in 
Asia, Africa, South America, and Oceania regarding 
the concerns of vaccination. It revealed that the idea of 
possible harm caused by the vaccine and the belief that 
the vaccine can cause severe side effects were the most 
frequently reported barriers, like the reasons mentioned 
in our study.
	
Good knowledge regarding vaccination against influenza 
is not only necessary for sustaining good vaccine uptake, 
but it is also important for the commitment of the healthcare 
workers to recommend the vaccine to the susceptible 
target high-risk groups. Vaccination of healthcare workers, 
together with their belief in the effectiveness of the vaccine, 
was associated with good coverage in their patients (26). 
Healthcare workers have often been considered as the 
main supporters for vaccination and the most significant 
source of information regarding the vaccine for the general 
population (29).

This study has several strengths. It was conducted in 
all Al Mashaer primary health centers and hospitals, 
with different professionals from several professions. 
Therefore, this study clarifies the vaccination coverage 
among different occupations. Also, the large sample size 
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and the high response rate are considerable strengths of  
our study. On the other hand, the use of self-reporting for 
data gathering from the participants could be a limitation. 
The correctness of the responses, therefore, depends on 
each participant’s willingness, and were not subject to 
independent verification due to anonymity.

Conclusion

There was a good uptake of the influenza vaccine during the 
last Hajj season in 2019 before the COVID-19 pandemic. 
The main reason for getting the vaccine was following the 
authority’s guidelines, which meant adopting mandatory 
vaccination policy. However, there are still misconceptions 
about the efficacy of the vaccine and concerns about its 
side effects, which were the main barriers for not receiving 
the vaccine. Awareness programs are required to address 
the concerns for those who are less compliant to receive 
it, especially younger staff, pharmacists, other cadres, 
and encourage them to get vaccinated. Ultimately, higher 
vaccine uptake among healthcare workers will impact 
vaccination of the general population as well.

Recommendation:
Based on findings of the present study, it is recommended 
to continue the educational programs and campaigns for 
all healthcare workers that emphasize the benefits of the 
influenza vaccine, and reduce fears and misconceptions. 
It is important to ensure the availability of the vaccine, on 
all work shifts, and also on the weekend, and to enhance 
access to the vaccine by going to the staff departments, 
meeting rooms, and provide the vaccine at convenient 
times and places where the staff gathers. Measuring the 
vaccination coverage regularly, and making vaccination of 
HCWs a standard medical practice is essential. 
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