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Editorial
a N

From Editor’s Desk.....

At the outset let me express my gratitude to our beloved Rector Dr.Khalid Bin Saad Al
Meqrin and Vice Rector for Graduate Studies and Scientific Research Prof.Dr.Mohammad Bin

Abdullah Al-Shaaya for the trust endowed upon me.

MIJHS is proud to present its third issue of this year in Volume 8: 2020 under trying
global circumstances. The editorial team is working hard to publish on time. However, we
also understand the problems endured by the researchers during this time of crisis, due to
the ever-evolving Corona pandemic. The research pertaining to COVID-19 are given prime
importance, with vigorous peer- reviewing and minimalizing the publication time as much as

possible.

As a famous quote says, “research is creating new knowledge”, MJHS and its editorial
team is primarily focussed on creating new knowledge with strong scientific reasoning and
methods implicated. Authors are requested to enrich their scientific contribution by plagiarism
check and language editing, if needed. However, language editing does not guarantee publica-

tion and any cost incurred in this process are sole responsibility of the author.

The editorial team would like to extend warm thanks to its associate editors, review-
ers, authors and of course its valuable readers for their valuable contribution to the success of
MIJHS.

Dr.Khalid Mohammed Alabdulwahhab

Editor in Chief




Contents

/Letter to Editor \

Twelve tips on the importance of medical humanities in medical schools
Awad Mohamed Ahmed, Nada Hassan Ahmed Abdel-Rahman, Hatem M hamed ................... 1

Original Article
Association between Oxygen Saturation level, Cognitive Function, and the Academic

Performance of Medical Students, Jouf University

MKholoud H. Alruwaili, Ibtihaj A. Alruwaili, Marwa A. El Naggar, Amjaad S. Alshammery,
Saber M. Obaid Baseem, Qusai A. A. AlSaqabi . ................ouuuueeooeeooeueeeveeveeveevevvecevereverenanenas 4

Assessment of plasma ECP levels in Saudi patients with chronic asthma as a marker of

asthma exacerbation during sandstorms

Wael H. Alturaiki .... 15

Alum Usage for Control of Epistaxis as an Alternative to Silver Nitrate

Ahmed Mohammed Elnour Elkhalifa . . . . 25

Cesarean Delivery in Majmaah, Saudi Arabia: prevalence, indications

and complications

Hussam Zain, Yousif M.Y. Abdallah, Wifag Mustafa, Tayseer dhayfallah almuteiri,
RAYAT G AIDAFAKAL ...a..eeeeeeeneneaeeeeeeeeeeeeeveeevreevesesvseessssessssesssssssssssssssssssssssssssssssssssssssmessssssassone 37

Medication non-adherence factors and difficulties among psychiatric patients-Madinah

Amal Mohammed Surrati, Nawal Abdullah Al-Harbi, Hebah Mohammed Surrati, Mohaamed
Ahmed ALawaz, Sarah Hassan Almalki, Sarah Sameer Salamah .. . . . 47

Prevalence and sociodemographic correlates of depressive symptoms among male

expatriate workers in Saudi Arabia

Hyacinth O. Ukuhor . . . . . 61

N /




Contents

4 N

Evaluation of Ferritin Levels in Saudi Female Patients with Type 2 Diabetesr

W.Mohammedsaeed, LM .SADET  ...............ueeeeeeeeeeeerseeeesrseeeesssssssssssssssssssssssssssssssssssssssssssssssssses 78

Prevalence of Carpal Tunnel Syndrome Symptoms and its Associated Risk Factors
in Hail Region

Mohammad A Altraifi, Abdulrahman F Alluhaybi, Shamma M Alaezaimee,
Sara A Aledailil , Syed Irfan Al ..... . . . . . . . 92

Relationship Between Sitting Duration During Working Days and Level of Physical
Performance
Abdulaziz A. Alkathiry . . . . ... 105

Blood group Phenotypes Associated with Risk of Gastric Cancer: A Case-control Study

Nasser Alzerwi, Bandar Idrees .. . . . . 115

Patients’ Satisfaction with Dental Services in the Eastern Province Military Hospitals,
Saudi Arabia.

Mohammad Joman Alzahrani . . teeeessreessnesssanssnanenns 130

Epidemiological Profile of Common Mental Health Disorders in Outpatient Psychiatry
Clinics of Two Military Hospitals in Riyadh

Fares F Alharbi, Samar F Alharbi, Ettab G Alsubaie, Muath A Alkhunizan,
Khaled Al-Surimi . . . . . . . . . . 142




Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

Letter to editor:

Twelve tips on the importance of

medical humanities in medical schools
Awad Mohamed Ahmed', Nada Hassan Ahmed Abdel-Rahman 2, Hatem Mohamed *

1. Professor of Internal Medicine, College of Medicine, Najran University, Kingdom of Saudi Arabia

2. Associate Professor of Internal Medicine, Sulaiman AlRajhi University, Bukayriyah, Qassim,
Kingdom of Saudi Arabia
3. Assistant Professor of Public Health, College of Medicine, Najran University, Najran,

Kingdom of Saudi Arabia

Received on 08.08.2019, accepted for publication on 26.06.2020 (Doi : dx.doi.org/10.5455/mjhs.2020.03.002)

Corresponding Author:

Dr. Hatem Mohamed. Assistant Professor of Public Health, College of Medicine, Najran University, Najran,
Kingdom of Saudi Arabia. Tel: 00966556173495. E mail: hatem.mhamed@hotmail.com

Abstract

Medical humanities are a set of interdisciplinary
fields that embrace social and human sciences. The
future doctors are expected to benefit from medical
humanities in providing health care that address pa-
tients as whole human beings and as ‘cases’. Medical
humanities can be expected to be beneficial for oth-
er health fields programs such as nursing and public
health.

Tip 1

What are the medical humanities?
Medical humanities are divided into three
categories, pure humanities (e.g. philoso-
phy, psychology, history), social sciences

(e.g. sociology, cultural studies) and arts.

Tip 2
What is the scope of medical humanities?

Medical humanities are a set of interdisci-

oailal)
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plinary fields, applied to achieve some of
the goals of medical education and prac-
tice. They aim at understanding health,
illness, sufferings, disabilities, recovery
and health care issues from a non- biomed-
ical sciences approach, using ‘tools’ like
culture, feelings, expression, and experi-
ence of patients to appreciate their needs

and humanity. !
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Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

Tip 3

Why are humanities important in medical
practice?

The future doctor is expected to integrate
humanities in the process of health care of
his patients [, It will be a ‘shift ‘from the
traditional biomedical sciences approaches
which used history, physical examination
and investigations to solve the pathophys-
iological problems of patients. In sum, the
major theme of medical humanities is ‘car-
ing medicine’ in contrast to the ‘curative

medicine’ theme of biomedical sciences.

Tip 4

Who should teach humanities?

Interested physicians of different spe-
cialties, offered relevant training

(not necessarily postgraduate degrees,
thought better if obtained), and interested
non-physician academicians of human and
social sciences can both teach the human-
ities. The non-medical staff may benefit
from a programme of professional devel-
opment to get initiation to the clinical mi-

lieu of medical study.

Tip 5

When humanities are taught (in which part
of the teaching curriculum?)

For the schools that want to introduce hu-
manities in their curricula, they better start

with a debate among staff on their ration-

ale and relevance to accept integration of
humanities in schools’ programmes. The
debate may focus on how humanities can
benefit medical study, how and when ap-

pear in curricula.

Tip 6

Teaching of humanities: getting use of in-
novate teaching methods

Where there is a resistance to include the
humanities, a start with elective (voluntary)
courses can be initiated. Another option is
to “insert’ humanity topics in courses of
the community medicine or family medi-
cine or incorporated as learning objectives

in the problem-based learning.

Tip 7

What better teaching methods to be adopt-
ed to teach humanities?

The medical schools can use both tradi-
tional and innovative teaching methods
in medical humanities courses, e.g. small
group teaching, problem-based learning,
seminars, film and theatre shows, art ex-
hibitions, essay assignment, and guest lec-

tures

Tip 8

Examples of teaching methods for human-
ities

Philosophy: is better taught as integrated

concepts in the relevant items in the cur-

Twelve tips on the importance of medical humanities in medical schools
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riculum, rather than lectures on classical
philosophical questions such as metaphys-
ics or epistemology.

Biomedical ethics: biomedical ethics can
be taught by using ethical issues and di-
lemmas in clinical presentations, literature

and drama as teaching points.

Tip 9

Assessment of humanities courses

The assessment of medical humanities
courses may need methods such as essays
on selected topics, analytic exercises, crit-
ics of drama works. These methods seem
better than the multiple or single choice
tests, as humanities issues require in-depth

opinions rather than yes/no answers.

Tip 10

Barriers to teaching humanities

There is a lack of qualified and interested
teachers in humanities. Some students see
humanities as irrelevant, and not useful
for their future career and may take them
away from the ‘real’ medicine that requires
only clinical competence (as they believe).
Even more, some of the teachers with
old-fashioned minds bear negative views

toward the humanities.

Tip 11
Overcoming barrier to teach medical hu-

manities

Teachers should be initiated to the rele-
vance of medial humanities to the medical
practice. The same applies to the students
so that they should not consider humani-

ties teaching as irrelevant or time wasting.

Tip 12
The place of medical humanities in
vhealth-allied

Humanities can be beneficial in other

colleges

health programmes. For example, the nurs-
ing students who intimately deal in the fu-
ture with patients from different ethnic, so-
cio-cultural and religious groups may need

to be culturally sensitive to these aspects.
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Abstract

Background and Aims:

Many factors have an impact on academic perfor-
mance, cognitive function one of the most important
factor which affect the academic performance, cog-
nitive means conscious mental activity as thinking,
remembering, learning or using language. The objec-
tive of the study was to assess association between
the oxygen saturation level, cognitive function and

academic performance of medical students.

Methods:

descriptive cross-sectional study conducted between
October 2016 to April 2017. Simple random sampling
of 88 medical students were included in the study. A
self-administrated questionnaire including factors af-
fect the oxygen saturation levels, measurement of the
oxygen saturation by pulse oximeter, and digital span
test which include forward and backward test. The
data from this research were analyzed using mean
descriptive and inferential statistical tests, standard

deviation, and t-test and ANOVA with a significance
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level of p < 0.05.

Results:

Results showed that academic performance of the stu-
dents had the highest correlation with the cognitive
functions (p <.05). Mean+ SD of cognitive function
test in male and female was (14.46+3.14, 16.75+3.22
respectively), there is statistically significance differ-

ence between male and female students (p=.002).

Conclusion:

Results of the study concluded that the O2 saturation
level are within normal range for sample population.
There is a difference between male and female stu-
dents in cognitive function scores; better for female
students. O2 saturation level and cognitive function
have a good impact on the academic performance.
Also, there is no association between the cognitive

function scores and the academic performance.

Keywords:
Medical students, Cognitive function, O2 saturation,

Academic performance, Jouf.

Introduction

Education i1s a facility of training and
learning to improve knowledge and de-
velop skills. The ultimate purpose of med-
ical education is to empower an individ-
ual to be an excellent physician and thus
responsible for the country's social and
economic development. [!1. So, the quality
of students’ performance now remains at
top priority for educators. It is meant for
making a difference locally and nationally.
Defining and measuring the educational

quality is not a simple issue. The complex-
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ity of the educational process still increas-
ing. The increasing complexity is due to
many reasons like change the value of the
attribute which associated with academic
performance. Medical student academic
performance measurement has received
significant attention. Academic perfor-
mance is a skill that students obtain from
school, college, and university through
the time spent in the classroom, the lab,
or the library ! Also, it is challenging as-
pects of academic literature Science, stu-
dent performance is affected due to social,

economic, psychological, physiological,

Association between Oxygen Saturation level, Cognitive Function, and the Academic Performance of Medical Students, Jouf University “
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environmental factors. These factors that
have a strong impact on the student per-
formance. They different from country to
country and from student to students !, In
the Kingdom of Saudi Arabia, the weath-
er is favorable especially in the inner area
such as Sakaka in Al-Jouf region, where
the dryness, soil, storms and the intensity
of the heat in the summer, which matched
the intensity of the cold in the winter.
These results in silicon dust suspended in
the air, causing subsidized the citizens of
silicosis, which reduces the efficiency of
the respiratory system to extract atmos-
pheric oxygen!*. Because of that we sup-
pose there is an effect of these changes
of weather and less oxygen extraction on
the cognitive structure which responsible
for the learning. Cognitive function refers
to mental abilities used to engage in sev-
eral aspects of daily life ! Oxygen is an
essential component required for normal
brain function, the brain 1s the most meta-
bolically active organ in the human body,
and accounts for up to 30% of basal ener-
gy consumption ), Moss et al, confirm the
relationship between oxygen administra-
tion and the memory formation in healthy
young adults. The results approve that the
02 administration significantly enhances
cognitive achievement more that seen in
the control group. The subjects who re-

ceived O2 had faster reaction times and re-

called more words than the control group!”.
Physical activity shows an important role
in determining the academic achievement.
In which simple physical activity such as
walking for 20 minutes before academic
exam will improved the cognitive control
and resulted in better academic scores be-
tween the students . In 2013, Chandra
P et al, emphasized the important of the
regular exercise on the cognitive function
and their positive impact on the academic
performance through assess the academic
performance and the physical fitness in re-
lation to daily physical activity levels, this
study also assess the association of physi-
cal fitness and academic achievement with
age, the net result of this study revealed
that the amounts of regular physical activ-
ity must be incorporated in lifestyle of all
adolescents in order to appear its positive
effects on cognitive functions, physical fit-
ness and academic performance ). Alter-
native hypothesis is students' daily habits
can affect the O2 saturation level that may
affect their cognitive function and there-
fore their academic performance. At the
end of this study we expect to find a re-
lationship between the oxygen saturation
level and student performance, and
cognitive function.

The objectives of the study were to assess
cognitive function of medical students,

measure O2 saturation, determine academ-

” Association between Oxygen Saturation level, Cognitive Function, and the Academic Performance of Medical Students, Jouf University
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ic performance, to determine the relation
between the oxygen saturation and cogni-
tive function, cognitive function and aca-
demic performance, oxygen saturation lev-
el and academic performance of medical
students and to determine the difference
between male and female students regard-
ing, cognitive function test, O2, and aca-

demic performance in the selected block.

Methodology

This was a cross-sectional study. Study
was approved by Jouf university Ethics
Committee and the subjects were recruit-
ed in the study after obtaining the verbal
consent. This study included 88 second
and third-year MBBS students of both sex
in a medical college, Jouf University along
the Endocrine & reproductive block 2nd
year and Gastrointestinal block 3rd year.
We excluded any male or female students
with a history of head trauma, epilepsy,
encephalitis, cerebrovascular diseases, any
central nervous system diseases or mental
disorders students with asthma, bronchitis,
or other respiratory diseases, narcolepsy or
day time hypersomnia, anemia, hypoten-
sion, and heart disease.

Data were Collected by a self-adminis-
tered Questionnaire: The questions were
done in Closed Format “ Dichotomous

Questions”, designed by the researchers.

The questionnaire consists of 2 parts. First
part designed for demographic data like
age, year, course. Second part designed to
ask about the student’s study habits medi-
cal condition, risk factors ( smoking, lung
and heart disease), and medication.

* Pulse oximetry to measure the oxygen

saturation

* Measure the weight and height to
calculate BMI

* Cognitive tests: (Digital Span Test) There
are two variants of the test, forward dig-
it span (FDS) and backward digit span
(BDS). In FDS, the digits are repeated in
the order of their presentation, while in
BDS they must be repeated in the reverse
order. The largest number of digits that a
person can repeat without error is his or
her forward or backward digit span. It is
well-established that the black-white gap
is substantially larger on BDS than FSD.
[10,11]

Procedure:

During 2016-2017, researchers distributed
the questionnaire to the 2nd and 3rd year
medical students male and female and
measured the O2 saturation level from the
3rd week to the 9th week of the gastroin-
testinal and endocrine and reproductive
blocks, before the time of PBL, Objective
structured practical exam (OSPE), End of

Association between Oxygen Saturation level, Cognitive Function, and the Academic Performance of Medical Students, Jouf University “
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block exam (EOB). Then cognitive func-
tion was done to assess the students’ short
memory through the Digital Span Test,
which consisted of forward and backward
part. Forward test composed of 8 items
and each item have A and B part while the
backward test composed of 7items and
each item have A and B part. After giving
clear instructions to the participant about
how to do it. The test discontinuous only
when the participant has failed in both tri-
als of the same span length

(e.g., 5aand 5 b).

Data were analyzed using SPSS 21 soft-
ware Independent t —test to was done the
association between the O2 saturation and
cognitive function, O2 and scores of the
final block grade, cognitive function test
and scores of the final block grade. In ad-
dition, we used the chi- Square test for the
all remaining assertion we found in our re-
search.

The percentage of satisfaction of all stu-
dents was calculated by combining fre-
quency of levels of satisfaction (satisfied
and very satisfied) for each item in the ques-
tionnaire. Differences between pre-clinical
and clinical phase and between male and
females’ students were calculated. Infer-
ential statistics using independent samples
t-test and ANOVA were used to compare
the difference between the satisfaction and

challenges scores by phase of study and

gender. P <.05 was considered statistical-

ly significant.

Results

Out of 100 questionnaires were distribut-
ed, 88 were completed and return, the re-
sponse rate was 88%. 48 (54.5 %) male
and 40 (45.5%) female 38 (43.2%) from
second year and 50 (56.8 %) from third
year. Mean age of students was 21.7+2
years.

Table (1) Shows range, minimum, max-
imum and means+ SD for O2saturation,
cognitive function and academic perfor-
mance (96.38+1.997, 15.50 + 3.36, 76.25+
15.72 respectively)

Figure 1 show students’ scores of cogni-
tive function test, the range of score from
8-23. Mean+ SD was 15.50+3.36. Majori-

ty of students scored 15, while there was 1
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Table 1: Range, mean, minimum, maximum and standard deviation of study sample O2 saturation level,

Cognitive function test and academic achievement

02 Saturation Cognitive Academic
level Function Performance

100

Range 10.6 15.00 70.00
Minimum 88 8 29
Maximum 98 23 99

Mean 96.38 15.50 76.25

Std. Deviation 1.997 3.36 15.72

student take lowest score and two students
take highest score.8 students from the third
year who scored 15 while 4 students from
second year. Meant+ SD of cognitive test
in male was 14.46+3.14 while in female
16.75+3.22.

Table 2 show the significant association be-

tween the O2 and academic performance,
02 and Cognitive Function, while there
wasn’t association between the Cognitive
Function and academic performance.

Table 2 show the significant association be-
tween the O2 and academic performance,
02 and Cognitive Function, while there

wasn’t association between the Cognitive

Figure (1) Frequancy of distribution of cognitive function test among students
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Function and academic performance. tween male and female regarding O2 sat-
uration, cognitive functions and academic
Table 3 show the significant difference be- performance.

Table 2: Mean+ SD and the association between the O2 and academic performance,

02 and Cognitive Function, Cognitive Function and academic performance.

Mean =8D P-value
()2 saturation level 0638 1.997 042%
Academic performance T6.23£15.72
02 saturation level 96.38= 1.997 002 *
Cognitive function test 15.50£3.36
Cognrtive function test 15.504£3.36 87
Academic performance 76.25+15.72
Discussion Defining and measuring the educational

quality is not a simple issue. The complex-

Table 3: Comparing mean and standard deviation for the O2, cognitive Function,
Academic performance to the male and female students

Female Male P- Value
Meant SD Meanx SD
02 9927+ 0.62 95.32+2.52 000*
Cognitive Function 1446+ 3.14 16.754 3.22 002%
Academic 70.67= 16.54 82.95+11.17 001*
performance

ity of the educational process still increas- attribute which associated with academ-
ing. The increasing complexity is due to ic performance. The main premise of this

many reasons like change the value of the study focuses on the association between

n Association between Oxygen Saturation level, Cognitive Function, and the Academic Performance of Medical Students, Jouf University



Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

the oxygen saturation level, cognitive
function and the academic performance
of the medical students. The brain activi-
ty consumes 20-30% of the energy usage
for the total body; it requires approximate-
ly 200 liters of oxygen per day for normal
functioning. a decrease of arterial oxygen
partial pressure (PO2) can alter brain func-
tion such as attention and memory . In
the current study we hypothesized that the
dusty weather in Sakaka Al Jouf northern
area of Kingdom of Saudi Arabia may af-
fect the O2 saturation level that may affect
students’ cognitive function and academic
performance. Study results found that O2
saturation level for study sample was with
normal level. Our study results found there
was a significant association between the
O2 saturation and academic performance
(p=.042). In addition, significant associ-
ation between cognitive function and the
02 saturation (p = 0.002) Results of the
present study correspond with the study
of Ho-Jun Seo et al 2007 they studied the
effect of Oxygen Inhalation on Cognitive
Function and found that administration of
35% oxygen to healthy young adults sig-
nificantly improves verbal learning ability
and affects physiological functions of the
brain'®’, The normal physiological state the
cognitive structure is the main part respon-
sible for the whole learning and memory

process and this part will affect by many

factors maybe direct or indirect and at the
end the academic performance will be ef-
fect, From this background there is an asso-
ciation between them, because O2 supply
the whole structure in the brain include the
most important part of the learning which
is the hippocampus. Our result was in con-
sistent with other research, in 2018 Lauren
O et al, the effect of aecrobic exercise on
the cognitive structure was assessed. Gen-
erally, the aerobic exercise refers to the
exercise that increase the maximum oxy-
gen uptake enhance through the efficiency
of aerobic energy producing systems and
they found a positive impact on the cogni-
tive structure 2. Also, in 2008 Phillip D et
al, the correlation of high levels of aerobic
fitness with greater academic performance
and IQ scores was approved [*!. The results
are in contrary to a study conducted by Jan
Anderson et al, 2002 they reported that in-
halation of oxygen did not affect cognitive
functioning!'*. Many researches promote
the effect of the aerobic exercise and in-
crease the oxygen intake had a strong pos-
itive impact on the enhance the hippocam-
pus structure and the cognitive function,
these researches support our hypothesis.
Numerous studies have confirmed the
authenticity of the relationship between
cognitive functions and academic perfor-
mance. Our results are in contrary a study
conducted by Abd Khodaei and Ghaffari
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(2011), they investigated the students’ use
of study skills and learning, and its rela-
tionship with their academic status , it was
concluded that there is a direct and signifi-
cant relationship between study skills and
learning, and the average score of univer-
sity, which is the index of academic per-
formance ') they found no association
between the cognitive function and aca-
demic performance, also another research
conducted by BoolJari S et al, 2015 they
found that Significant correlations were
seen between attention (CAS) and aca-
demic performance and the other side be-
tween planning, simultaneous, successive
functioning and academic performance P
value of 0.05 and 0.01 respectively'%l. Re-
sults shows differences between male and
their counterpart’s cognitive function main
score better for female student. We suggest
this association may through indirect way
such as we discussed before, the effect of
physical exercise on the cognitive function,
also the diet, the normal hemoglobin and
good cerebral blood flow. Each of these
factors has its own mechanism to enhance
the all aspect of the cognitive function. In
the whole researches there were definite
difference between male and female in the
academic performance as well as the cog-
nitive functions, that’ s what approved by
Pontifex MB, et al in 2009 . At the end

of this study, there are many factors may

affect this academic performance !'” and
we can’t neglect the importance of any one
of them. However, each one of these fac-
tors may have a strong association with the
academic performance in some research
while in others research there wasn’t any

association.

Conclusion

Results of the study concluded that the O2
saturation level are within normal range
for sample population. There is a differ-
ence between male and female students
in cognitive function scores; better for
female students. O2 saturation level and
cognitive function have a good impact on
the academic performance. Also, there is
no association between the cognitive func-
tion scores and the academic performance.
To improve students’ academic perfor-
mance, we need to improve the ventilation
in the classes. Give a Health education
message on the importance of physical
exercise Moreover, further studies should
be planned from different medical and
non-medical institutions in order to gain a
better insight into the matter, Also, assess
different study skills like textbook reading,
note taking, concentration, test preparation

and time management.

Acknowledgment

” Association between Oxygen Saturation level, Cognitive Function, and the Academic Performance of Medical Students, Jouf University



Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

Authors would like to thank all the stu-
dents for being part of the study.

References

[1] Eladawi N, Abdelhady D, El-deek B.
The relation between Medical Student
Habits , and their Final Year grade : A Sin-
gle Centre Study in Egypt. Bull High Insti
Public Health .2013;43(2):185- 192.

[2] Khuyrshid D, Tanveer A, Qasmi F. Re-
lationship between Study Habits and Aca-
demic Achievement among Hostel Living
and Day Scholars’ University Students.
British Journal of Humanities and Social
Sciences. 2012;3(2):34-42.

[3] Mushtaq I, Khan N. Factors Affecting
Students Academic Performance. Global

Journal of Management and Business Re-
search 2012; 12 (9):17-22.

[4] General presidency of meteorology and
protecting the environment, available on
line at: www.pme.gov.sa/ [ Last assessed
4 April 2016].

[5] Teri L, McCurry M, and Logsdon G.
Memory, thinking, and aging. What we
know about what we don’t know. West J
Med 1997.;167,4: 269-275.

[6] Ho-Jun S, Won B, Tae J, Jeong C. The
Effect of Oxygen Inhalation on Cogni-
tive Function and EEG in Healthy Adults,
Clinical Psychopharmacology and Neuro-
science 2007; 5(1): 25-30.

[7] Moss MC, Scholey AB, Neave N, and
Wesnes K. Cognitive Performance, Hyper-
oxia, and Heart Rate Following Oxygen
Administration in Healthy Young. Adults
physiology & behavior 1999;67.5: 783-
789.

[8] Pontifex MB, Hillman CH, Raine LB,
Castelli DM, Hall EE, Kramer AF. The ef-
fect of acute treadmill walking on the cog-
nitive control and Academic achievement

in preadolescent children. Neuroscience
2009; 159, 3 : 1044-1054.

[9] Chandra P, and Mukherjee R. Daily
physical activity: The link to physical fit-
ness, cognition and academic performance
in Bengali (india) Adolescent of rural and
Urban. An International Journal of Life
Sciences and Chemistry 2013; 30,.2 : 748-
763.

[10] Jahanshahi M, Saleem, T. Aileen K.
Ho, Fuller R, and Dirnberger G. (2009). A
preliminary investigation of the running

digit span as a test of working memory.

Association between Oxygen Saturation level, Cognitive Function, and the Academic Performance of Medical Students, Jouf University “



Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

Behavioral Neurology. 20, No.1/2, 17-25

[11] Blackburn H, and Benton AL. (1957),
Revised administration and scoring of the
Digit Span Test. Journal of Consulting
Psychology, Vol.21, No. 2, 139-143.

[12] Lauren O, Aaron K, Chao S, Joshua
H, Ricardo J.S. Costab, Matthew J, et al
The Influence of Aerobic Exercise on Hip-
pocampal Integrity and Function: Prelim-
inary Findings of a Multi-Modal Imaging
Analysis. Brain Plasticity 2018; 4. 211-
216.

[13] Phillip D. Tomporowski, Catherine L.
Davis, Patricia H. Miller, Jack A. Naglieri
Exercise and Children’s Intelligence, Cog-
nition, and Academic Achievement”. Educ
Psychol Rev 2008;20,2 : 111-131.

[14] Anderson A, Pergreen P, Gronkvist M,
Nahlinder S, Svensson E. Oxygen satura-

tion and cognitive performance, Psychop-
harmacology 2002;162(2):119-128.

[15] Abd Khodaei M, and Ghaffari A. The
students’ use of study skills to assess stu-
dents’ reading skills and learning and its
relationship with the state and their educa-
tional background”, Studies of Education
and Psychology of Ferdowsi University of
Mashhad 2011; .11,2. 211-226.

[16] Boojari S , Haghgoo H , Rostami R
, Ghanbari S, The Relationship between
Cognitive Functions and Academic Perfor-
mance in Children with Attention Deficit,
Hyperactivity Disorder 2015;27-35.

[17] Hayede L, Seyede F, Shadman M, Mi-
noo C, Ehsan L. The relationship between
the Study habits and the Academic per-
formance of Medical Sciences Students.

Journal of Holistic Nursing and Midwife-
ry. 2017; 27(2):65-73

n Association between Oxygen Saturation level, Cognitive Function, and the Academic Performance of Medical Students, Jouf University



Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

Original article

Assessment of plasma ECP levels in Saudi patients with
chronic asthma as a marker of asthma exacerbation

during sandstorms
Wael H. Alturaiki!

1. Department of Medical Laboratory Sciences, College of Applied Medical Sciences,

Majmaah University, Saudi Arabia

Received on 12.02.2020, accepted for publication on 13.04.2020 (Doi : dx.doi.org/10.5455/mjhs.2020.03.004)

Correspondence author:

1. Wael H. Alturaikil Department of Medical Laboratory Sciences, College of Applied Medical Sciences,
Majmaah University, Majmaah 11952, Saudi Arabia. E-mail: W.alturaiki@mu.edu.sa. Mobile: 0555122264

Abstract

Background and Aims

Eosinophils are a key player in allergic inflammation.
ECP and IL-4 are essential mediators of allergic in-
flammation in the lungs and therefore can be used to
help in the diagnosis and follow-up of allergic asth-
ma. This study aimed to evaluate whether ECP and
IL-4 levels in the plasma of asthmatic patients may
reflect the clinical status of asthma exacerbations dur-

ing sandstorms.

Methods

Thirty patients had allergic asthma, and sixteen nor-
mal controls were enrolled in this study. These sub-
jects were divided into two groups. The first group in-
cluded seventeen patients who had chronic symptoms
of asthma but were controlled, and the second group
included thirteen patients with chronic symptoms
who developed exacerbations during sandstorms. To-
tal IgE, ECP, and IL-4 levels were measured in the
plasma of asthmatic patients and normal controls by

using specific ELISAs.
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Results

Total IgE levels were significantly higher in patients
with asthma (mean= 467 [U/ml, P = 0.0001) than in
controls (113 TU/ml). IL-4 was not detected in pa-
tients with asthma or in controls. ECP levels were
elevated significantly in patients with severe symp-
toms of asthma (mean= 3.28 ng/ml, P=0.0006) in
comparison to those in normal controls or patients
with controlled asthma (1.9 ng/ml, P=0.02). In addi-
tion, there was no significant increase in ECP levels
in patients with controlled asthma relative to those

in normal controls.

Conclusion
These findings suggest that ECP but not IL-4 may be
a useful marker to evaluate the severity of asthma,

follow and predict a response to steroid treatment.

Key words:
Asthma, IgE, ECP, IL-4, Eosinophils

Introduction

Allergic asthma is a chronic inflammatory
disease of the lungs that is characterized
by various symptoms, including coughing,
wheezing, shortness of breath, and chest
tightness. Asthma disease is considered
one of the most common chronic diseases,
with an increasing prevalence rate in Saudi
Arabialll. Asthma exacerbations can be ac-
tivated by several factors, such as respira-

tory tract infection, exercise, and exposure
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to allergens or irritants, such as detergents,
smoke and dust . During sandstorms,
asthmatic patients are at high risk of devel-
oping severe symptoms B!,

Allergic asthma is known to be mediated
by IgE, which can play an important role
in allergic inflammation in the airways [*.
Asthma is a complex disease, and several
immune and nonimmune cells and mol-
ecules contribute to the development of

asthma. Along with other inflammatory
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cells, eosinophils mediate a key role in
asthma. Infiltration of eosinophils into the
bronchial wall results in the release of in-
flammatory mediators, such as eosinophil
cationic protein (ECP), and degranulation
of this protein can cause injury to the air-
way epithelium, induce the production of
histamine from mast cells, narrow the air-
way smooth muscle and enhance airway
hyperresponsiveness®. Increased levels
of ECP in serum, sputum and broncho-
alveolar lavage fluid (BALF) have been
observed in asthmatic patients relative to
those in normal controls, and measuring
this protein has been suggested for use as
a marker to monitor and evaluate airway
inflammation in asthma [ 7,

Th2 cytokines, such as IL-4, have an es-
sential role in the development of asthma.
IL-4 is capable of inducing B cell class
switching to IgE, and overproduction of
this cytokine is linked with the develop-
ment of asthma®l. I[L-4 exerts its biologi-
cal function through binding to its receptor
(IL-4R), which is expressed on the surface
of various cell types . Eosinophils ex-
press the receptor IL-4R, and their eosin-
ophilic granulocytes have been shown to
contain significant levels of IL-4!""1. Fur-
thermore, IL-4 was shown to be important
in facilitating infiltration of eosinophils
into the airways, immunoglobulin E (IgE)

production and increased airway respon-

siveness in a murine model of allergen-in-
duced airway inflammation ', Targeting
[L-4R with a humanized monoclonal an-
tibody (dupilumab) in persistent eosino-
philia patients is correlated with a reduc-
tion in exacerbations and enhancements in
lung function and control of asthma !> %]
From the abovementioned results, factors
that activate eosinophils may contribute to
airway dysfunction and tissue remodeling
in asthma and therefore are essential medi-
ators in asthma pathology.

This study is designed to determine the
airway inflammation in bronchial asthma
through measurement of ECP and IL-4 in
the plasma of asthmatic patients as pos-
sible markers for airway inflammation to

evaluate clinical status during sandstorms.

Materials and Methods

Subjects:

Thirty patients with allergic asthma and
sixteen normal controls were includ-
ed in this study. Samples were collected
from two groups of patients with asthma.
The first group consisted of patients with
chronic asthma that was controlled, and
the second groups were asthmatic patients
with chronic symptoms who developed
severe exacerbations during sandstorms
and were admitted to an emergency de-

partment at Alzulfi General Hospital in
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the Kingdom of Saudi Arabia. All the pa-
tients were examined and diagnosed by a
respiratory consultant at Al Zulfi General
Hospital. The clinical characteristics of
all subjects are shown in Table 1. Normal
controls were recruited from healthy blood
donors at the blood bank at Alzulfi Gener-
al Hospital. Normal controls were selected
and defined as those not having any of the

following: asthma, wheezing, coughing,

smoking, recent vaccination, respiratory
tract infection, chronic diseases, history
of allergy, allergic rhinitis, atopic derma-
titis and usage of treatments, especially
corticosteroids. All subjects in this study
provided written informed consent, and
the Majmaah University Institutional Re-
view Board approved the study (MUREC-
April.01/COM-206).

Table 1: Characteristics of asthmatic patients and clinical presentations

Categories Normal Chronic asthma - Severe
control controlled exacerbations

Number of subjects 16 17 13

Sex (male/female) 10/6 8/9 10/3

Mean age 35.05 34.17 39.66

Treatment usage

LABA - 17 12

SABA - 17 6

ICS - 15 8

Oral steroid - 2 4

Disease duration - 6 — 20 years 1 — 4 days

Clinical presentations

Shortness of breath No No Increased

Cough No Asymptomatic coughing Continuous

Wheezing No Asymptomatic wheezing Frequent and loud

Chest tightness No No Present

Mucus production Not Present Increased
present

Respiratory tract

infection Not Not present Not present
present

Speaking Normal Normal Difficult

Mean heart rate per 96.04 95.07 110.03

minute

Mean O2 saturation % 95.06 92.02 90.1

ICS: inhaled corticosteroid; LABA: long-acting beta agonist; SABA: short-acting beta agonist.02; oxygen
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Isolation of Plasma from blood:

Vein puncture was conducted in the sub-
jects of the study, including the normal
controls and patients with asthma. Fol-
lowing collection, peripheral blood was
transmitted directly to tubes containing the
anticoagulant EDTA. After that, the blood
was centrifuged at 1800 rpm for 5 minutes
at room temperature. After centrifugation,
plasma at the top layer was collected and
then placed into aliquots in small tubes and
frozen at -20°C.

Detection of total IgE, ECP and IL-4
protein levels:

A specific ELISA technique was used to
measure protein concentration in the plas-
ma obtained from normal controls and pa-
tients with asthma. Total IgE levels were
measured using quantikine ELISA assays

[Abcam, UK, cat# ab108650]. Human in-
terleukin 4 (IL-4) cytokine [R&D, UK, and
cat# DY204] and RNASE3 (ECP) [Ab-
bexa, UK, cat# abx055137] were meas-
ured using quantikine ELISAs. ELISAs
were carried out as described in the manu-
facturer’s instructions for each assay. The
lower detection limit for the 1L-4 ELISA
was 31 pg/ml and for ECP (1.5 ng/ml). The
optical density (OD) was measured using a
microplate reader (BioTek ELx800) at 450
nm. Software (KC Junior) was used to cal-
culate the protein concentration for each

protein of interest.

Statistics:

Data from the study are expressed as the
mean + standard deviation (SD), and an
independent nonparametric sample test
(Mann-Whitney U test) was used to calcu-
late statistical significance using GraphPad
Prism 6 software. P-values indicate signif-
icance (* for p<0.05, ** for p<0.001 and
k% for p<0.0001).

Results

Total IgE levels were elevated significant-
ly in all asthmatic patients [mean 467 U/
ml, P=0.0001] compared to those in nor-
mal controls [113 IU/ml] (figure 1).

Figure 1: Plasma levels of total IgE. Total IgE levels were
measured by using a specific ELISA. Total IgE levels were
elevated significantly in asthmatic patients compared to those
in normal controls. Data are expressed as the mean + standard
deviation (SD). P-values indicate significance
.(for p<0.0001 **%*)
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ECP levels were elevated significantly in
patients with severe symptoms of asthma
(mean= 3.28 ng/ml, P =0.0006) in com-
parison to those in normal controls or pa-
tients with controlled asthma (1.9 ng/ml,
P=0.02). In addition, there was no signifi-
cant increase in ECP levels in patients with
controlled asthma relative to those in nor-

mal controls (figure 2).

Figure 2: Plasma levels of ECP. ECP levels were measured by
using a specific ELISA. ECP levels were elevated significant-
ly in asthmatic patients with severe exacerbations compared
to those in normal controls as well as those in patients with
controlled asthma. Data are expressed as the mean + standard
deviation (SD). P-values indicate significance
.(for p<0.05 and *** for p<0.0001 *)
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Discussion

This study aimed to assess plasma levels
of ECP and the IL-4 cytokine as possible
markers in asthma execrations during sand-
storms. Allergic asthma is characterized by

elevated IgE levels. To further ensure that

samples received were taken from allergic
patients, total IgE levels were measured.
As expected, a significant increase in the
total IgE level was noticed in all asthmatic
patients compared to that in normal con-
trols (figure 1).

Several studies have established that in
asthma, serum levels of ECP reflect the ac-
tivity of eosinophil cells and the severity
of disease '*'9. In the current study, ECP
levels were increased significantly in all
asthmatic patients who were on ICS treat-
ment relative to those in normal controls,
and patients with severe exacerbations had
higher levels of ECP than patients with
controlled asthma or normal controls
(figure 2). However, it has been shown
that ECP levels are reduced during treat-
ment with ICSs and therefore can be used
to evaluate the response to steroid
treatment!'® 7],

Taken together, these findings suggest that
high doses of ICSs are necessary to man-
age or prevent asthma exacerbations, as
not all asthmatic patients respond equal-
ly to ICSs!"®), and evaluation of ECP may
reveal a useful marker to evaluate disease
exacerbation during sandstorms. On the
other hand, ECP does not necessarily rep-
resent a specific marker of asthma exac-
erbations, as this protein can be measured
in several inflammatory conditions; there-

fore, assessment of ECP levels in patients
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diagnosed with asthma may be used for
further evaluation of the extent and severi-
ty of inflammation in asthma ['* 2,
Furthermore, IL-4 levels in plasma were
found to be positively correlated with the
lung function and severity of asthma and
therefore can be used as a potential marker
for the evaluation of disease *!). However,
in the current study, there was no detection
of [L-4 in the plasma of either normal con-
trols or patients with asthma. This result
could be explained as follows: the lower
detection limit of IL-4 in the ELISA was
approximately 31 pg/ml; therefore, 1L-4
was not detected either because its lev-
els were very low or because IL-4 is not
produced by healthy subjects. Additional-
ly, ICSs have been reported to inhibit the
gene expression of [L-4 2] which may ex-
plain why there was no detection of I[L-4 in
asthmatic patients since the patients were
using ICSs during the experiment. Thus,
IL-4 measured in the plasma of asthmat-
ic patients cannot be used as a marker to
evaluate the severity of disease during ex-
acerbation.

The limitations of the current study are that
patients with high plasma levels of total IgE
were not evaluated for further evidence of
parasitic infection or allergic bronchopul-
monary aspergillosis; therefore, a further
study should determine whether increased

levels of total IgE are a result of allergic

reaction and not due to parasitic infection
or allergic bronchopulmonary aspergil-
losis. Furthermore, the analyses of ECP
and IL-4 in lung secretions, such as spu-
tum or BALF, were outside the scope of
this study, and therefore, subsequent stud-
ies should address the possibility that lung
cytokine expression is a good indicator of
disease activity.

In conlusion, IL-4 in plasma may not be
a useful diagnostic biomarker to evaluate
airway inflammation and monitor asth-
ma severity during sandstorms, especially
if the patients have used ICSs. However,
ECP measured in the plasma may repre-
sent a useful diagnostic marker for asthma

exacerbation.
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Abstract

Background and Aims:

Silver nitrate is well known as an effective topical
treatment for epistaxis. It has some disadvantages
like the local burn extension and the noxious smell
that stimulates lacrimation and sneezing. Alum, on
the other hand, has been used in the medical field
to control bleeding by different specialties. If alum
which does not have silver nitrate disadvantages can
control epistaxis more efficiently, it would be a better
alternative.

The aim of this study is to compare the efficacy and
the outcome of silver nitrate and alum in control of

epistaxis.

Methods:

This is an experimental animal study on 15 rabbits
divided into 3 groups. A similar incision was made
in the nose of all rabbits in the 3 groups. In the first
group silver nitrate was used to stop bleeding, in the
second alum was used and the third was left for spon-
taneous cessation of bleeding. The mean time need-
ed for cessation of bleeding was measured and com-

pared. One week later, one biopsy from the healed

oeilal)

sifaa ) g Audtal)

b Alladll 5 48 5 jaal Aymia sl alall (o yiiad diadll &l
Goall alaia) Jie sl any el duzadll ol i cale ) 23l
& sad O Bl o aad Ay il Asil 5 (st Aol 8
Aalasiinl &5 il (g Al Al e ullanl) 5 il XS5 el
Adliie Glaads a5 iy 3l e 5 gl ol Jaall
aSaill dadll il i e e s sing Y @) il Sl IS 13)
al Sy @lld () oS ¢ 5l ST iy Gale ) A

il g il ol i el 5 Alled 45 Hlia 58 A yl) 038 (e Caagl)
e ) e syl

syl 4y )k

Cun e gana ¥ M Gpanda i)l 10 e Dy jai Al 02
Gle ganall 3 il Y1 maen 3 @) 8 Jlas 2 a dae
i gl dcadll @l i aladiul o3 ¢ (I de gendll 30
o S 5 AN il aladial o3 Al de sanall by ¢ iy 3l
LAl i) S JA 050

g sl 2y iy il il 53U gl o g A liay (ulS
I\.cjsj\&M\weﬁhcﬁwma\}&p)shsieﬁs.\;\j
Lena zoall Qi 48 5 5 (50 Al 5 Y e sandll (ha (5 A

Alum Usage for Control of Epistaxis as an Alternative to Silver Nitrate



Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

incision was taken from group 1 and another biopsy
from group 2 for histopathology.

Results: The bleeding stopped faster in the second
group, for which alum was used, in comparison to
the other two groups. The histopathological findings
in the biopsies taken showed better healing in the

wound on which the alum was used.

Conclusion:

Alum is a better alternative to silver nitrate in control
of epistaxis. It controls bleeding in a shorter time, and
also result in better healing characteristics when com-

pared to silver nitrate.

Keywords:

Aluminum; Epistaxis; Silver nitrate; Therapeutics.

Introduction

Bleeding of the nose has a prevalence of
almost 10%, and about 10% of them need
medical care. It affects most commonly the
children and the old age population with
comorbid conditions. It is one of the com-
mon emergency situations that are seen
almost on daily practice by family and
emergency physicians and by otolaryngol-

ogists.

There are many treatment options for
treatment of epistaxis depending on many
factors like the cause of the bleeding, the
severity and site of the bleeding and the
overall medical condition of the patient.

These options may range from simple first

sl
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aid procedures like pressing over the nose
in mild cases to outpatient procedures like
chemical or electrical cautery, topical
decongestant and nasal packs to more
aggrieve procedures like surgical ligation
or embolization of the bleeding vessel
in rare occasions with major recalcitrant
bleeding. Having many treatment options
make it very crucial to choose the right and
the best available treatment modality for
each patient to improve the practice and to
reduce the incidence of morbidity associat-

ed with management of these emergencies.

Little’s area on the anterior nasal septal
mucosa is by far the most common site of
epistaxis especially in children. In most

patients, the bleeding is readily seen and
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diagnosed by anterior rhinoscopy which
shows the bleeding point/s on the nasal
septum. Such bleedings are usually treat-
ed by chemical cautery (silver nitrate) or
electrical bipolar cautery, with the first op-
tion being preferred in most cases as it is

cheaper, easier and widely available.

Little in 1932 was the first to describe sil-
ver nitrate as an effective topical treatment
for epistaxis.!"! Silver nitrate in an aque-
ous environment acts as a strong oxidiz-
ing agent, stimulating the production of
free radicals which cauterize the involved
tissue and stop the bleeding.” Its availa-
bility as stick applicator makes its usage
very convenient for both physicians and
patients. However, it has some disadvan-
tages like its noxious smell which stimu-
lates lacrimation and sneezing which may
actually aggravates the epistaxis by in-
creasing the intracranial pressure. Another
disadvantage is the deep and wide local
burn extension, which may result in long-
term complications like nasal septal perfo-
ration due to tissue necrosis, especially in
patients who were exposed to silver nitrate
several times.! Tissues cauterized by sil-
ver nitrate will show cell death and throm-
bosis of vessels during the healing process,
which eventually will lead to necrosis and
repair as part of the inflammatory response

after exposure to silver nitrate.!

Moreover, silver nitrate causes pain due to
the chemical burn of the tissues which may
necessitate the use of analgesics.! It could
be also associated with palatal numbness,
thermal injury to neural structures, nasol-
acrimal duct obstruction and injury to
optic nerve especially in patient who un-
derwent sinus surgery and ethmoidectomy

previously.[®7!

If alum which does not have these disad-
vantages can control epistaxis with better
outcomes, it would be a better alternative.
Alum has also the advantages of being
cheap and easy to handle as it can be pro-
duced as stick applicators. Alum is a natu-
ral mineral salt. Its production is easy and
cost effective. It has no color, no odor and
it is soluble in water. Chemically, alum is a
double salt of aluminum or potassium alu-
minum sulfate

(Alum, KAl [SO4] 2 12H20).®

Alum has been used widely since ancient
times. It is used in industry to tan leather
because it precipitates hide proteins. Also,
it is used by barbers for refreshing the skin
and to stop bleeding after shaving. It has
been used in different industries like the
production of textiles, paints, papers and

deodorants.

Efficacy of alum is highly variable in med-

ical fields depending on its concentration.
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It acts as an astringent at concentrations
higher than 0.5% by precipitating proteins
over a bleeding surface.®!'” Conversely, it
may causes inhibition of platelet aggrega-

tion at concentrations of 0-1%.['1

Alum, beside its protein precipitation, has
low cell penetrability which limits its ac-
tion to the surface of the cell and inter-
stitial spaces, so the cells remain viable.
Another advantage of alum is the low sys-
temic absorption from topical application.
[12] Alum excretion is through the kidneys,
an increased serum levels can occur in pa-
tients with renal impairment and this may

results in prolonged prothrombin time.!'*!

The aim of this study is to ascertain wheth-
er alum can be a better alternative to sil-
ver nitrate in controlling epistaxis or not in
terms of the time needed to stop bleeding

and the healing characteristic.

Materials and Methods

This is an experimental animal study. It
was carried out in the animal laboratory
at College of Medicine, King Faisal Uni-
versity, Saudi Arabia. The study was ap-
proved by the institutional review board
(IRB) at College of Medicine, King Faisal
University. All animals received human

care as the study protocol complied strictly

with the guidelines of research on animals

at King Faisal University.

Three groups of albino rabbits were used
in this study, each group composed of 5
rabbits weighing 1800 + 50 grams. Intra-
peritoneal injection of 120 mg thiopental
was used for anesthesia on each rabbit, af-
ter almost 5 minutes the rabbit slept. An
incision was made in right side of the nose
of the rabbit on the nasal septum, at the
little’s area. This procedure was done for
the all 15 rabbits, the incisions made in all
rabbits were exactly similar with regards

to site, depth and length.

First group was cauterized with silver ni-
trate sticks, in the second alum sticks
(aluminum sulfate) was used and the third
was left for spontaneous cessation of
bleeding. The mean time for cessation of
bleeding was measured in the 3 groups.
After that, the rabbits were kept individ-
ually in cages at a constant temperature of

25 °C with access to food and water.

One week later, one biopsy from the

healed incision was taken from one rab-
bit in group 1 and another biopsy from
one rabbit in group 2 for histopathological
analysis. The site of the biopsy was packed
by gauze soaked in decongestant till hae-

mostasis was achieved at the biopsy site.
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The biopsy included a full thickness tissue
from the wound, and the adjacent mucosa,
and they were fixed immediately in forma-
lin and cut into 4-um-thick sections. Sec-
tions were stained with hematoxylin and
eosin stain and examined by a microscope.
The slides were examined by using a 400x
objective lens of a light microscope
(Nikon, Tokyo, Japan) which was connect-
ed to a digital camera

(Coolpix990; Nikon). Two blinded histo-
pathologists helped in preparation of the
slides and in confirming the microscopic
findings.

One-way analysis of variance (ANOVA)
test was used to compare the different
means, then a post-hoc test was done to
compare inter-group difference by using
the tukey’s honest significant difference
(Tukey’s HSD) test. Analysis was

performed using the SPSS program ver-

sion 20 (IBM Corp., Armonk, NY, USA).
A P value <.05 was considered statistically

significant.

Results

The mean time needed for cessation of
epistaxis was calculated in the 3 groups as
shown in table 1. It was lowest with 29.4
seconds in group 2 in which alum was
used, 36.4 seconds in group 1 for which
silver nitrate was used, 45.6 seconds in
the third group in which the incision was
left for spontaneous cessation of bleed-
ing. This difference was statistically sig-
nificant. Tukey’s HSD test for inter-group
comparison was calculated as shown in ta-
ble 2, and the difference was statistically

significant between all groups.

The gross appearance of the incisions after

Table 1: Mean Time for Cessation of Bleeding in the Different Groups.

Group Mean Time for One way ANOVA,
cessation of bleeding
in seconds + SD Bl
Group 1 (silver 364+34
nitrate)
Group 2 (alum) 204+27
Group 3 (spontaneous 45.6+3.4 000013
cessation of bleeding) '
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Table 2: Inter-group Comparison of Means for Cessation of Bleeding.

Group Means (seconds) Tukey's HSD test
P value
Group 1 vs Group 2 36.4vs29.4 011
Group 1 vs Group 3 36.4 vs 45.6 .002
Group 2 vs Group 3 29.4vs45.6 .001

the control of bleeding was clean and clear
with alum with no black discoloration and
eschar formation as seen when silver ni-
trate is used.

One week later, one specimen from group
1 and another specimen from group 2 un-
derwent histopathological analysis

(as seen in figure 1 to figure 4).

Figures 1 and 2 show healing of nasal tis-
sue one week after silver nitrate cautery
of the rabbit.The sections show stratified
squamous epithelium with areas of ul-
ceration, and overlying exudate, areas of
hemorrhage with underlying granulation
tissue. There are areas of inflammatory in-
filtrate rich in eosinophils in the sub-epi-
thelial tissue. These findings are indicative

of an active ongoing healing process.

Fig. 1. Histopathology for healing of nasal tissue, 100X.
It shows an active ongoing healing process after 1 week
from exposure to silver nitrate, with areas of ulceration

and granulation tissue.

Fig. 2. Histopathology for healing of nasal tissue,
after silver nitrate cautery, 400X.
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Figures 3 and 4 show better healing char-
acteristics of nasal tissue of the rabbit one
week after exposure to alum. The sections
show a near complete healing with strati-
fied squamous epithelial lining cells with
mildly distended superficial cells and areas
of hemorrhage and minimal inflammatory
infiltrate in the sub-epithelial tissue with

no ulcers.

Fig. 3. Histopathology for healing of nasal tissue,
100X. It shows better healing characteristics and a near
complete healing after 1 week from exposure to alum.

Fig. 4. Histopathology for healing of nasal tissue
after using alum, 400X.

Discussion

While Muslims go for trimming or shaving

their scalp off hairs as a last step of Umra
(Muslims visiting Mecca), it is common to
see barbers stop scalp bleeding with alum
in a fast manner. So, alum is well known
and has been used for long time by barbers
for treating shaving injuries. In fact, Alum
was used and described in Greek medicine
and also by traditional medicine in differ-

ent cultures.

Alum usage was also described widely in
recent literature for different medical indi-
cations, like its antibacterial effects and its

efficacy on the healing of oral ulcers. !!*!]

Searching the literature, no previous papers
were found that have assessed the effica-
cy of alum in comparison to silver nitrate
for the control of epistaxis or the mucosal
wound healing after exposure to silver ni-
trate and alum. There are many published
articles in other medical specialties about
the usage of alum for control of bleeding

in different sites.

Urologists used 1% alum solution as ir-
rigation for control of uncontrollable he-
maturia in cases of non-operable cancer of
bladder.!'® Irrigation of bladder with alum
stops bleeding by two different mecha-
nisms. First, it causes capillary constric-
tion and second by precipitating of protein

gel over the bladder wall.!'”!
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Ostroff and Chenaultin in 1982 were the
first to report complete stop of hematuria
with 1% alum solution in patients with
massive bladder bleeding.!"® They did not
report side effects of this treatment, which
could be given with no anesthesia. After
this study, several publications were re-
ported,”? -211 with success rates between
66% and 100% with 1% alum solutions.
Schootstra et al. reported good outcomes
in patients with bladder haemorrhage after
treating sixteen patients using 0.5% alum
solution.['” Nonetheless, intravesical alum
instillation seemed to be effective, the
most innocuous and inexpensive method
with the least morbidity in both radiation
cystitis and sloughing tumoral mass!'®*!
Intravesical 1% alum in irrigation was
also reported to represent an effective and
well-tolerated option for patients with
hemorrhagic cystitis associated with blad-

der carcinoma and irradiation.?’]

A 1% solution of alum also has been given
to control bleeding from a rectal carcino-
ma.? On the other hand, there are pos-
sible side effects and complications after
using alum. It is known that alum in salts
can cause allergic reactions in susceptible
individuals even after topical use.[*!

Encephalopathy and acute aluminum in-
toxication are also possible complications

of using alum, they happened mainly in

patients with impairment of renal function.
(26281 Shoskes et al. reported the death of
a patient with kidneys dysfunction, who
was treated twice within a 3-month period
using 1% alum given over 48 hours™®! To
avoid the systemic side effects in such sit-
uations, serum levels of aluminum can be

measured during the treatment.

Wound healing is a physiological process
that involves several overlapping stages.
These stages could include inflammation,
formation of granulation tissue, re-epithe-
lialization, extra cellular matrix (ECM)
formation and remodeling.®® This exper-
iment have demonstrated a better healing
features in the form of tissue formation and
re-epithelialization, an increased collagen
distribution and deposition, and increased
angiogenic marker in the healed tissue ex-
posed to alum. These better healing char-
acteristics will decrease the likelihood of
developing complications related to the
healing process like nasal septal perfora-
tion which is a well-known complication
that may occur when using silver nitrate
especially when it is used repeatedly or on
both sides of the nasal septum at the same

time.

The observations from this experiment
also propose that alum possesses better

efficiency to stop bleeding in a shorter
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time in comparison to silver nitrate and
this difference was statistically significant.
Although the mechanism through which
alum stops bleeding is not well clear, it is
most likely secondary to its ability to pre-
cipitate proteins that fasten the formation
of clots, and by causing constrictions of
the bleeding vessels.

One of the limitations of this study is that it
was done on animals, testing these findings
on human subjects is necessary to confirm

the outcomes seen in this study.

Another limitation is the small sample size,
a larger number of subjects is necessary to

make stronger conclusions.

This study should encourage further tri-
als to confirm the objective of this study
for treating a very common emergency in
the field of otolaryngology, with a neatly
faster, and more convenient method which

will result in less morbidity.

Conclusion

This experiment showed that alum is a bet-
ter alternative to silver nitrate in the treat-
ment of a very common emergency in the
field of otolaryngology. It represents a new
option that is more efficient in controlling
epistaxis in shorter time in comparison to

silver nitrate, and with less risk for devel-

oping healing-related complications that
could be encountered with using silver ni-

trate.
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Abstract

Aims:

The aim of this study was to study the prevalence, in-
dications and the different complications of caesarean
section in King Khalid Hospital (KKH)

Method:

This was a cross-sectional study done in one-year
duration (January 2016- December 2016) at KKH
Hospital (Majmaah Saudi Arabia) in the Gynecology
&Obstetrics Department. The study population con-
sisted of 394 women who delivered at the hospital

during the period of the study.

Result:

Most of patients who underwent cesarean section
were in the age group of 26-30 years(33.8%) and the
lowest number was in the age group 15-20 (1%), the
majority of patients were housewife (80.7%), re-
garding the parity most of them fall in the range para
2-4 (62.7%). C.S prevalence was 30.1% (394) and
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vaginal delivery was 69.9.1% (918), performed as an
emergency (59.1%) and the rest were done electively
(40.9%). almost one third of C-sections had compli-
cations 31.9% ,the other two third were free of com-
plications (68.1%), the highest rate of complications
was abdomen and pelvic adhesion 88 (69%) followed
by intra- and post-partum hemorrhage10 (7.9%), blad-
der injury 4 ( 3.1% ) and poor wound healing was
4(3.1%)

Conclusion :

This study concluded that KKH Majmaah hospital has
high prevalence of C.S in comparison to the interna-
tional figures which need effective strategies to bring
this number to normal figures, pelvic adhesion is the
most frequent complication which can led to further

future complications.

Keywords:
Caesarean section, prevalence, indications,

complications, Majmaah, Saudi Arabia

Introduction

Caesarean section is a major obstetric sur-
gical operation that result in greater reduc-
tion in maternal and fetal mortality since
it has been discovered for the first time;
the average rate has been stated by World
Health Organization to be between

(10 to 15)% , however the rate can reach
up to 22.5% in UK and Canada ', Re-
cently, there is increase in the normal rate
in many countries, for instance in certain
countries more than 50%of their deliver-
ies are conducted by Caesarean section

and the following information gives an

-
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idea about where the highest frequency
of Caesarean section in the world , the Do-
minican Republic , Brazil and Egypt their
rate range between 55% to 58% [*#! and
the reason behind this increase maybe due
to performing C.S without medical indica-
tions.

Although C-section has managed many
obstetric problems, it has many complica-
tions, which increases maternal mortality
and morbidity such as hemorrhage, infec-
tion, trauma to bowl or bladder as well as
thromboembolic diseases, more over ,the
increase in the rate of C-section has a

negative impact on hospital resources
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121 Caesarean section is a name that de-
scribes surgery to the lower abdomen to
deliver one or more fetus '*'*1. Sometimes
vaginal rout of delivery can endanger the
life of the mother, the baby or both 1¢1#),
Spinal or general anesthesia can be used
for C-section, the choice depends on the
indication of the surgery and the medical
condition of the mother and the baby !*-21],
The skin of the lower abdomen is cleaned
with antiseptic solution then opened with
15 cm incision; the uterus is identified and
opened with separate incision followed
by delivery of the baby and placenta -7,
Finally, both incisions were closed with
sutures 3%, Cesarean section is done for
many reasons such as multiple pregnan-
cy, high blood pressure, obstructed labor,
breech presentation and issues related
to the placenta and umbilical cord P-4,
Breast feeding is initiated as soon as pos-
sible as the baby needs early nutrition and
the process of breastfeeding help uterus
to contract, the mother needs about two
to three days in the hospital before return
to home. Cesarean section reduces mater-
nal and fetal mortality and morbidity but
also it has many maternal complications.
(39, Tt remains the major cause of maternal
death in developing countries and respira-
tory problem in the fetus. There are many
guidelines recommend doing C-section

after 39 weeks gestation and prevent per-

forming it without medical reasons. %37
Twenty-three million C. sections were
done all over the world during the years
2012. Research found that the highest
rates was 27% in 45 countries and the low-
est as 7.5% in more than 50 counters. **
(WHO) has recommend that the normal
rate of the C-section is 10% to 15%. The
rate in North America in continuous in-
creasing from 17.5% of deliveries in 1995
to 23.7% 1n 2003. Furthermore, caesarean
delivery has a negative impact on maternal
and neonatal health with many complica-
tions as well as financial burden. %! vag-
inal delivery recommended by the Socie-
ty of Obstetricians and Gynecologists of
Canada (SOGC), to be the safest mood of
delivery for both the mother and newborn.
401 Guidelines for clinical practice has a
positive impact on dropping the high rate
of C-section that seen in many countries.,
411 these guidelines include educating the
women and her family about the mood of
delivery that helps her to take decision.
There are many practices can lead to re-
duction of caesarean rate such as induction
of labor at term, applying operative vag-
inal birth and vaginal birth after previous

caesarean birth >4,

Methods

This study is a cross-sectional study, con-
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ducted in king Khalid Hospital in Ma-
jmaabh, it is a referral hospital providing
health services to 130000 population, in
addition to patients from many district hos-
pitals. The hospital has a capacity of 225
beds distributed in different departments.
The obstetrics and gynecology department
consist of outpatient obstetrics and gyne-
cology clinics, inpatients and two theat-
ers. The study population consisted of all
records of patients who were delivered in
King Khalid Hospital Majmaah in the pe-
riod from Ist January 2016 to 31 Decem-
ber 2016, and they were 394 record. The
data were collected by filling a pre-tested
checklist from the hospital records. Data
analysis was performed by SPSS and pre-
sented in tables and graphs. The study
obtained ethical approval from Majmaah
University ethics committee. Permission

taken from hospital authority.

Results

Table (1) summarized General and so-
cio-demographic features of the patients
of this study. Patients who underwent ce-
sarean section were in the age group of 26-
30 years (33.8%) and the lowest number
was in the age group 15-20(1%), most of
the patients were housewives (81.3%). Re-
garding parity, most of the patients were

para 2-4 (63.1%) and the least were primi-

gravidae (12.7%).

Table 1. Sociodemographic characteristics of
women conducted Cesarean Section in KHH

Characteristics Number (%)
Age
15-20 4 (1.0%)
21-25 35 (8.9%)
26-30 133 (33.8%)
31-35 112 (28.4%)
35 or more 110 (28.0 %)
Occupation
Housewife 318 (81.3%)
Employee 31 (7.9 %)
Other 45 (1.8 %)
Total 394(100%)
Parity
1 50 (12.7%)
2-4 247 (63.1%)
5 or more 97(24.2%)

The total number of deliveries in King
Khalid Hospital in the period from January
2015 to December 2015 was 1312 patients
(with an overall CS rate of 30.1% (394)
and rate of vaginal delivery was 69.9.1%
(918). Most of C-sections were performed
as an emergency (59.1%) and the rest were
done electively (40.9%). Almost one third
of C-sections had complications (31.9%),
the other two thirds were free of complica-
tions (68.1%), as shown in table 2.
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Table (2)Type of Caesarean section
and its complications in
King Khaled Hospital, Majmaah

lowed by one previous scar (15.5%), fetal
distress (7.4%), breech (5.1%) preeclamp-
sia (2.5 %), Multiple pregnancy (1.8%)

— S
Characteristics Numjber (%) and failed to progress (3.2%) as shown in
Type of Caesarean section ble 4
Emergency 228 (57.9%) table <.
Elective 166 (42.1% Table 4.Indications of cesarean section
Total 394(100) in women delivered in KKH
Complications Characteristics Number (%)
Not Complicated 268 (68.1%) Multiple scar 181 (47.2%)
Complicated 126 (31.9%) Fetal Distress 29 (7.2%)
Total 394(100) FTP 14.(3.2%)
Preeclampsia 10 (2.5%)
Table 3 shows the rate of complications. | Multiple pregnancy 7 (1.2%)
The highest rate was abdomen and pelvic Other 72 (18.1%)
adhesion 88 (69%) followed by intra- and Total 394(100)
post-partum hemorrhage (7.9%), bladder Discussion

injury(3.1% ), poor wound healing (3.1%),
post-operative endometritis ( 4.7%) and
the least rate was anesthetic complication
which constitute (0.7% ).

Table (3)Types of complications of cesarean
section in women delivered in KKH

Characteristics Number (%)
Pelvic adhesion 88 (69.4)
Hemorrhage 10 (7.9%)
Endometritis 6 (4.7%)
Poor healing 4 (3.4%)
Bladder injury 4 (3.4%)
Wound infection 4 (3.4%)
ICU admission 4 (3.1%)
Re-opening 3 (2.3%)
Death 2 (1.7%)
Anesthesia 1 (0.7%)
Total 126(100)

Most of the patients were operated because

of multiple previous scars (45.7%) fol-

The prevalence of cesarean section during
one-year was 30.1%, which far more from
the normal rate of cesarean section accord-
ing to WHO rate and much less in compar-
ison to study done in Qassim Saudi Ara-
bia by Alsheecha MA ¥ which was 55.4
%. However, study done in japan by Eri
Maeda shows rate of 18.5% which is close
to international figure **). The most com-
mon indication of cesarean section was
multiple previous C-section scars (two or
more) with 47.5% followed by (one pre-
vious scar) with 15.5%. In this study, the
multiple previous C-section scars was rep-
resented more than 60% of total number
of cesarean section which considered the

most frequent reason , in my opinion the
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decision of primary C. section must be
supervised because this is an important
factor that lead to increase in overall rate,
if we could managed to reduce primary
C.S then this will reduces the overall rate
of C-section . In this study, the overall rate
of complication was 31.9%. The com-
monest complication was pelvic adhesion
from previous surgery (69.4%) which ne-
cessitate the need for high skilled physi-
cians to minimize the complications dur-
ing the surgery. The hemorrhage (intra and
post-partum) and wound infection were
represented 7.9% and 3.1%, respectively.
This result supports Tetsuya K et al study
who stated in their study that those compli-
cations were represented only 2 to 7% “9).
In this study, bladder injury complication
that resulted due to the high rate of pelvic
adhesion represented 3.1% of the cases.

The study Concluded that there is high cae-
sarean section rate in King Khaled Hospi-
tal, Majmaah, Saudi Arabia. Multiple scar
1s the most common indication of cesarean
section in women delivered in the hospital.
Pelvic adhesion is the most frequent com-

plication.
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Abstract

Background &Aims:

Adherence to medication is an important part of pa-
tient management, Adherence rates may be lower
among patients with psychiatric disorders compared
to patients with a physical disorder. Our aim was to
measure adherence to medication among outpatient

psychiatric patients, and the factors associated with it.

Methods:

A cross-sectional study was conducted in Al-Amal
Hospital for Mental Health in Al-Madinah. Eligible
participants met with one of the data collectors for
assessment of their adherence. Adherence was inves-
tigated by use of the Morisky Medication Adherence
Scale plus Information about the demographics and
reasons of difficult adherence were collected.
Descriptive Statistical analysis was performed using
Statistical Package for Social Sciences, version 20
(SPSS Inc., Chicago, IL, USA). P< 0.05 was con-
sidered as significant. Correlation between adherence

and other independent variables was calculated.
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Results:

A total of 385 patients met the inclusion criteria
and participated in the study. Of those, 244 (63.4%)
were males while the remaining 141(36.6%) were
females. Half of the patients (51.2%) reported low
adherence to their psychiatric medication, with sta-
tistically significant differences was observed relat-

ed to sex and education level.

Conclusions:

Our study concluded that adherence to psychiatric
mediations is low among psychiatric patients in a
hospital in Madinah. Our study highlighted the im-
portant socio-demographic factors affecting adher-

ence of psychiatric mediations.

Keywords:
Al-Amal hospital-Madinah KSA, Non-adherence,

psychiatric patient.

INTRODUCTION:

Adherence to medication is an important
part of patient management, The WHO de-
fines adherence as “the extent to which the
individual behaviour including drugs-tak-
ing coincide with agreed recommenda-
tions from a healthcare provider.'
Medication adherence behaviour refers
to compliance by patients in taking their
prescribed medications as ordered by their
treating doctor (adherence) as well as fol-
lowing out their orders throughout the du-
ration of drug course (persistence).l?! ¥
Non-adherence has been a major concern

to healthcare workers and an important
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health problem that jeopardizes the pa-
tient's therapeutic outcome, especially
psychiatric patient.l¥) Non-adherence has a
major effect on illness it increase proba-
bility of relapse leading to higher rate of
hospitalization. It includes unwillingness
to follow psychiatrist instructions ,not in-
itiating the drug therapy and termination
before desired time. The typical rates of
non-adherence in general about 50% for
prescribed medication, ranged from 10%
to 76% among psychiatric patients. ¢ It's
found that Adherence rates lower among
psychiatric individual compared to pa-
tients with a physical disorder. " Different

studies have reported different non-adher-
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ence rates of psychiatric medication that
vary between different types of psychiatric
illnesses. Non-adherence range for major
depressive disorder was 28% - 52%, for bi-
polar disorder (20%-50%), and for schizo-
phrenia (20% - 72%). Furthermore, it was
reported as 57% for anxiety disorders in
one of the studies.® One of the important
reasons of non-adherence to psychiatric
medication is the chronic nature and long
duration of treatment. Many studies report-
ed that most of the medicines which were
prescribed for chronic diseases were not
actually recommended.” Studies showed
that violence , suicide, relapse, readmission
to hospital highly increase with non-ad-
herent consumers compared with adherent
ones!!®121 - confirming that adherence to
antipsychotic medication decrease the risk
of violence according to study in Canada
among schizophrenia patients. ['*! This em-
phasize that low adherence to medication
is pivotal for relapse after depressive epi-
sode and hence proven that this is an im-
portant public health issue to address.!'*!

Patients having an attitude of non- adher-
ing to medications can suffer from other
complications due to relapse of psychiatric
disease thereby resulting in re-hospitaliza-
tion. One of the challenges that a psychi-
atrist facing during discussing treatment
modality is to ensure patients adherence

to medication. Factors of non-adherence

include the attitude of the patient towards
medication which could be a probably
a result of any previous trial, lack of un-
derstanding or knowledge , severity of
the case, support from caregiver or socie-
ty which plays an major important role as
well as relationship between the psychi-
atrist and patient. ['*! Patient-related fac-
tors such as age, sex, education , patient
beliefs about drug and cultural myths.!'%!17
A study in Saudi Arabia on depressed pa-
tients showed that there is a high relation-
ship between non-adherence and patient
beliefs about antidepressant medication.['®!
Others important factors like disease-relat-
ed factors and physician-related factors.!'*!
Some factor related to side effect like
psychotropic medication cause sleep dis-
turbance, weight change, and sexual dys-
function. In Pakistan, a study found that
psychotropic medication side effect is a
common cause of non-adherence. ')

Fiirthauer et al, reported that the factors
associated with non-compliance against
the psychiatric medications were physi-
cians’ limited knowledge, and patients’
lack of awareness. This calls for improv-
ing the physician’s knowledge related to
these factors, communication and under-
standing and taking patient involvement
as a key strategy to improve adherence to
medications. % To the best of research-

er’s knowledge, there was no previous
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study conducted in Madinah that find out
the prevalence of non-adherence and its
associated factors among psychiatric pa-
tients. Therefore, our study would report
the magnitude of non-adherence of psy-
chiatric medication among adult psychiat-
ric patients in al-Amal hospital. Our study
findings would help in finding the actual
magnitude of this non-adherence issue in
our study population that will eventually
help in devising intervention to resolve
this important public health issue.

The aim of our study was to measure ad-
herence to psychiatric medications among
outpatient psychiatric individuals, and the

factors associated with non-adherence.

SUBJECTS AND METHODS:

We conducted a cross sectional study by
recruiting 385 patients taken as systematic
random sample every tenth patient attend
the outpatient clinic who visited Al-Amal
Hospital for Mental Health in Al-Madi-
nah between 30 September to 31st Octo-
ber 2017. The sample size was calculated
using online sample size software by as-
suming the proportion of non-adherence to
be 50-52% (18), 5% precision with 95%
confidence interval.

Inclusion criteria for this study were main-
ly adult psychiatric follow-up patients,

whose age was more than 18 years and

they were on prescribed psychiatric med-
ications, while we excluded patients who
were not able to communicate because of
lack of insight. Data collected from the
patients by interview, written consent was
obtained from each respondent. Study tool
was questionnaire included three parts
that assessed patient socio-demographics,
patient self-reported medication and ad-
herence attitude. Adherence attitude was
based on the 10 item The Medication Ad-
herence Rating Scale (MARS) that evalu-
ated both attitudes about medications and
actual medication-taking behaviour. It also
addressed common reasons for difficulty
in medication adherence. Score for each
patient was calculated using online calcu-
lator
(https://healthengine.com.au/info/psycho-
sis-medication-adherence-rating-scale)
MARS was developed from Morisky et
al’s Medication Adherence Questionnaire
(MAQ). The reliability of this tool is good,
but the validity is moderate. Items in the
MARS about attitude to medication is very
helpful for clinicians which addresses in
identifying barriers to adherence in indi-
vidual cases. The validity and reliability of
MARS has been established by Thompson
et al .and then Flako et al. ?"'1?2, The total
score ranges from 0-10 with a higher score
>6 indicating better adherence. Weak-

nesses of MARS Scoring required some
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interpretation as, “yes” response does not
necessarily indicate a positive attitude or

behaviour.

Study Outcomes and Measures:

Dependent Variables:

* Non-adherence rate

* Factors associated with non-adherence
Independent Variables:

* Age

* Gender

* Education level

After IRB approval taken, the question-
naire was filled by interviewing the pa-
tients with different psychiatric disorder
(Depression, anxiety, schizophrenia and
bipolar disorder) to measure their non-ad-
herence rate with medications according
to MARS scale and factors associated with
non-adherence according to Culig scale.
Statistical Analyses:

Descriptive Statistical analysis was per-

formed using Statistical Package for Social

Sciences, version 20 (SPSS Inc., Chicago,
IL, USA).

P< 0.05 was considered as significant.
Correlation between adherence and other
independent variables were calculated.
Ethical Considerations:

Ethical approval was granted by the local
committee of ministry of health -Madinah
Saudi Arabia in 4/7/1439H (IRB-143).
Informed Consent:

Participation were voluntary and written
informed consent were obtained from all
the participants after describing the aim of
the study. Privacy and confidentiality were

assured.

RESULTS:

Most of the sample were men 244 (63.4%).
Their ages mostly ranged from 21 to 50
years (56.4%) and level of education

mainly secondary and university level 235
(97.9%) (table 1).

Table.1. Sociodemographic characteristic of study participates (n = total 385)

Variable n %
Gender Male 244 63.4
Female 141 36.6

Age group (years) <15 23 6.0
15-20 33 8.6
21-50 217 56.4
>50 112 29.1
Education level [lliteracy 51 13.2
Primary and elementary 99 25.7
Secondary & university 235 97.9
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Frequency of non- adhere in our study is
197 (51.2%), almost like study conduct-
ed by Al Jumah K among 403 depressed
patient showed Half of them (52.9%) had
low adherence to their antidepressant drug
(®)but lower than the following two stud-
ies one at King Abdul-Aziz Hospital-Mak-
kah among 342 psychiatric patients re-
sults showed74% of them not adherence
to medication”! second study in TAIF

among 233 from Mental Health Hospi-

tal clinic the Incidence of non-adherence
was high (84.1%) but the tool used was
a self-administered questionnaire. **The
most frequently endorsed items were For-
getting to take medication (74.5%), medi-
cation makes them feel tired and sluggish
(48.3%), sometimes stopped when felt
worse (47.5%). take medication only when
they sick was one of the less frequently en-
dorsed items (38.2%). (Table 2)

:Table.2. Frequencies of responses on Medication Adherence Rating Scale questions

Questions Response n %
1-Do you ever forget to take your medication? Yes 287 74.5
No 98 25.5
2-Are you careless at times at taking medication? Yes 170 44.2
No 215 55.8
3- When you feel better do you sometimes stop taking your Yes 161 41.8
medication? No 224 58.2
4- Sometimes if you feel worse when you take the medication Yes 183 47.5
do you stop taking it? No 202 52.5
5- I take my medication only when I am sick Yes 147 38.2
No 238 61.8
6- It is unnatural for my mind and body to be controlled by Yes 159 41.3
medication No 226 58.7
7- My thoughts are clearer on medication* Yes 263 68.3
No 122 31.7
8- By staying on medication, I can prevent getting sick™ Yes 261 67.8
No 124 32.2
9- I feel weird, like a zombie, on medication Yes 154 40.0
No 231 60.0
10- The medication makes me feel tired and sluggish Yes 186 48.3
No 199 51.7

* disagreeing with this item connotes non-adherenc
Note: that higher MARS scores indicate lower adherence
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Frequencies of Reasons of difficulty ad-
herence to medication among participants
often because patient did not want to see
by other while they take their medicine
(23.4%), Drug is toxic (21.3%), afraid to
being dependence on drug (20.0%). some-

time mainly because also drug dependence

(40.5%), high drug price (39.7%) and for-
get to take drug (37.9%). very rare cause
because of drug not available (26%) and
never because if they have cold (41.3%),
numbers of drug per day (39.2%).

(Table 3)

Table. 3.Reasons of difficulty of adherence to medication among participants:

Variable Never | Veryrare | Sometime | Often

n % | n | % n % | n| %
1- Not at home at time of drug take 140 [36.4| 83 [21.6 | 113 129.4 |49 (12.7
2 - Drug not available 125132.51100]26.0 [ 112 [ 29.0 | 48 | 12.5
3 - Forget to take drug 83 |121.6]| 94 |24.4 (146 (379 |62 |16.1
4 - Many drugs per day 151 (392 68 [17.7| 95 |24.7|71|18.4
5 - To avoid the side effect 116 [30.1] 69 [ 179128332 |71 |18.4
6 - Did not want to see by other 124 132.2| 64 | 16.6 [ 107 [ 27.8 | 90 | 23.4
7- doctor change treatment plan frequently | 148 | 38.4| 81 | 21 | 49 | 244 |61 |15.8
8 - Because Drug is toxic 120 131.2] 59 | 153124 (32282213
9 - Drug time is at my sleeping hours 113 129.4| 80 | 20.8 1221|314 (71184
10 - When I have cold 159 1413 80 |20.8| 93 | 242 |52]13.5
1 1- Because I feel depressed 139 [36.1 ] 63 [16.4|125]32.5|57(14.8
12 - Inappropriate drug time with me 145 (37.7] 54 | 14 | 138 | 35.8 |48 [ 12.5
13 - Consume all available drug 148 13841 68 | 17.7101 [ 26.2 |68 |17.7
14 - 1 feel well 124 132.2| 57 | 14.8 [ 138 [35.8 |66 |17.1
15 - Afraid to be dependent 96 |249| 55143 |156(40.5]77|20.2
16 - Drug price is high 112 129.1] 59 | 153|153 [39.7 |61 |15.8

There was significant correlation between
adherence and gender of participant p val-
ue 0.00. in favour of the male sex,91% of

men versus 9.0% women and between ed-

ucation level and adherence p 0.00. 73.8%
of adherent group had secondary or uni-

versity level of education (table 4).
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Table 4. Relationship between adherence to medication and Sociodemographic factors

Variable Adherence®™ | Non - adherence | Chi square | P. value
(X2)
n % n %
Gender Male 171 70 73 30
(171+73=244) 120.4 0.000
Female 17 12 124 88
(17+124=141)
Age group <15 12 52 11 48
(yrs.) (12+11=23)
15-20 21 64 12 36 3.39 0.3
(21+12=33)
21-50 102 47 115 53
(102+115=217)
>50 53 47 59 53
(53+59=112)
Education [literacy 9 18 42 82
level (9+42=51)
Primary & 39 43 52 57 28.1 0.000
elementary
(39+52=91)
Secondary &| 135 57 100 43
university
(135+100=235)

» Score > 6 indicate adherence.

Rate for those adhere was 188(48.8%) and non-adhere 197(51.2%)

DISCUSSION:

The aim of this study was to measure ad-
herence rate towards medication among
outpatient psychiatric patients in Madinah
city and its associated factors. Studies on
reasons of non-compliance on drugs and
difficulties that face the patient is impor-
tant to address this problem and add strat-

egy to decrease it by increase awareness of
doctors toward this factor.

Our results showed that the frequency of
non-adherence to medication by the pa-
tient was 51.2%, not far from other studies
66.9% ! India, 55.5% Benin City Nige-
ria,'*! 54.2% B'Maiduguri in North-eastern
Nigeria, 41% %1 39.6%!*"! Ethiopia 39%/*"

Pakistan non-adherence rates. Further-
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more, 52.9% participants having major de-
pressive disorder in Saudi Arabia reported
low adherence to their antidepressant med-
ication.["! Ademola et al, reported 50.6%
patients were adherent with the appoint-
ments of psychiatric clinic, while 57.4%
reported to be non-adherent to medication
in Nepal.

From my view these high rates of non
-adherence because nature of psychiatric
illness and the long duration need it be-
fore symptoms resolved. Non-adherence
to anti-depressive medication would even-
tually increase cost to healthcare systems.
Reasons included were relapse, multiple
admissions to the emergency room, re hos-
pitalizations and further consultation by
psychiatrics physicians. 12-3%

We found that important reasons for not
adhering to prescribed medication were
fear of toxic effect of drug and to become
dependence. In Saudi the drug is free for
citizen for that cost or drug availability not
considered as obstacle to adhere to drug
unlike other country like Indial®" studies
showed that the most common reasons for
poor medication adherence were financial
problems (41%), long distance to facilities
(35%) and in Pakistan? the most preva-
lent reasons for non-adherence include
drug cost (22%),in Andhra Pradesh med-
ication cost (42%).%] Forgetting to take

medication (74.5%) in our study was much

higher than forgetting to take medication
(36%) B Pakistan and forgot to take med-
ication (18%). 1%

In a study conducted in specialized hospi-
tal in Ethiopia it was found that prevalence
of non-adherence to psychiatric medica-
tion was 41.2% and it was also reported
that non-affective psychosis contributed
44.5%. In addition, around three fourth
(78.2%) of psychiatric patients reported
forgetting for their non-adherence . The
common reasons reported for non-adher-
ence to medication in Canada ** and India
Blwere feeling better and forgetting to take
medication in time. In our study males were
found to be more adherer than females. Our
finding is supported by a study conducted
in tertiary hospital in India, which reported
that women were three times more likely
to be non-adherent as compared to men
(AOR 2.7; 95% CI: 1.1-7.1) [25] But in
Ethiopian referral hospital women were 2.3
times more adherer to psychiatric medica-
tions as compared to men ¢ (AOR 2.34;
95% CI: 1.45-3.74). Furthermore, another
study showed that females were twice like-
ly to be adherent as compared to males. 4!
Another study conducted in Saudi Arabia
among major depressive disorder patients
reported higher level of adherence among
males as compared to females and this was
also statistically significant difference.

(181 Another study conducted in Nigeria
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among out-patient clinics of a Psychiatric
Hospital found that there was no statisti-
cally significant difference between low-
er adherence to psychotropic medications
and socio-demographic characteristics.
' In our study education correlate better
with adherence, around 73.8% of adherent
group had secondary or university level of
education. Similarly, a study conducted
among psychiatric patients in Ethiopia re-
ported that tertiary education (AOR 2.69;
95% CI: 1.46—4.85) was associated with
better adherence. *®! Another study con-
ducted in psychiatric inpatients in Austria,
participants having higher education were
statistically significantly found to be twice
as adherent as compared to those who
were illiterate. ' Another study reported
that illiteracy was statistically significantly
associated with non-adherence, which is
consistently reported in other studies. (3% %]
Role of physicians to the non-adherence of
psychiatric mediations is vital. There may
be several reasons which included: unable
to prescribe simple prescription, failure to
describe the advantages / side effects of
therapy and not considering patients’ life-
style and treatment cost. We support the
recommendation state that other healthcare
providers such as pharmacists, nurse and
their immediate family members should
play their roles for improving psychiatric

mediation adherence among high risk pa-

tients. 4!

This study strength points are used of
well-validated scales, data collectors were
interviewed participant face to face, while
the limitation was the adherence patterns
taken from patient in one hospital, so the

study generalizability may be limited.

CONCLUSION

Our study concluded that adherence to psy-
chiatric mediations was about 49% among
psychiatric patients in a hospital in Mad-
inah, highlighted the important socio-de-
mographic factors affecting adherence of

treatment.
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Abstract

Background & Aim:

Expatriate workers are frequently marginalized and
vulnerable but we know little about their mental
health. Depressive disorders have been shown to
have significant effects on workforce productivity
and the economic development of a country. Thus,
this research aims at determining the prevalence and
sociodemographic factors associated with depressive

symptoms in expatriate workers in Saudi Arabia.

Methods:

A cross-sectional interview survey of 4575 male expa-
triate workers from 270 randomly selected business-
es/companies was conducted. The predictor variables
are sociodemographic and workplace characteristics.
Trained interviewers employed the Composite In-
ternational Diagnostic Interview (CIDI) instrument
to determine the Diagnostic and Statistical Manual
(DSM-1V) for depressive symptoms (outcome vari-
able). The relationship between sociodemographic,
workplace correlates and depressives symptoms was
investigated using multivariate regression analysis

Results:

gl

s cilaal) g Adtal

Cayai Y LT ¢ Cancall g Giaegill il Jland) (o ety L )i
LY alhaaY) o) cd i) agisa oo JE) (5 5m
Toalaiy) daiill y Alalall (g g8l dualnl e 5 S el ili Ll
ol gl DLl (20 paald () il aa Chagy ¢ Jullys ol
Jlaall (sal CLESY) (gl jely dasi jal) 81 2 gaall Lelaia¥)
g gl Ayl ASLaal) 3 il )

Cad) 43y 5k

A58 YV e (e otinl Jale £0V0 aadalaia Al prosa o)y o
pailadll (A L) Gl jpaiall ) sde Lo sl o3 A4S 0/
O aaiiul | Jaall GSa (ailiad 4] e sanll s daelaiay)
3ail (CIDI) &S al A sall dpaiiill Al 31l ¢ 0524l
Y] (=l e (DSMATV) (haayly oapiiil) Jda
Lelaa¥l gale¥l gn 4l dul pn & (dagll )
Silad aladinly ¢ QY15 B Y1 Glafs ¢ A e sanll
Sl paaiall ddaia lassy)

:

Jba dalse Jedii 73,V QY (al el i) Jae gl
Guall QY (e

-1,+28) 1,0) ¢ = AOR - Aaeall ina )1 duus) (3 il
RS ((Y,YY10),800) Y0V e = AQR) giadl s (Y,)1Y

Prevalence and sociodemographic correlates of depressive symptoms among male expatriate workers in Saudi Arabia.



Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

The depressive symptoms prevalence was 19.7%.
Risk factors for depressive symptoms include eth-
nicity (Filipinos (adjusted odds ratio — AOR=1.510
(1.054-2.162) and Yemenis (AOR=2.010 (1.455-
2.776)), older age >50 years (AOR = 2.648 (1.861-
3.768)), diploma or university qualifications (AOR
= 2.144 (1.602-2.870)), income >6000SAR (AOR
= 2.024 (1.318-3.107)), poor physical health (AOR
=1.709 (1.137-2.569)) and emotional health (AOR =
9.130 (5.664-14.716)).

Conclusions:

The prevalence of depressive symptoms is high
among expatriates. The findings provide new under-
standing of the impact of the identified sociodemo-
graphic correlates on the occurrence of high levels
of depressive symptoms such as ethnic differences
are associated with greater depressive symptoms
risk. These results suggest there may be a benefit in
screening for depressive disorders, provision of eth-
nically bespoke, and adapted clinical interventions
and workplace prevention programs to ensure equal

quality care.

Keywords:
Depressive symptoms; Expatriate workers; Work-

place; Sociodemographic; Prevalence

INTRODUCTION

A recent World Health Organization re-
port!!! describes depression as the most
common mental illness, predominant
cause of disability, a leading contributor to
the global burden of disease with approx-
imately 300 million people affected glob-

ally and contributes to 800000 suicides
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annually. Mental disorders are common in
the Eastern Mediterranean Region (EMR)
(231 Large-scale community surveys con-
ducted in the region suggest rates of psy-
chological distress between 15¢6% and
355%, with higher rates in countries with
complex emergencies. The prevalence of
depression among expatriates in the Unit-

ed Arab Emirates and Bahrain varied from
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13% to 25% ™51, and in Saudi Arabia, de-
pression prevalence of 20% has been re-
ported among expatriate workers [®!,

Depression has significant effects on
workforce productivity, society, and rela-
tionships which consequently impact or-
ganizational effectiveness and economic
development of a country”. When expatri-
ate workers arrive in the destination coun-
try, they are often healthier than similar in-
digenous populations. The reason is that of
positive self-selection at the time of immi-
gration and the positive selection, screen-
ing, and discrimination applied by the host
countries®l. However, the advantage of the
healthy migrant effect may deteriorate over
time due to negative aspects of the process
by which expatriates change their attitudes,
values, and behaviors as they are exposed
to their host culture 1%, Besides, a combi-
nation of personal transitions, distortion of
psychosocial contexts, family, social sys-
tems, language, and financial constraints
may give rise to anxiety and depression in
this group > 7. Crucially, expatriates tend
to have low uptake of essential health in-
surance coverage, engage in an occupa-
tion that natives are reluctant to take up
and labor long hours in energy-demanding
industries ' 121, Consequently, expatriates
are frequently viewed as marginalized and
vulnerable, making them susceptible to de-

pressive disorders ['* 3], Research provides

a strong argument for greater investment
in mental health services in countries of
all income levels. It suggests a fourfold in-
crease in economic production and health
outcomes for every United States Dollar
(USS$1) invested in scaling up treatment
for depression and anxiety . Interesting-
ly, this finding is important in the context
of the Kingdom of Saudi Arabia (KSA)
given the goal of increased economic pro-
duction outlined in Vision 2030 . KSA
has been largely dependent on migrant la-
bor since the oil boom to the extent that
one-third of its current population consists
of expatriate workers'®!. Indeed, suicide is
more common among expatriate workers
compared to Saudi nationals and expatri-
ates experience a greater risk of psychosis
during hospital admissions !'". We know
little about the effect of sociodemograph-
ic and work-related factors on the risk of
depression in the expatriate population in
Saudi Arabia. The only available research
involved interview surveys of immigrant
workers in one company in Al-Qassim,
Saudi Arabia!?. The authors reported that
perceived life stress and general health
conditions were strong correlates of de-
pression and expatriates aged >51 years
were less likely to be depressed. How-
ever, the study focused only on the basic
psychosocial correlates of depression in

a small-scale sample of expatriates. The
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detailed workplace and sociodemographic
correlates such as age, income, ethnicity,
and how these factors are independently
associated with depressive symptoms have
not been fully investigated in a large na-
tionally representative sample. This study
aims to extend existing work using data
from a large scale cross-sectional study. A
comprehensive understanding of the risk
factors for depressive symptoms in this un-
derserved group could provide an empiric
basis for targeted workplace preventative
mental health interventions. Therefore, the
objectives of this study included

(1) to investigate the prevalence of depres-
sive symptoms (2) to determine the socio-
demographic and workplace correlates of
depressive symptoms in a representative

sample of expatriate workers.

MATERIALS AND METHODS

Respondents

This study reports on the aspect of the sur-
vey that investigated the prevalence, so-
ciodemographic, and workplace correlates
of depressive symptoms. The study used
an approach that includes face-to-face in-
terviews with a representative survey sam-
pling to collect cross-sectional data from
expatriate workers in Riyadh. Riyadh was
chosen because most businesses/industries

in Saudi Arabia have their main offices

there. The surveys employed a multistage
stratified cluster sampling method to col-
lect self-reported sociodemographic and
health-related information from expatriate
workers in 102 495 companies randomly
selected businesses/industries. The sample
size of respondents required in the study
was 4629. This study methods and sample
size calculation have been described in de-
tail elsewhere !'* ', The managers or rel-
evant departments in the selected industry
sectors provided the staff list from which
respondents were randomly selected. The
inclusion criteria are respondents must be
18 years and over and be non-Saudi na-
tionals. Ten interviewers were employed
in the study to administer the survey to re-
spondents. The interviewers were trained
during a full-time week and coached at
regular meetings during the period of data
collection on interview techniques, skills
on how to advertise the importance of the
survey, and educating respondents. The
training ensured the interview process was
the same for all respondents. To test and
refine the questionnaire and procedure, a
pilot study was conducted with a sample
of 150 expatriate workers. Respondents
selected in this study were informed they
could withdraw from the study at any time
without it affecting their employment or
access to healthcare. Respondents who

agreed to take part in the study were re-
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quested to sign a consent form. The Insti-
tutional Review Board of King Abdullah
International Medical Research Centre ap-
proved this study.

Measures

Demographic and workplace
characteristics

The validated MEP questionnaire % was
used to investigate the socio-economic,
psychosocial, demographic, and work-
place characteristics of respondents. They
included ethnicity, first language, lev-
el of education, age, income, married or
not married, duration of stay, occupation
type, industry group, health insurance
status, self-reported emotional and physi-
cal health statuses. To determine physical
and emotional health statuses, respondents
were provided with five options (excellent,
very good, good, fair, and poor) to rate
their physical and emotional health. The
options were combined into two categories
(good and poor) for the analyses.
Depressive symptoms

Depressive symptoms was the depend-
ent variable and was estimated using the
WHO Composite International Diagnostic
Interview (CIDI). The CIDI is a validated
and standardized diagnostic tool designed
for the assessment of mental disorders by
trained lay interviewers. The instrument is
widely used to investigate the prevalence
of mental disorders worldwide. The CIDI

instrument 2!! applicable to depressive dis-
orders was used to determine DSM-IV
symptoms criteria for major depressive
disorder and episodes **! using the full
range of questions for the past 12 months.
The DSM-1V categories for major depres-
sive disorder and episodes are;

(1) no depression (2) depressive episode
but did not meet criteria for major depres-
sive disorder (MDD) and (3) met criteria
for major depressive disorder. The cate-
gories were collapsed into two main out-
comes (1. No, depressive symptoms, and
2. Yes, had depressive symptoms), There-
fore, depressive symptoms in this study
sample is described as expatriate workers
who met the criteria for depressive episode
and/or major depressive disorder ! 23 24],
Statistical analysis

The data were analyzed using descriptive
statistics and logistic regressions. The soft-
ware used to perform the analyses was the
Statistical Package for the Social Scienc-
es Windows Version 24.0. The prevalence
rates were calculated for the study sample.
The association between depressive symp-
toms and sociodemographic and workplace
characteristics was investigated using the
backward stepwise method in logistic re-
gression analysis. All statistical analyses
were two-sided and p < 0.05 was consid-
ered significant. Odds ratios and 95% con-

fidence intervals (Cls) were calculated for
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each variable.

RESULTS

In this study, the majority ofthe respondents
completed the questionnaires (n=4575) re-
sulting in a high response rate of 98.83%.
Table 1, shows the frequency of the socio-
demographic, and workplace character-
istics of the study respondents. The high-
est population of respondents were from
Bangladesh (25.3%), the majority were
Arabic speakers (32.4%), manual workers
(45.1%), earned income of 2000SAR or
less per month (67.4%), between the ages
of 30 and 49 years (69.4%), more than 5
years duration of stay (33.16%) and mar-
ried but with family living outside Saudi
Arabia (65.2%). The depressive symptoms
prevalence among the sample was 19.7%.
Table 2, indicates the highest prevalence
of depressive symptoms was among ex-
patriates workers from Yemen (26.86%),
followed by Filipinos (22.18%), Indians
(18.34%) and Pakistani (17.41%). The
lowest prevalence was among the Bangla-
deshis (11.80%). For the age groups, the
highest prevalence of depressive symp-
toms was reported in the age group > 50,
followed by the 30-49 age group (16.1%)
and less than 30 years (15.6%). Among
arterial language, the highest prevalence

was found in expatriates that spoke Ar-

abic (22.4%). A higher prevalence of de-
pressive symptoms was also reported by
expatriates with a diploma or universi-
ty education (23.3%), followed by those
with secondary school education (12.6%),
and expatriates who attended elementary
school or preschool (11.7%). Respond-
ents’ with income > 6000 Saudi Arabian
Riyal had a higher prevalence of depres-
sive symptoms (28.9%) than those with an
income of 2001-6000 (21.8%) and income
of < 2000 (13%). The highest prevalence
of depressive symptoms was found among
specialist/ professional occupation and un-
skilled workers had the lowest prevalence.
Table 2 shows the sociodemographic and
workplace correlates of depressive symp-
toms in the univariate analysis.

Table 3 shows the multivariate logistic
regression for depressive symptoms after
the elimination of independent variables
that were not statistically significant. De-
pressive symptoms were associated with
reported ethnicity; Filipinos had 1.5 times
and Yemenis 2.0 times greater odds of hav-
ing depressive symptoms compared to In-
dians. Respondents in the age group > 50
years were 2.7 times more likely to have
depressive symptoms compared to the age
group less than 30 years. Expatriate work-
ers with a diploma or university degree
had 2.1 times greater odds of depressive

symptoms than respondents with elemen-
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tary school education or less. Respond-

ents receiving 2001-6000 Saudi Riyal per

month were 1.3 times more likely to have Variable | Number of study respondents,
depressive symptoms compared to those Total n (%) 4575 (100%)
on income less than 2000SR. However, Age category (Years)
the risk of depressive symptoms was twice <30 1014 (22.2%)

, 30 - 49 3176 (69.4%)
that of respondents earning more than > 50 385 (8.4%)
6000 Saudi Arabian Riyal per month. Re- Education

spondents with poor physical health status Primary school or less.

1331 (29.1%)
had 1.7 times greater odds of depressive
1654 (36.1%)

Intermediate and secondary

symptoms compared to expatriates with
school completed.

good health. Expatriates with poor emo-

tional health had 9.0 times greater odds of Diploma or

university degree

1590 (34.8%)

depressive symptoms compared to those

with good emotional health. Income (monthly)

Table 1. Sociodemographic, workplace and health = 20005 AR 3085 (67.4%)
characteristics of stl;dy respondents 2001 - 6000SR 1342 (29'3%)
> 6000 148 (3.2%)
Variable | Number of study respondents, Marital Status
0 1)
Total n (%) 4575 (100%) Single/Divorced, 842 (18.4%)
Ethnicity
Indians 1100 (24.0%) Married, family in KSA. 750 16.4%)
Bangladeshi 1159 (25.3%)
Pakistanis 498 (10.9%) Married, family 2983 (65.2%)
Egyptians 819 17.9%) outside KSA
Filipinos 200 (4.4%) Duration of stay in KSA (years)
Yemenis 234 (5.1%)
Others 565 (12.3%) <l 818 (17.9%)
1-5 2233 (48.8%)
First Language >5 524 (33.3%)
Arabic 1480 (32.4%) Occupation group
Bengali L1 (24.3%) Specialist/Professionals. | 1189 (26.0%)
U‘rdu' 949 (20.7%) Manual workers. 2064 (45.1%)
Hindi 443 (9.7%) Unskilled workers. 1322 (28.9%)
Malayalam 171 (3.7%)
Tagalog 182 (4.0%)
Others 239 (5.2%)
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Variable | Number of study respondents, Variable | Number of study respondents,
Total n (%) 4575 (100%) Total n (%) 4575 (100%)
Industry group Health Insurance Status
Agriculture 115 (2.5%) Uninsured 1518 (33.2%)
Mining 78 (1.7%) Insured 3057 (66.8%)
Manufactl.lr.lr}g 644 (14.1%) Self-reported physical health
Power, Utilities 100 (2.2%) -
Construction 905 (19.8%) Good 4424 (96.7%)
0
Trade 1467 (32.1%) Poor 151 (3.3%)
Transportation 242 (5.3%) Self-reported emotional health
Finance 184 (4.0%) Good 4468 (97.7%)
Education 692 (15.1%) Poor 107 (2.3%)
Others 148 (3.2%)

Table 2: Prevalence and logistic regression (univariate analysis) of respondents’ characteristics with depressive symptoms

Variable Depressive symptoms Crude odds ratio P-value
n (%) (95% CI)
Ethnicity <0.001
Indians 247 (18.34%) 1
Bangladeshi 155 (11.80%) 0.513 (0.406-0.648)
Pakistanis 105 (17.41%) 0.926 (0.703-1.220)
Egyptians 139 (14.51%) 0.634 (0.492-0.817)
Filipinos 57 (22.18%) 1.526 (1.064-2.189)
Yemenis 86 (26.86%) 2.064 (1.492-2.855)
Others 110 (16.30%) 0.918 (0.702-1.202)
First Language <0.001
Arabic 428 (22.43%) 1
Urdu 167 (14.96%) 0.871 (0.681-1.114)
Hindi 34 (7.13%) 0.379 (0.252-0.569)
Malayalam 26 (13.2%) 0.629 (0.394-1.004)
Bengali 182 (14.08%) 0.878 (0.674-1.143)
Tagalog 42 (18.75%) 0.833 (0.562-1.233)
Others 20 (7.72%) 0.299 (0.179-0.501
Age category (Years) 0.001
<30 188 (15.64%) 1
30 - 49 608 (16.07%) 1.564 (1.222-2.002)
> 50 103 (21.11%) 2.650 (1.855-3.785
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Education <0.001
Elementary school or less. 177 (11.74%) 1
High school completed. 239 (12.63%) 1.114 (0.886-1.400)
Diploma or university degree 483 (23.30%) 2.113 (1.577-2.831)
Income (monthly) <0.001
<2000SAR 462 (13.03%) 1
2001 - 6000SR 374 (21.79%) 1.296 (1.032-1.627)
> 6000 63 (29.86) 2.172 (1.407-3.354)
Marital Status <0.001
Single/Divorced. 206 (19.66%) 1
Married, family in KSA. 224 (23%) 0.598 (0.438-0.816)
Married, family outside KSA. 469 (13.59%) 0.539 (0.421-0.690)
Duration of stay (years) 0.007
<1 176 (17.71%) 1 <0.001
1-5 463 (17.17%) 0.990 (0.787-1.247)
>5 260 (33.16%) 0.632 (0.486-0.823)
Occupation group <0.001
Specialist/Professionals. 349 (22.69%) 1
Manual workers. 385 (15.72%) 1.222 (0.953-1.565)
Unskilled workers. 165 (11.1%) 0.912 (0.674-1.233)
Industry group 0.033
Agriculture 14 (10.85%) 1
Mining 15 (16.13%) 1.565 (0.679-3.608)
Manufacturing 112 (14.82%) 1.231 (0.653-2.321)
Power, Utilities 17 (14.53%) 1.233 (0.545-2.789)
Construction 169 (15.74%) 1.320 (0.712-2.448)
Trade 311 (17.49%) 1.546 (0.840-2.846)
Transportation 49 (16.84%) 1.604 (0.811-3.173)
Finance 30 (14.02%) 1.224 (0.592-2.532)
Education 160 (18.78%) 1.648 (0.886-3.068)
Others 22 (12.94%) 0.964 (0.447-2.079)
Health Insurance Status 0.055
Uninsured 274 (15.29%) 1
Insured 625 (16.97%) 1.665 (1.105-2.506)
Self-reported emotional health <0.001
Good 821 (15.52%) 1
Poor 78 (42.16%) 9.320 (5.774-15.043)
Self-reported emotional health <0.001
Good 821 (15.52%) 1
Poor 78 (42.16%) 9.320(5.774-15.043)
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Table 3. Multivariate association of respondents’ characteristics with depressive symptoms

Variables Adjusted OR 95% C.1
Filippinos 1.510 1.054-2.162
Yemenis 2.010 1.455-2.776
Age 30-49 1.558 1.219-1.991
Age >50 2.648 1.861-3.768
Had diploma or university degree 2.144 1.602-2.870
Earned 2001 — 6000 SAR per month 1.272 1.014-1.595
Earned > 6000 SAR per month 2.024 1.318-3.107
Had poor physical health 1.709 1.137-2.569
Had poor emotional health 9.130 5.664-14.716

OR: Odds Ratio
C.I: Confidence Interval; SAR: Saudi Riyal

DISCUSSION

This is the first study on the association
between workplace and sociodemographic
factors with depressive symptoms from a
nationally representative sample of male
expatriate workers in Saudi Arabia. The
response rate was 98.83%, which is quite
high. The prevalence of DSM-IV depres-
sive symptoms in this group was 19.7%,
which is higher than the 5.9% prevalence
of MDD reported in the general KSA
population *°!, However, the religious, le-
gal, and cultural contexts of Saudi Arabia
could result in underreporting and under-
estimation of the burden of depressive
disorders among the population %, The

difference could also be attributable to the

different methodologies used in the stud-
ies and Saudi nationals have access to free
comprehensive healthcare compared to ex-
patriate workers ?7). Interestingly, the prev-
alence of depressive symptoms among the
respondents was lower but comparable to
the 20% prevalence recently reported by
Nadim, AlOtaibi *!, and the prevalence re-
ported among expatriates in the neighbor-
ing countries of United Arab Emirate and
Bahrain (13% - 25%) [+,

This study found a higher prevalence
and greater odds of depressive symptoms
among Yemenis and Filipinos which per-
sisted after controlling for several factors.
The reasons for this are unclear. The eth-
nic differences may be due to differences

in depressive symptoms reporting due to
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cultural factors or true differences in de-
pressive symptoms burden across ethnic
groups. However, this finding is particu-
larly important because existing work that
investigated ethnic differences in the prev-
alence rates of depressive disorders among
immigrants have found opposing evi-
dence. Previous research that investigated
the prevalence of major depressive disor-
der among various ethnic groups found
rates that were much higher in Turkish mi-
grants, comparable in Moroccan migrants,
and lower in Surinamese migrants when
compared to the Native Dutch ['* 281, Oth-
er research conducted in the United States
reported that Asians, Hispanic and black
migrants had lower rates of MDD than na-
tive-born Americans !> %), These findings
are, therefore, inconclusive and suggest
more studies are required. Importantly, this
study finding provides the first evidence on
the positive correlation between ethnicity
and increased risk of depressive disorders
in expatriate workers. The implication is
that since the majority of depressive disor-
ders can be effectively treated !, this rep-
resents an important clinical observation.
It also suggests a gap in national health
policy that could be strengthened by meas-
ures such as regular or periodic screening
and monitoring of depressive symptoms
among expatriate workers.

This study found that the risk of depres-

sive symptoms increases with age. This
finding is similar to previous studies % 3!
but inconsistent with the study conducted
in Saudi Arabia!® which could be a result
of the different methodologies employed.
Respondents with higher qualifications
(diploma/university education) have great-
er odds of depressive symptoms. This was
an interesting finding because lower edu-
cational levels are commonly associated
with depression %31, However, in Saudi
Arabia, it is not uncommon to find expa-
triates with higher educational qualifi-
cations employed in lower-level jobs 7},
Although one cannot rule out confound-
ing factors, a plausible explanation could
be highly qualified expatriates working in
lower-level jobs suffer low self-esteem or
confidence and in combination with poor
working conditions increase the probabili-
ty of developing depressive symptoms.

The probability of depressive symptoms
was significantly increased for respondents
with an income of more than 6000SAR.
This was a unique finding because low in-
come is a well-known correlate of depres-
sion 1 13341 There is no clear explanation
for this unexpected finding but a possible
reason could be that higher-earning expa-
triates encounter greater amounts of stress
due to increased exposure to work de-
mands, long working hours, and extensive

travels, which may negatively affect their
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mental health. Further studies are required
to investigate the relationship between so-
cioeconomic factors and the risk of depres-
sive symptoms and how this association
varies among expatriate workers.

This study found higher odds of depres-
sive symptoms among expatriates report-
ing poor self-rated physical and emotional
health. Again this is similar to previous
evidence which found an increased risk of
depression or major depressive episode as-
sociated with poorer self-reported physical
and emotional health 1%,

Given that depressive symptoms are asso-
ciated with complications such as suicide,
enormous financial and social burdens on
workers, employers, and society ¥, there
1s an urgent need for employers and pol-
icymakers to make available culturally
appropriate and ethnically tailored mental
health interventions freely accessible to
expatriate workers. This will increase eco-
nomic production and enable the kingdom
of Saudi Arabia to meet the goals of vision
2030. Moreover, lacking freely accessible
mental health care could result in underes-
timating the burden of depressive disorders
in the expatriate population. This study
supports the argument that the workplace
361 may be the logical setting to implement
culturally appropriate and ethnically tai-
lored mental health preventive interven-

tions for expatriate workers. Yet the stigma

associated with workplace mental health
screening and other prevention programs
could pose a challenge ¥7>%. Embedding
depression prevention interventions into
less stigmatizing programs such as stress
management and other wellness programs
could lead to more successful outcomes.
Also, employing internet-based depression
prevention programs that are ethnically tai-
lored and could be accessed anonymously
may be successful in reducing the stigma
associated with participating in prevention
interventions.

I believe that this is the first study to find
evidence of the identified risk factors as-
sociated with a higher risk of occurrence
of depressive symptoms among expatriate
workers in Saudi Arabia. This research,
however, has limitations. The bidirectional
nature of the study design made it impossi-
ble to conclude cause and effect. Also, this
study focused on the male expatriate popu-
lation due to female workplace segregation
491 Timiting transferability to the general
population. Lastly, respondents may have
underreported depressive symptoms out
of fear of stigmatization and losing their
jobs. However, the comparable prevalence
with the study conducted among expatri-
ates in Saudi Arabia makes underreporting
unlikely. Lastly, this study only focused
on major depressive disorder and episodes

and did not account for other mood disor-
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ders such as bipolar disorders, anxiety, and
stress.

A key strength of the present study is the
research sample was nationally represent-
ative of the expatriate population in Saudi
Arabia.

CONCLUSIONS

This study found a high prevalence of
depressive symptoms among expatriate
workers. Ethnicity, older age groups, high-
er educational qualifications, income, poor
physical, and emotional health are signif-
icant correlates. Periodic screening for
depressive symptoms, ethnically bespoke,
and adapted clinical interventions and ef-
fective workplace prevention programs
targeting the identified possible risk factors
are clearly needed. Employers and policy-
makers should be aware of these needs.
Further research is needed to investigate if
ethnic differences in significant depressive
symptoms are in part because of health and
workplace factors that are linked to socio-

economic status.
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Abstract

Background and Aims:

The main aim of the present work was to establish the
relationship between ferritin level (FERR) and glu-
cose status in diabetic Saudi females and to validate

serum FERR as a marker of insulin resistance (IR).

Materials and Methods:

case- control study was done on 180 subjects in-
cluding 100 female patients with type 2 diabetes and
80 healthy female (control) of the same age were
enrolled. Fasting blood samples were procured to
measure concentrations of FERR by an electrochem-
iluminescence immunoassay using the Cobas e 411
immunoassay analyzer. Fasting serum glucose, gly-
cated hemoglobin, lipid profile, kidney function tests
and minerals were automatically measured by Sie-
mens Dimension X P and auto analyzer. The associ-
ation of FERR with parameters of adiposity, glucose

tolerance, and lipid profile was examined.

Results:
In the present study, unpaired student’s t test detect-
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ed significant increase in the FERR levels in diabetic
female patients compared to the control (p< 0.05).
A noteworthy positive correlation of FERR with IR
(r=0.632) and fasting insulin levels (r=0.497) was
observed in female patients. Furthermore, the Ather-
ogenic Index of Plasma (AIP=Log TG/HDL) conjec-
tured cardiovascular risk showing that 65% of these
patients with diabetes had increased risk while only
20% had intermediary risk. The AIP predicts that the
cardiovascular risk showed statistically significant

correlation with FERR levels and hyperglycemia.

Conclusion:
High serum FERR level was associated with im-
paired glucose metabolism and increased cardiovas-

cular risk in type 2 diabetes female patients.

Keywords:
Cardiovascular Risk, Metabolic Syndrome, Type 2

Diabetes Mellitus, Serum Ferritin

Introduction

The term diabetes mellitus (DM) describes
a group of abnormal carbohydrate meta-
bolic disorders that lead to hyperglycemia.
Individual metabolic lesions in diabetics
lead to their relative or absolute weakness
in insulin secretion and/or varying degrees
of peripheral resistance to insulin actions
(.21 According to American Diabetes As-
sociation (2010) about 85-95% of all di-
abetics have a latent, asymptomatic peri-
od of subclinical stages that often remain
undiagnosed for several years. Signs and

symptoms of diabetes are ignored by many
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because of the chronic development of the
disease %, People do not consider this a
serious problem because unlike many oth-
er diseases, the symptoms of hyperglyce-
mia do not appear immediately. People do
not realize that damage may begin several
years before symptoms are observed. This
is unfortunate because identifying ear-
ly symptoms can help control the disease
immediately and prevent vascular compli-
cations. The dramatic increase in diabetes
is a major health concern in communities
of both developing and developed nations.
Unregulated blood glucose levels in this

metabolic and endocrine disorder can lead
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to many debilitating conditions such as ne-
phropathy, neuropathy, retinopathy, cardi-
ovascular disease, stroke and
amputation®.

Iron prevents tissue damage from free rad-
icals by binding to proteins, and the iron
cellular state regulates the iron storage pro-
tein, FERR at the post-transcription level.
In an individual’s health, serum FERR 1s
associated with iron storage; High levels
of FERR can exist in acute or chronic in-
flammation. In T2DM, high FERR levels
have been reported which may be due to
the underlying inflammatory state [ 7).
Current studies have shown that shortage
in the body's iron supplies have been re-
lated to the onset of glucose intolerance,
T2 DM, and metabolic disorders. It has
also been linked to the progression of di-
abetes related retinopathy, nephropathy
and vascular diseases [* 7!, High levels of
iron can induce diabetes through various
mechanisms like oxidation of beta-pancre-
atic cells, weak extraction of insulin by the
liver, and hindrance in the ability of insulin
to inhibit glucose production by the liver
8.91 FERR serum can be used in healthy
people as a sign of iron overload but does
not give a reliable result for obese patients
with diabetes [ The synthesis of FERR
is stimulated by insulin which increases
iron absorption. FERR is also considered

a sign of pancreatitis. Its level is 2.5 times

higher in T2DM patients without any evi-
dence of iron overload [''"'*!. A high level
of FERR can disturb the glucose balance
causing IR and inflammation with a high
level of reactive protein ', Excess iron
production produced a high level of serum
FERR; IR may increase in females with
T2DM but not in males ', High FERR
level in deformed glucose metabolism is
associated with increased fasting blood
glucose, blood pressure, triglycerides,
and hemoglobin A1C and assessment of
the equilibrium model - insulin resistance
(HOMA-IR) 2,

There is a strong connection between clin-
ically linked FERR and the development
of diabetes. The diabetic risk increased
seven-fold in the clinically excited FERR
groups. This striking association is po-
tentially important in understanding the
T2DM 2131 Serum FERR can be consid-
ered as one of the routine biomarkers for
diabetics, and measures should be taken
to reduce iron load in diabetics to improve
glycemic control and prevent the develop-
ment of cardiovascular disease (CVD) be-
cause increased iron storage causes organ
damage ¥

Objective of the stud: The main objective
was to establish a relation between FERR
levels and glucose status in diabetic fe-
males and validate serum FERR as a mark-

er of insulin resistance (IR).
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Materials and Methods

Study design and Subjects:

A case-control study was conducted in Al
Madinah from January 2018 to January
2019 among adult females participants
with type 2 diabetes and without aged be-
tween 20— 50 years.

This study was performed with a group
of 100 patients with diabetes from Prince
Abdul-Aziz Ben Maged Ben Abdul-Aziz
diabetic center and different hospitals in
Al Madinah, KSA. The control group con-
sisted of 80 healthy female who had been
referred to the laboratory center for routine
checkup with no history of any medical
disorder. Exclusions were made on the ba-
sis of complete blood count (CBC) show-
ing iron deficiency or anaemia in patients
above 65 years of age and/or with clini-
cally significant simultaneously occurring
conditions (like anaemia, CVD, acute in-
fectious diseases or chronic inflammatory
or debilitating diseases), and patients who
smoke or are on medication (multivitamins
and iron supplements). This study was ap-
proved by the Medical Ethics Committee
of College of Applied Medical Sciences,
Taibah University (CLS 201801). All par-
ticipants signed the written informed con-

sent.

Blood Sample Collection:

After obtaining written informed consent
from all subjects, blood samples were

(3 ml) collected in tubes containing hepa-
rin and EDTA by the lab technician at the
Applied Medical Sciences collage at the
main female campus of Taibah Universi-
ty and Prince Abdul-Aziz Ben Maged Ben
Abdul-Aziz diabetic center — Al Madinah,
KSA . The blood sample in the EDTA
tubes was used for the estimation of gly-
cated hemoglobin % (HbAlc %). The
serum was separated from each sample
by centrifuging at 3000 rpm for 5 min to
estimate the lipid profile i.e. the concen-
tration of Low-density lipoprotein choles-
terol (LDL-c), High-density lipoprotein
cholesterol (HDL), Triglycerides (TG) and
total cholesterol. Also, fasting serum glu-
cose was estimated immediately after the
sample was collected. The collected serum
was stored at -200C until tested for FERR
and Insulin hormone. All the assays were
conducted using the automated Dimension
XP machine and, Siemens Healthcare Di-
agnostics Ltd. (Frimley, Camberley, UK),
with the help of kits as per the manufactur-
er’s directions. The IR level was estimated
using the homeostasis model assessment
of insulin resistance (HOMA-IR) index
[fasting insulin Up/mL x fasting glucose
mg/dl /405]. The range considered healthy

1s lies between the values 0.5-1.4. The
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values found less than 1.0 imply that the
patient is insulin-sensitive and this is opti-
mal. A value above 1.9 indicates early IR
while above 2.9 indicates significant IR as

described earlier.

Other Measurements

Each participant was physically examined
for the measurement of height, weight and
Body mass index (BMI) which is weight
divided by square of the person’s height
(kg/m2). When high plasma triglycerides
are present along with low HDL-concen-
trations the condition is defined as Ather-
ogenic dyslipidemia. It was calculated as
Atherogenic Index of Plasma = log (TG/
HDL-C). An AIP value of less than 0.11
depicts low risk of CVD; the values be-
tween the range 0.11-0.21 is of interme-
diate risk while the values above 0.21 are
associated with high risk CVD.

Statistical Analysis:

Statistical analysis was performed using
Graph pad Prism 7 (GraphPad Software,
CA, USA). Quantitative data was normal-
ly distributed and expressed as mean + SD.
Differences between groups were evaluat-
ed by Student's t-test and Two Away Ano-
va test. Simple correlations were used to
investigate the involvement among differ-
ent parameters. p<0.05 indicated statistical

significance. Calculation of Pearson corre-

lation coefficients was performed to assess

relationships between key variables.

Statement of ethics:

* The volunteers have given their writ-
ten or verbal informed consent prior to
the start of the study. They were assured
that the information obtained will only be
shared between the researchers and that
they were free to withdraw from the study
at any time without any pressure on them.
Participants were identified by codes and
never by their real names.

* The study protocol has been approved by
the Faculty of Applied Medical Sciences’

ethical committee on human research.

Results:

A total of 100 diabetic female patients with
arange of age between 36-60 years against
80 healthy control females were investi-
gated. The mean age of the patients with
type-2 diabetes was 60+£10.38 years while
that of the control group was 40+7.54
years. The mean + SD level for BMI in di-
abetics was 27.84 +5.38 kg/m2 while for
the control group it was 25.26+4.63kg/
m?2. The two groups differed in their body
mass index (P=0.04) significantly. The
haemoglobin Alclevels in patients with
diabetes (8.95%=1.79) was significantly

higher than those found in normal controls
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(5% +0.49, P<0.001). The mean serum
FERR in diabetics was also significantly
higher than that found in the normal in-
dividuals (244.4+6.49 vs. 123.8+£1.29 pg/
ml, P<0.001, Figure 1). The results further
show that the triglyceride (TG) concentra-

tion was higher in comparison to the con-

trol group, whereas, serum High-density
lipoprotein (HDL) levels were significant-
ly lower in type 2 patients with diabetes
in comparison to non-diabetic healthy con-
trol group (p<0.001) (Table 1). The chief
characteristics of the study population un-

der consideration are presented in Table 1.

Table 1: Characteristics of the study population

Age (years) 40.50+7.54
Duration of diabetes (years)

FBG (mmol/L) 5.2+0.49
HbA1c (%) 3.3+0.82
LDL-cholesterol (mmol/L) 3.59+1.10
HDL-cholesterol (mmol/L) 1.67+0.46
Total cholesterol (mmol/L) 4.7+0.94
Triglycerides (mmol/L) 0.88+0.49
Weight (kg) 70.9+9.38
Length (m) 1.66+0.09
Serum Ferritin pg/mL 123.8+1.29
BMI (kg/m2) 25.26+4.63
Fasting insulin p/Ml 5.8+1.45
IR 1.36+0.32
AIP 0.11+0.03

60.00+10.38 >0.05
11.2+£9.7

11+4.21 <0.001%**
8.95+1.79 <0.001**
2.45+1.23 0.03*
0.8+0.23 0.09
4.01+1.52 0.006*
2.01x1.41 0.002*
77£12.3 0.03*
1.66+0.09 0.070
244.40+83.49 <0.001**
27.84+5.38 0.04**
11.77£3.03 0.03**
5.065+2.52 0.02%*
0.26+0.23 0.002**

The values represent the mean concentrations + SD of biochemical parameters and general
characteristics of patients and controls. BMI (body mass index), FBG (fasting serum glucose), HbA 1C
(glycated hemoglobin), lipid profile (LDL-C (low-density lipoprotein cholesterol), HDLc (high-
density lipoprotein cholesterol), total cholesterol and TG (triglyceride)), Serum Ferritin, Fasting
Insulin, Insulin resistance (IR) and AIP (Atherogenic Index of Plasma) for control group and T2DM

patients. *p<0.05, **p<0.01.
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Fig. 1. Comparison between diabetic and normal cases regarding their ferritin
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Statistical analysis indicated that there with diabetes . However, a significant pos-

was no significant correlation between itive correlation of FERR was found with

serum FERR and HbAlc (r= 0.15), BMI IR (r=0.632), and fasting insulin levels

(= 0.071) and FBS (r= 0.035) in patients (r=0.497) in patients with diabetes
(Table 2).

Table 2: Correlations of Serum Ferritin levels with other parameters

Correlations of Ferritin Pearson correlation P- value
with coefficients (r)
FBG ' 0.035 031
HbAlc (%) 0.159 0.22
HDL 0.078 0.34
TG 0.027 0.33
CHOL 0.057 0.21
LDL 0.095 0.31
Fasting insulin 0.497 0.03*
IR 0.632 0.01*
BMI 0.071 0.23

The values represent correlation between Serum Ferritin levels with
different variables in diabetic female patients. *Correlation is significant
at the 0.05 level (2-tailed)
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Our results interesting showed that there (r=0.72), HbAlc (r=0.61), BMI (r=0.65)
was a positive correlation of IR with FBG and Fasting Insulin levels
(r=0.60, Table 3).

Table 3: Correlations of IR and Fasting Insulin levels with other parameters

IR Fasting insulin \
r P R P

FBG 0.720 0.02%* 0.074 0.08
HbA1c (%) 0.619 0.04* 0.048 0.06
HDL 0.110 0.060 0.033 0.07
TG 0.092 0.076 0.126 0.08
CHOL 0.101 0.075 0.078 0.06
LDL 0.095 0.073 0.058 0.07
Fasting insulin 0.604 0.025*

IR 0.604 0.02*
BMI 0.659 0.01* 0.546 0.01*

The values represent correlation between IR and Fasting insulin levels with
different variables in diabetic female patients. *Correlation is significant at
the 0.05 level (2-tailed)

Fig. 2. The values represent the mean of serum ferritin levels in low, moderate, and
high cardiovascular risk groups of diabetic patients; P= 0,03, n=100. 65% of diabetic
patients had high risk and 20% had intermediate nsk. whereas, 15% had low nisk.
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Atherogenic dyslipidemia or TG/HDL ra-
tio increased significantly in patients with
diabetes (p<001). Atherogenic Index of
Plasma (AIP=Log TG/HDL) predicts car-
diovascular risk. An AIP less than 0.11
denotes low risk while that between(.11
— 0.21denotes intermediate risk. An AIP
greater than 0.21 denotes high cardiovas-
cular risk. In the present study, 65% of the
patients with diabetes had high risk while
only 20% had intermediate risk

(Figure 2). The Two Away Anova test de-

tected a large difference between patients
with low, moderate and

high cardiovascular risk with respect to
high levels of FERR (p= 0.03, Figure 2).
Using the same test, significant differences
were observed between patients with low,
moderate and high cardiovascular risk with
respect to the levels of FBG, HbAI1C, IR,
LDL, HDL, BMI and Cholesterol

(Table 4). However, no significant differ-
ences were seen in the levels of TG (Table
4) in the three groups of patients with dia-

betes studied here.

Table 4: Represents the difference in the means between the three studied groups

High risk (AIP>0.21)  Intermediate risk (AIP= Low risk (AIP<0.11)
Parameter Mean £ SD, N=65, 0.11-0.21) Mean < SD. N= 15. 15% P-value
65% Mean + SD, N=20, 20% : S
FBG (mmol/L) 14.7+3.36 8.45 +0.52 7.1+0.76 0.04*
HbAlc (%) 9.6+1.47 7.9+0.27 6.8+0.36 <0.001%*
LDL-cholesterol 340.98 1.840.11 0.940.36 <0.001%*
(mmol/L)
HDL-cholesterol 1.840.07 1.5+0.09 10.08 0.002*
(mmol/L)
ol 5.0121.12 3.01+0.30 2.01 40.48 <0.001%*
(mmol/L)
Triglycerides 2.01 +1.45 1.01£0.01 1£0.08 0.06
(mmol/L)
Serum Ferritin pg/mL 261.42+64.4 174.33+14.64 131.01+15.48 0.03*
BMI (kg/m2) 31.23+3.93 24.940.75 21.04 +1.84 0.01%
IR (Insulin resistance) 6.64+2.15 3.97+0.33 2.69+0.43 0.02*

The table shows the difference in the means between the three studied groups of diabetic patients (according to cardiovascular
risk (AIP)) of diabetic patients using an ANOVA test: 15% of our patients with low risk (AIP<0.11), 20% of our patients with
AIP intermediate risk (AIP=0.11-0.21) and 65% of our patients with high risk (AIP>0.21), which displays statistically
significant difference in serum Ferritin, FBG (Fasting Blood Glucose),HbA 1C%, IR (Insulin resistance), LDL, HDL, BMI
and Cholesterol levels. Whereas, non-significant difference in TG. *=p<0.05, **=p<0.001.
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Discussion

Excess Iron is related to IR in case of
T2DM patients. Deposition of this metal
in the liver can cause IR as it can interfere
with the capacity of insulin to reduce pro-
duction of glucose by the liver. Free iron
leads to the congregation of reactive oxy-
gen species (ROS) which perpetually dis-
rupts the body’s homeostasis and causes
oxidative stress-mediated diabetic compli-
cations. Recent studies have suggested that
FERR level is higher in T2DM patients. As
high FERR level can be present in acute
or chronic inflammation, its elevation in
T2DM could be due to the underlying in-
flammatory conditions "', The fact that
excess iron in the system contributes to
anomalous glucose metabolism was first
confirmed from the observation that the
incidence of diabetes increases in typical
genetic hemochromatosis (HH). Improved
insulin sensitivity and secretion was found
blood was donated frequently and iron
stores depleted !'* 3. However, FERR’s
role as a marker of iron overload in pancre-
atic damage and peripheral resistance or its
role as an inflammatory marker is not clear
and hence this study was aimed to exam-
ine the relationship between serum FERR
and glycemic status and markers in type 2
diabetes.

In type 2 diabetes, FERR is increased by

2.5-fold and there was no evidence of
any excess iron load. However the high
level leads to disturbance in the glucose
homeostasis by causing IR as iron is au-
to-oxidized to form free radicals that are
extremely reactive. . These iron—oxygen
complexes are lipid soluble pro-oxidants
which can cause tissue damage by chang-
ing membrane properties 16 17,

In the present study, it was revealed that
FERR level was statistically significantly
augmented in diabetic female patients in
comparison to the control group. The in-
crease in FERR levels in patients with di-
abetes has a direct relation with IR. Pre-
vious studies suggest that metabolism of
iron in the body could possibly induce IR
by inhibiting adiponectin and Osteocal-
cin. This may have led to the assumption
that iron metabolism can contribute to the
development of T2DM ¥, Higher FERR
levels have been reported by some studies
to be associated with obesity, metabolic
syndrome and cardiovascular diseases. It
is under consideration that serum FERR, a
marker of body iron status, maybe consid-
ered as a constituent of insulin-resistance
disorder [ 2!, There is also a recognized
association between FERR levels and the
presence and severity of fatty liver dis-
ease. This was in partial agreement with
our results regarding increased ALT levels

in diabetic female patients with micro vas-
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cular and macro vascular complications.
This differs significantly from female pa-
tients without complications. Also, LDL
differed significantly between these two
groupst?'23,

At present it is believed that IR is the main
factor in inducing T2DM pathogenesis.
The well-established IR markers are glu-
cose, insulin, and C-peptide concentra-
tions ! In our study we found a signifi-
cant correlation between FERR level and
IR in T2DM.The IR level was calculated
using the homeostasis model assessment
of HOMA-IR index. This finding is con-
sistent with previous studies conducted
on Chinese and Korean populations ['"- 1],
Elevated levels of FERR have been recog-
nized as an attribute of T2DM but its asso-
ciation with the iron levels is multifaceted.
Insulin stimulates the synthesis of FERR
and activates the uptake of iron. On the
contrary, iron influences the insulin inhibi-
tion of glucose production by the liver [*°),
On the other hand, FERR acts as an indica-
tor of pancreatic inflammation and is thus
referred to as marker for IR 2627,

In the present study, 65% of diabetic sub-
jects had increased risk of CVD while only
20% had intermediate risk. American dia-
betes association studies have shown that
there is an apparent risk of getting CVD
in type 2 patients with diabetes especially

in conditions of hypertension and dyslipi-

demia. It has been shown that CVD is the
major cause of morbidity and mortality in
people living with diabetes. Besides, the
efficiency with which cardiovascular risk
is controlled is also dependent on factors
that can prevent or slow CVD in patients
with diabetes %1,

Conclusion and recommendation

In conclusion, our studies showed that
FERR levels are higher in people who have
diabetics than those who do not (controls).
No correlation was observed between se-
rum FERR and blood glucose control in
diabetics implying that that FERR may be
playing a significant role in the pathogen-
esis of T2DM. A decrease in insulin pro-
duction and induction of IR may be caused
by hyper ferritinemia in T2DM. Never-
theless, it seems important to consider the
question as to whether serum FERR levels
should be routinely estimated in all type
2 diabetes patients and to whether cutoff
threshold value be maintained in order to
achieve good glycemic control. Further
studies should be done to understand this
relationship in patients with diabetes and
to lay down specific guidelines so that this

chronic disease can be controlled.
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Abstract

Background & Aims:

Early recognition and intervention will result in a bet-
ter quality of life for patients with carpal tunnel syn-
drome (CTS). The aim of this study is to determine
the prevalence of CTS symptoms and its associated

risk factors in the Hail region.

Methods:

A cross-sectional study was conducted in Hail region,
in 2020. A total of 584 subjects were selected and
informed consent was obtained. A standardized and
validated questionnaire was used to assess the symp-
toms of CTS if present and the functional status of the
affected hand.

Results:

A total of 141(24.1%) were found to be symptomat-
ic. Female gender, younger age group, and reported
health problems were significantly associated with
CTS symptoms development. The most reported
symptomatic site was the right hand (40.6%) and
the most reported symptom was tingling sensation
(100%). Health problems were reported by 36% of

the symptomatic subjects.
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Conclusion:

Our study showed that the prevalence of CTS symp-
toms in Hail region is high. Multiple risk factors for
developing CTS were recognized. We recommend
further studies using clinical assessment and nerve

conduction study.

Key words:
Carpal tunnel syndrome, Hail, Saudi Arabia.

Introduction:

Carpal tunnel syndrome (CTS) is the most
common nerve compression syndrome. It
is a set of signs and symptoms caused by
direct pressure on the median nerve as it
passes across the carpal tunnel !, The eti-
ology of CTS is usually unknown but may
be linked with particular conditions, such
as pregnancy, rheumatoid arthritis, acro-
megaly, hypothyroidism, obesity, and dia-
betes mellitus 2.

The prevalence of CTS is differently re-
ported in various studies. The general
prevalence in the United States is 2.7%.
The female/male ratio is between 3:1 and
10:1. Bilateral CTS is diagnosed in 78%
of patients clinically. However, it is diag-
nosed in 50% by electrodiagnostic findings
B, Moreover, CTS falls under the category
of occupational diseases with high preva-
lence rates among certain occupations .
There is a wide variety of symptoms in

CTS patients depending on the severity
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of the condition. Reported symptoms are
numbness, tingling, pain, and burning sen-
sation felt in the median nerve distribution,
which are more apparent at night or during
sleep ¥, Some patients will complain of
pain being radiated up to the forearm, arm,
shoulder, and neck ). The motor deficit
is manifested with weakness and reduced
grip strength. Muscle wasting over thenar
muscles would also occur but later as the
condition progresses. Almost 55-65% of
patients complain of bilateral symptoms at
first presentation 7).

The treatment of CTS mainly depends on
the severity of the symptoms. It is catego-
rized broadly into surgical and non-sur-
gical treatment. Non-surgical treatments
are recommended for patients with mild
symptoms of CTS. Patients with moderate
to severe symptoms are recommended for
surgical evaluation ¥, There is not much
work done investigating the prevalence
of CTS in Saudi Arabia. However, a study

conducted in Riyadh among the general
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population has found that 50% of all par-
ticipants had CTS symptoms ranging from
moderate to severe . Another study con-
ducted in Al Majmaah city, Saudi Arabia
has found the prevalence to be 14% among
the adult population '), Other studies were
conducted but are limited to high-risk
groups 121, Since there is no similar study
conducted in Hail region, the aim of this
study is to measure the prevalence of CTS
symptoms and its associated risk factors in

thepopulation.

Methods and Materials:

This descriptive cross-sectional study was
conducted in Hail region, Saudi Arabia,
in 2020. Ethical approval was obtained
from the Ethical Committee of College
of Medicine at University of Hail with an
ethical approval number of HREC 00099/
CM-UOH.02/20. No personal data about
identity was required. For the purpose of
this study, a total of 584 subjects were se-
lected and implied informed consent was
obtained. A pre-designed standardized
questionnaire known as “Boston Carpal
Tunnel Syndrome Questionnaire” (BCTQ)
which was established by Levine-Katz
(3] was used. This questionnaire is valid,
with good test-retest reliability and a high
Cronbach’s alpha (>0.9) for internal con-

sistency ['*, It was translated and revised

to Arabic by the researchers and distribut-
ed to participants in hard copies and online
google forms. The questionnaire consists
of two sections. The first section is called
symptoms severity scale (SSS) and it is
related to the assessment and grading of
severity of symptoms. The second section
which is related to function called function
status scale (FSS). For the purpose of the
study precision, all questions address the
symptoms in a period of the last two weeks
prior to answering the questionnaire. On
the other hand, this questionnaire did not
involve clinically diagnosed subjects with
CTS as they were included in the preva-
lence directly. We also have included oth-
er questions related to demographic data,
health conditions, body mass index (BMI),
site of symptoms, and few additional ques-
tions related to CTS. Statistical Package
for the Social Sciences (SPSS version 24)
was used for the analysis of the data, where
descriptive analysis such as frequency and
percentage were applied for qualitative
variables. The final score of SSS and FSS
was calculated by measuring the mean
and standard deviation of each applicable
question. The Chi-square test was applied
to find association between qualitative var-
iables. Finally, independent t-test was used
for the comparison between qualitative
variables. A P value of less than .05 was

considered statically significant.
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Results:

Out of 584 in this study,
258(44.2%) were male and 326(55.8%)

were female. The study represents differ-

subjects

ent age groups with 20-29 being the larg-

est age group with 333(57%) subjects. The
majority of them had finished higher ed-
ucation, 358(61.3%). A group of 8(1.4%)
subjects have been already clinically diag-
nosed with CTS. (Tablel)

Table 1. Demographic data of participants (N=584)

Characteristic N (%)
Male 258(44.2)
Sex
Female 326(55.8)
14-19 86(14.4)
20-29 333(57)
Age groups 30-39 98(16.8)
40-49 36(6.2)
50.above 31(5.3)
[lliterate 4(0.7)
Elementary 5(0.9)
Education level Intermediate 22(3.8)
High school 195(33.4)
Higher education 358(61.3)
. . Saudi 561(96.1)
Nationality Non-Saudi 23(3.9)
. Hail city 527(90.2)
Residence Rural areas 57(9.8)

Female gender was significantly associ-
ated with CTS symptoms development as
98(30%) of female subjects were symp-
tomatic (P=.0001). CTS symptoms were
more prevalent in obese subjects (28%) but
this did not show any significance (P=.81).
The younger age group was another signif-
icant predictor of CTS symptoms devel-

opment as those with the age group of 14-

19 reported symptoms more than others
(30%) (P=.029). Similarly, subjects with
health problems were more likely to com-
plain of CTS symptoms (36%) than those
with no health problems (21%) (P=.0002)
(table 2)
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Table 2. Characteristics of participants with and without symptoms of carpal tunnel syndrome

Characteristic CTS symptoms P value
No (443) Yes (141)

N (%) N (%)

Sex Male 215(83) 43(17) 0.0001*
Female 228(70) 98(30)

BMI Underweight 47(77) 14(23) 0.81

Healthy Weight 199(76) 61(24)
Overweight 113(77) 34(23)
Obese 84(72) 32(28)

Age 14-19 56(65) 30(35) 0.029*
group 20-29 268(80) 65(20)
30-39 72(73) 26(27)
40-49 25(69) 11(31)
50 and above 22(71) 9(29)

Health Yes 85(64) 48(36) 0.0002*
problems No 358(79) 93(21)

* statistically significant.

The site of symptoms was reported dif- mon, 63(47.4%) followed by the wrist,
ferently among participants with the 47(35.3%), and thumb 36(27.1%).

palm of the hand being the most com- (table 3)

Table 3. Reported site of symptoms

Site N %

Thumb 36 27.1%
Index 14 10.5%
Middle finger 17 12.8%
Fourth finger 18 13.5%
Fifth finger 16 12.0%
The palm of the hand 63 47.4%
Wrist 47 35.3%

Health problems of symptomatic sub- 13(9.2%), diabetes 12(8.5%), and hy-

pertension 12(8.5%) were also reported.
(Fig.1)

jects were variable with obesity being the
most reported, 32(22.7%). Other health

problems such as rheumatoid arthritis
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Fig. 1. Health problems of symptomatic participants
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The right hand was the most reported
symptomatic hand, 54(40.6%) followed
by bilateral symptoms, 50(37.6%), and
left hand, 29(21.8%). The most frequent-
ly reported symptoms are as follows: tin-
gling 133(100%), pain during daytime
93(69.9%), pain during night 75(56.4%),
weakness 64(48.1%). 39(29.3%) have dif-
ficulty grasping and using small objects.
A total of 17(12.8%) subjects have men-
tioned waking up at night due to pain and it
shows that the mean value for SSS is signif-
icantly higher in those who reported wak-
ing up due to pain when compared to those
who did not (p= <0.0001). Also, another
27(20.3%) subjects have reported waking
up at night due to tingling sensation. Mus-
cle wasting of the palm of the hand was
reported in only 20(15%) of our subjects.
With regards to SSS, our study revealed
that out of total 576 subjects, 17.4% are

mildly symptomatic, 5.4% are moderately

0 13 20 3

symptomatic, 0.17% are severely sympto-
matic, and 0.17% are very severely
affected.

Discussion:

In our study, we tried to enroll in a dif-
ferent age, social, and work categories.
These included a total of 584 participants.
The prevalence of CTS symptoms in this
study was 24.1% (including those with
confirmed diagnosis). In a similar study
conducted in Al Majmaah city, the prev-
alence of symptoms of CTS was 14% (1%,
On the contrary, a study among the general
population of Riyadh city, Saudi Arabia re-
vealed a prevalence of 50% of CTS symp-
toms considering the general prevalence of
warning symptoms !,

This research shows that gender is signif-
icantly associated with CTS symptoms

development, as females tend to be more
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affected than males. This is similar to what
has been mentioned in other studies where
female gender was considered a significant
risk factor for CTS development *!-15], Re-
garding BMI, CTS symptoms were more
prevalent in obese subjects than others, but
this did not show any significance in our
analysis. Numerous studies have shown
that BMI is considered as a significant risk
factor for CTS development, as subjects
with a BMI of 30 or more tend to be affect-
ed more >1171_On the other hand, a study
conducted among medical laboratory staff
showed no significant association between
BMI and CTS symptoms development [!2!,
In our study, the younger age group was
a significant predictor of CTS symptoms
development. Likewise, a study conducted
in Riyadh showed that the younger popu-
lation reported symptoms more commonly
than others ). Whereas a previous study
in Brazil showed that the older age group
(41-60 years) was a significant risk factor
(151 Few other studies reported no associa-
tion between a specific age group and CTS
development !'"'2, Furthermore, subjects
with health problems were more common-
ly affected than others and this has shown
to be significant. This is consistent with
other studies as medical conditions were
considered as a risk factor for CTS devel-
opment U181,

Results of the current study found that the

most frequently reported site of symptoms
is the palm of the hand followed by wrist
and thumb. One of the least affected was
the little finger which was 12% and these
results were somewhat similar to a study
reported no single finger involvement ('),
Although the little finger has a different
nerve supply, people may complain of
little finger involvement. Various expla-
nations suggested the reason behind the
extraterritorial spread of symptoms (e.g.
higher levels of pain and paresthesia) 2!,
A previous study showed that increased se-
verity of CTS symptoms was found to in-
crease the time required to fall asleep and
decreased total sleep time [, Similarly,
as 12.8% of our subjects have mentioned
waking up at night due to pain, it shows
that the mean value for SSS was signifi-
cantly higher in those who reported wak-
ing up due to pain when compared to those
who did not (p=<0.0001). Another 20.3%
of subjects have reported waking up at
night due to tingling sensation.

Our results showed that among those sub-
jects who reported the symptoms of CTS,
54(40.6%) perceived symptoms in the
right hand, 29(21.8%) in the left hand, and
50(37.6%) in both hands. Our results were
similar in comparison to a study conducted
in Italy that aimed to evaluate the current
management of CTS. They reported that
38% of cases manifested bilaterally, 41%
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in the right, and 21% in the left**. On the
other hand, a local study was conducted in
the western area of Saudi Arabia showed
that 55% of cases were bilateral, 30% in
the right, and 15% in the left hand %), This
slight difference could be due to a true dif-
ference between the two populations or to
a bias in the answers of our subjects by not

reporting the less affected hand.

Conclusion:

Our study showed that the prevalence of
CTS symptoms in Hail region is high. Mul-
tiple risk factors for developing CTS were
recognized. As female gender was signif-
icantly associated with CTS symptoms
development. Likewise for the younger
age group and those with associated health
problems. We recommend further studies
using clinical assessment and nerve con-
ductionstudy.
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The questionnaire used in this study:

Carpal Tunnel Syndrome is a relatively
common disorder. We are a group of med-
ical students at UOH working on a study
that aims to measure the prevalence of
symptoms of this condition and its associ-
ated risk factors.
Thank you very much for agreeing to par-
ticipate in this survey.
The information provided by you in this
questionnaire will be used for research
purposes only. It will not be used in a man-
ner that would allow identification of your
individual responses.
* Sex:

[ male

[] female

* Age:
[]14-19
[120-29
[]30-39
[140-49
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[l =50

* Educational level:
L illiterate
[] Elementary
(] Intermediate
[ High school
(] Higher education

* Nationality:
(] Saudi
[] other

* City:
(] Hail city
[J Rural side

* Occupation:

* Height:

* Weight:

*Do you suffer from any of these
conditions?
please write down any chronic disease you
have that haven’t been mentioned. You can
choose more than one.

[J Diabetes

[ Hypertension

[J Rheumatoid arthritis

[0 Hypothyroidism

[ Kidney failure

[] Previous wrist fracture
[] Others:

Please mention

* Have you been diagnosed with carpal
tunnel syndrome:

(] Yes

(1 No
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* Please circle the word that describes your condition for each question.

Symptom severity scale (11 items)

1 2 3 4 5
1. How severe is the hand or wrist pain that you . . Very
) Normal Slight Medium Severe .
have at night? serious
2. How often did hand or wrist pain wake you . 4t05 More than
. : S Normal Once 2 to 3 times . .
up during a typical night in the past two weeks? times 5 times
3. Do you typically have pain in your hand Ve
'y }_lp Y . P Y No pain Slight Medium Severe .ry
or wrist during the daytime? serious
4. How often do you have hand or wrist pain 1-2 3-5 More than .
. . Normal | . . . Continued
during daytime? times / day| times/day| 5 times
5. How long on average does an episode of pain <10 10~60 >60 .
. . Normal . . . Continued
last during the daytime? minutes | Continued | minutes
6. Do you have numbness (loss of sensation) in Very
your hand? Normal Slight Medium Severe serious
Ve
7. Do you have weakness in your hand or wrist?| Normal Slight Medium Severe .ry
serious
. . . . . Very
8. Do you have tingling sensations in your hand?| Normal Slight Medium Severe .
serious
9. How severe is numbness (loss of sensation) orj . . Very
o ) Normal Slight Medium Severe .
tingling at night? serious
10. How often did hand numbness or tingling
. . . . 2to3 4to5 More than
wake you up during a typical night during the] Normal Once
times times 5 times
past two weeks?
11. Do you have difficulty with the grasping and| Without Little Moderately Very Very
use of small objects such as keys or pens? difficulty| difficulty | difficulty | difficulty difficult

* Where do you feel those symptoms:

You can choose more than one.
] Thumb
[] Index
(] Middle finger
[ Fourth (ring) finger
[] Little (pinky) finger
[] The palm of the hand

towards the thumb wrist

* Did you notice any dimpling in the

muscles of the palm of hand?

[] yes
[J No

* Does the pain extend to the forearm

sometimes?

L] Yes
L] No
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* Do you think that there are certain * Do you suffer the symptoms mentioned
activities that make you more prone to above in:
any of the mentioned symptoms above: [] Right hand
(] Yes [] Left hand
] No [ ] Both hands
* Do you do any type of work that * For married females with kids, have
requires frequent hand and wrist you experienced any of those
movement? symptomswhile you were pregnant?
(] Yes (] yes
[] No (] no

[] Never been pregnant

How difficult is it for you to do the mentioned activities below? Please circle the
number according to the level of difficulty:

Functional status scale (8 items)

No Little | Moderate | Intense |Cannot perform the activity at all

difficulty | difficulty | difficulty | difficulty |due to hands and wrists symptoms
Writing 1 2 3 4 5
Buttoning of clothes 1 2 3 4 5
Holding a book while reading 1 2 3 4 5
Gripping of a telephone handle 1 2 3 4 5
Opening of jars 1 2 3 4 5
Household chores 1 9 3 4 5
Carrying of grocery basket 1 2 3 4 5
Bathing and dressing 1 2 3 4 5

Thank you for your time, you have completed the questionnaire.

m Prevalence of Carpal Tunnel Syndrome Symptoms and its Associated Risk Factors in Hail Region



Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

Original article

Relationship Between Sitting Duration
During Working Days and Level of Physical Performance

Abdulaziz A. Alkathiry ' .

1. Department of Physical Therapy, College of Applied Medical Sciences,

Majmaah University, Saudi Arabia

Received on 02.05.2020, accepted for publication on 28.05.2020 (Doi : dx.doi.org/10.5455/mjhs.2020.03.011)

Correspondence author:
Abdulaziz A. Alkathiry
Majmaah, Saudi Arabia , E mail : a.alkathiry@mu.edu.sa , Mob : +966555413798

Abstract

Background & Aims:

Increased time spent in sitting during work is associ-
ated with poor physical performance and is identified
as a risk factor for health complications. The aim of
this study was to assess the effect of sitting duration
during working days on level of physical perfor-

mance in a university setting.

Methods:

A cross-sectional study of 35 male participants aged
between 19 to 48 years were recruited during a 5 kilo-
meters running contest. Demographics and sedentary
lifestyle behavior data were collected via a question-
naire which included a question about the average
number of hours spent sitting during working days.
Physical performance was indicated by the finishing

time of the running contest for each participant.

Results:

Participants mean time interval to complete the 5
kilometers running contest was 33 + 6.5 minutes with
an average speed of 2.5 m/s. A Pearson correlation

coefficient indicated that number of hours of sitting
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during working days was significantly positively cor-
related with time to finish the 5 kilometers running
contest (r = 0.62835, P < 0.01).

Conclusions:
Increased duration of sitting during working days
was associated with the worse level of physical per-

formance.

Keywords:
Physical Performance; Sedentary Behavior; Seden-

tary Life Style; Physical Activity

Introduction

Physical activity and exercise are cru-
cial in promoting health and in protect-
ing from disabilities. Increasing physical
activity and reducing total sedentary time
has been emphasized in recent literature
as having fundamental role in improving
health outcomes ['*!. Ainsworth and their
team defined sedentary behavior as any
activity with an energy expenditure below
1.5 times the resting metabolic rate which
include sitting ). A growing evidence is
showing the adverse effects raising from
spending considerable amount of time in
sedentary behavior, such as reclining or
sitting, on the deterioration of physical
functions. Furthermore, number of hours
spent in sedentary level of activity was

linked to worse health outcomes 7%,

sduaAl
O sl (5 sia aa Jandl a1 O3S G slad) 300 334 ) il )|
sl elay)

LN clalsl)
(all Bl (Jaladl slall Jaas cJalal) o shd) ¢ Sl ¢ 1oy

Individuals living a nonsedentary life
style, which is defined as spending less
than 3 wake hours a day in sedentary state,
showed better health outcomes compared
to individuals living a sedentary life style..
Stamatakis et al assessed sedentary behav-
ior of 649 older adults using accelerometry
and found that more than 65% of the older
adults spent more than 8.5 hours
sedentarily 1%,

The advancement of technology has in-
creased dependency on computer in work-
place and daily living. Nowadays, the
majority of work environments require
employees to spend most of their working
hours in sitting (i.e. sedentary state) lead-
ing to increased risk of health complica-
tions 7811, Keevil et al 2016, found that
increased sitting time was linked to worse

performance on tests of physical function
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including number of sit-to-stand repeti-
tion test and gait speed test. The increased
dependence on computer in workplace,
especially for faculty and students, along
with the increased evidence of the negative
effects of the length of sitting duration on
health, were the main motivators for this
study.

The aim of the study was to assess the
effect of sitting duration during working
days on level of physical performance in
university setting. We hypothesized that
longer time spent in sitting during working
days will be associated with longer time to

finish the 5 kilometers running contest.

Methods

Participants

In this cross-sectional study, a conveni-
ence sample of 35 participants were re-
cruited. All participants were male adults
aged between 19 to 48 years

(mean 27.1 SD 7.1 years). Participants in-
cluded students (n=22; 63%) and faculty
(n=13; 27%). Participants’ recruitment was
performed during a 5 kilometers running
contest that was organized by Majmaah
University to promote healthy lifestyle
among its faculty and students.
Procedures

The study protocol conforms to the ethi-

helsinki and was approved by the institu-
tional review board at Majmaah Universi-
ty (Approval number MUREC-March.28/
COM-2018/04). All participants were vol-
untary recruited during the registration
process for the 5 kilometers running con-
test in Majmaah University. The study in-
vestigator explained the study to interested
participants in detail and obtained written
informed consent from each participant.
No compensation for participation was of-
fered to the participants. Consenting and
demographics questionnaire were com-
pleted in a private area after the participant
registered for the running contest and were
assigned a shirt number. The author con-
sented all participants and measured the
participants weight and height while the
questionnaire and timing were performed
by the 5 kilometers running contest organ-
izers. Participants provided demographics
and sedentary lifestyle behavior via a ques-
tionnaire which included a question about
the average number of hours they spent
sitting during working days. Next, all par-
ticipants simultaneously started the 5 kilo-
meters running contest in which each par-
ticipant had a unique shirt number and the
time to finish was recorded by the contest
organizers by marking finishing time for
each participant. Due to the contest rules,

the participants were allowed a maximum

cal guidelines of the 1975 declaration of of 45 minutes to complete the 5 kilometers
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running contest. Finishing time was not re-
corded for participants reaching the finish
line after the allowed time. Participants’
physical performance was assessed during
the 5 kilometers running contest by record-
ing their ability to finish the 5 kilometers
running contest and their finish time.
Physical performance

The 5 km running performance was shown
to be a valid and reliable method to meas-
ure performance >3, Fisher et al 2017,
examined the reliability of the 5 km run-
ning performance in laboratory setting.
They recruited 6 male-competitive runners
to perform the 5 km running performance
on 5 occasions separated by 48 hours to
calculate the intra-subject variability of the
5 km running performance. They found
that the intra-subject variability of the 5
km running performance was low with a
coefficient of variation (CV) of 1.5% and
a standard error of measurement (SEM) =
14.2 seconds. The inter-class correlation
(ICC) of time to finish the 5 km running
performance was 0.99 [12],

Hurst et al 2017, examined the reliability
of the 5 km running performance in out-
door setting during 2 events of 5 km run-
ning that were 2 weeks apart. They recruit-
ed 15 endurance runners to perform the 5
km running performance on the 2 events.
They found a CV of 0.95% and an ICC of
0.9713],

Statistical Analysis

Demographics and descriptive informa-
tion were presented as means and standard
deviations for continuous data and per-
centages for ordinal and dichotomous data.
The assumption of normality of the distri-
bution of the variables was tested using the
Shapiro-Wilk test of normality. The rela-
tionship between the variables were tested
using Pearson correlation coefficient for
normally distributed data and using Spear-
man rank-order correlation coefficient for
not normally distributed data. Compari-
sons based on dichotomous outcomes were
performed using the independent samples t
test. All statistical analyses were conduct-
ed using SPSS version 22.0 with a signifi-

cance level of P < 0.05.

Results

Participants

A total of 177 potentially eligible adults
participating in the 5 kilometers running
contest were approached for enrollment in
the study. A total of 35/177 (20%) of po-
tentially eligible participants were enrolled
into the study. A flowchart indicating rea-
sons for exclusion or inability to recruit

participants is provided in Fig. 1.
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Fig. 1: Participant enrollment flowchart

177 participants in the 5
kilometers running contest
where approached

142 participants were

not interested in
participation

consented

35 participants were

9 participants were not able to
finish the 5 kilometers running

contest

26 participants completed the 5
kilometers running contest

Twenty-four participants were able to fin-
ish the 5 kilometers running contest with-
in the allowed time of 45 minutes, while 2
participants completed the running contest
after the allowed time and were assigned a
45-minute finishing time. Twenty-six par-
ticipants (74%) completed the 5 kilome-
ters running contest and the length of time
to finish the running contest ranged from
23.3 to 45 minutes. The mean time interval
to complete the 5 kilometers running con-
test was 33 + 6.38 minutes with an average
speed of 2.5 m/s. Although the mean age
of finishers was younger than non-finish-
ers (m=26.5 years SD 6.5) and (m=29.2

years SD 8.5), respectively, this difference
did not reach statistical significance (p =
0.3607). The reported average number of
hours spent in sitting during working days
ranged from 2 to 9 hours per working day
(m=5.76 SD 1.92 hour). Twenty-two par-
ticipants (63%) described their selves as
athletics and half of the participants report-
ed that they drove their own car to school/
work while the other half walked and/or
used public transportation. Demographic
data of the participants are reported in
Table 1.
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Table. 1 Demographics and baseline characteristics of the participants.

Characteristic Mean | SD | Min | Max
Age (year) 27.1 | 7.1 19 | 48
Number of days exercised per week (day) 34 | 2.0 0 7
Number of minutes of exercise per week (minute) 191 | 204 0 | 750
Number of kilometers of walking/running per week (kilometer) [ 8.0 | 7.6 0 30
Sitting duration per working day (hour) 58 | 2.0 2 9
Last night sleep duration (hour) 6.0 1.8 3 11
Body mass index (BMI) 239 | 40 | 17.8 | 37
Weight (Kg) 70.8 11091 49.7 | 93
Height (cm) 1729 | 6.5 | 163 | 192
Time duration to complete the 5 kilometers 330 | 6.5 233 | 45
running contest (minutes)

Relationship between sitting duration and
physical performance

Results of the Pearson correlation coef-
ficient (fig. 2) indicated that number of
hours of sitting during working days was

significantly positively correlated with

time to finish the 5 kilometers running
contest showing that when the number of
hours spent in sitting during working days
increased the time to finish the 5 kilome-
ters running contest increased
(r=0.62835,P <0.01).

Fig. 2: The relationship between sitting duration and physical performance
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Relationship of age, weight and BMI with
physical performance

Results of multiple Spearman rank order

correlation coefficients indicated that age,
weight, and BMI were significantly posi-

tively correlated with time to finish the 5
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kilometers running contest. Which means
the participants with older age, heavier

weight, and higher BMI took longer dura-

tion to finish the 5 kilometers running
contest (Table 2).

Table. 2 Spearman’s rank correlation coefficient of study variables

Variable 1 2 3 4 6 7 8 9110
Age (year) -
Number of days exercised | -.04 -
per week (day)
Number of minutes of =28 [ 75%*F | -
exercise per week (minute)
Number of kilometers of | -.13 [.52%* [ .60%*| -
walking/running per week
(kilometer)
Last night sleep duration A2 09 [ 32 | .25 -
(hour)
BMI S3*F* | -34 [ -15 | .01 | .09 -
Weight (Kg) A7F* | =25 [ -.05 | .11 | .06 | .87** -
Height (cm) -10 | -02 | .04 | -02 | .03 | -09 | 24 | -
Time duration to complete | .54* | -.11 | -.04 | 33 | .16 |.70** | .62** [ .07 | -
the 5 kilometers running
contest (minutes)

*p <.05; **p <.01; BMI = Body mass index.

Discussion

The results of this study was in line with
our hypothesis of the relationship between
number hours spent in sitting during work-
ing days and level of physical performance
as indicated by the length of the time need-
ed to finish the 5 kilometers running con-
test. Furthermore, other statistically signif-
icant relationships of the level of physical
performance with the participants’ age,
weight, and body mass index were found.
Multiple studies assessed the association of

physical function with sedentary life style

behavior most of these studies used objec-
tive and/or subjective methods to assess
or estimate the level of physical function
and the sedentary life style. In this study
we provided an objective measurement of
the level of functional performance during
a real-life rigorous activity to provide a
meaningful results of the effect of sitting
duration on the level of functional perfor-
mance.

Leon-Muioz et al. defined a non-sedentary
life style as spending less than 3 wake-
hours a day in sedentary state ). Using
the definition of Ledn-Munoz et al., 2013
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of living a non-sedentary life style only 2
individuals in our sample were classified
as living a non-sedentary life style which
limits the generalizability of our results to
individuals living a sedentary life style.
The current findings support previous re-
search of Keevil et al 2016, they found that
increased sitting time was linked to worse
performance on physical functions tests.
Our sample had an average time to fin-
ish the 5 kilometers running contest of 33
minutes which was longer than the time re-
ported by Hanson NJ, et al., 2018 of 24.5
minutes in 11 male and female recreation-
al runners. This difference was expected
since 92% our sample were classified as
living a sedentary life style according to
Ledén-Muiioz et al. definition.

Due to the aim of this study, we focused
on university setting which limited the age
range and the number of potential partici-
pants. Furthermore, we recruited the par-
ticipants during a running contest which
gave us access to a specific population who
were willing to participate in the running
contest. This may have limited the gener-
alizability of our results and conclusions.
Future studies should use larger sample of
participants with a wider range of age with
different occupations to improve general-
izability. Another main limitation to our
study is that no female participants were
included in this study. This was due to the

regulations of the running contest as it was
for male participants only.

Although our results showed that partici-
pants with longer duration spent in sitting
during working days had the least level of
physical performance, causality cannot be
inferred in this study. However, it is appro-
priate to advice for decreasing time spent

in sitting during working days.

Conclusion

Duration of sitting during working days
was negatively associated with the level of
physical performance. With the increased
dependency on computers in many work
environment, modifications to the work
environment to decrease the time spent in
sitting may improve the physical perfor-

mance and health of the workers.
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Abstract

Background & Aims:
The association of the ABO blood groups with gas-
tric cancer is controversial and was examined in this

study.

Methods:

We conducted a case-control study of 2145 cases of
gastric cancer and 2472 controls of Korean ethnicity
to determine the risk of gastric cancer for each blood
group phenotype using multivariable logistic regres-

sion models.

Results:

Patient ages were 33.3 (SD = 9.76) years in con-
trols compared to 59.5 (SD = 11.91) years in cases.
The percentages of males and females were similar
among cases and controls. The crude OR revealed
phenotype O as a protective factor 0.63 (CI: 0.56—
0.72) (P <0.0001) compared to phenotype A 1.30 (CI:
1.15-1.47) (P <0.0001) and AB 1.29 (CI: 1.07-1.57)
(P < 0.01), which were risk factors for gastric can-
cer, and phenotype B 1.09 (CI: 0.94-1.24) (P = 0.27)
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which was neither protective nor a risk factor. The ad-
justed OR taking patient characteristics into account
and using blood group phenotype O as a reference
baseline risk showed that phenotype A (1.21; CI:
1.14-1.39) (P = 0.012) and phenotype AB (1.17; CI:
1.08-1.26) (P=0.038) conferred an increased risk for
gastric cancer compared to phenotype B (0.97; CI:
0.84—1.04) (P = 0.63), which was not associated with

gastric cancer risk.

Conclusions:

We revealed an association of blood group pheno-
types A and AB with gastric cancer risk, emphasizing
the need to further study the underlying molecular

mechanism of this association with gastric cancer.

Keywords:
ABO blood group phenotype, Gastric carcinoma,

Case-control study

Background

ABO blood group antigens are extracel-
lular complex carbohydrate antigens ex-
pressed not only on red blood cells but
also on various other cell types, includ-
ing epithelial, vascular endothelial, and
sensorineural cells and platelets !> These
antigens were discovered in 1900 by Karl
Landsteiner and provided insight into the
human genetic make-up before the era of
human genomic analysis. The blood group
antigens were found to be associated with
multiple human diseases *!, including he-
matological and transfusional diseases as

well as cardiovascular and oncological
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diseases [* ¢ Whether this association is
a marker of an underlying oncogene or if
these antigens play a direct role in carcino-
genesis is not fully understood; however,
multiple biological mechanisms have been
proposed for ABO antigens in human car-
cinogenesis P 7 .The association of ABO
antigens with gastric epithelial diseases
is well-established, including peptic ulcer
disease, Helicobacter pylori infection, per-
nicious anemia and atrophic gastritis, sto-
mal ulcers, and gastric cancer ', The first
reported association between a disease and
genetic indicator was the association be-
tween blood group A and gastric cancer
(GC) in 1953 51, Since then, this associ-
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ation has been extensively investigated,
but the studies have shown controversial
results 1016 171,

The most popular theory regarding the
mechanism through which antigen A is in-
volved in increasing the risk of GC is that
this antigen reduces the antigenicity of
GCs by inducing immunological tolerance
and evasion of immunological surveil-
lance, as GC cells produce an antigen that
is immunologically related to antigen A.
This also explains the protective effect of
blood group O, which enhances tumor an-
tigenicity and prevents neoplastic growth
and dissemination by enhancing immu-
no-surveillance ® ¥, GC is the fourth most
common malignancy and second leading
cause of death from cancer internationally
[19:20 according to the World Health Organ-
1zation, particularly in East Asia, such as
Mongolia, Japan, and Korea; Korea shows
the highest incidence of GC in both sexes
worldwide ! 22, It is also the most com-
mon cause of death in western Asian coun-
tries such as Iran, Turkmenistan, and Kyr-
gyzstan?, with risk variation between the
highest-risk and lowest risk populations
reaching 15-20-fold*. Survival rates also
vary widely, with the highest survival rate
in Japan (90%) compared to 10-30% in
Europe 2%,

Non-modifiable risk factors such as age
(12.8-19.8 per 100,000 for those above

60 years old, compared to 2.0-2.6 per
100,000 in those below 60 years old) 4,
sex (2-fold more common in males than
in females) *?, and family history (3-fold
increase with a positive family history of
first-degree relatives with GC *); howev-
er, GC also exhibits a strong modifiable
risk factor element as shown in emigration
studies, with significant reduction in risk
in 3rd-generation Japanese immigrants to
the USA 29 and a reduced risk of GC with
eradication of H. pylori *”). Thus, epide-
miological studies of modifiable and non-
modifiable risk factors and their interac-
tions are needed for the prevention, early
detection, and identification of new targets
for biological therapy [!% 2% This study
was conducted to explore the association
between ABO antigens and GC in an eth-
nically homogenous group of Korean sub-
jects. The results were compared to those

of similar studies in the literature.

Methods

Study Design

This was a retrospective case control study.
Participants

Cases were histopathologically confirmed
as GC with no previous history of peptic
ulcer disease or seropositivity or treatment
for H. pylori (n = 2145) from Saint Mary
Catholic University Hospital, Seoul, Re-
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public of Korea, and controls were can-
cer-free blood donors (n = 2472) from the
blood bank at the same hospital with no
previous history of peptic ulcer disease or
seropositivity or treatment for H. pylori
between March 2010 and December 2014.
All participants were of Korean ethnicity
and unrelated (through random sampling
technique). Blood groups were identified
phenotypically using standard serological
methods.

Written informed consent was obtained
from all participants. The Institutional
Review Board approved the research pro-
tocols at the hospital. The study protocol
conforms to the ethical guidelines of the
1975 declaration of Helsinki as reflected in
a priori approval by the institution's human
research committee.

Statistical analysis

Analyses were conducted using SPSS 26
software (SPSS, Inc., Chicago, IL, USA).
The differences in characteristics between
cases and controls were determined using
descriptive statistics. The normal distri-
bution and homogeneity of variance as-
sumptions were checked using Kolmogo-
rov-Smirnov and Shapiro-Wilk normality
tests and were violated for all variables,
and thus nonparametric tests were used to
compare different categories of variables.
For continuous variables, Mann-Whitney

U test (also known as Wilcoxon rank-

sum test) was used to detect differences in
characteristics between cases and controls.
Kruskal-Wallis tests were used for contin-
uous variables with more than two cate-
gories. Games-Howell post-hoc test was
conducted when there was a significant
difference between categories. For cate-
gorical variables, we performed Pearson’s
y2-test. The ABO-GC risk association was
assessed using multivariable uncondition-
al logistic regression models adjusting for
age, sex, body mass index (BMI), smok-
ing status, drinking status, and family his-
tory to determine the adjusted odds ratios
(ORs) and 95% confidence intervals (CIs).
Participants with the ABO phenotype O
were considered as having a baseline risk.
Two-tailed P values < 0.05 were consid-
ered as statistically significant. The sample
size was calculated to be 1,067 patients in
each arm to achieve 90% power to detect a

3% difference in in outcome variation.

Results

General participants characteristics

Participants' characteristics are summa-
rized in Tables 1, 2, and 3. There were
no significant (P > 0.05) differences be-
tween cases and controls in age, sex, BMI,
smoking status, drinking status, or fam-
ily history of GC. Only comorbidity was

significantly different between cases and

Blood group phenotypes associated with risk of gastric cancer: a case-control study
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controls (Table 1). There were 2472 con-
trols and 2145 cases; Tables 2 and 3 show
the subgroup distribution of demographics
(age, sex, family history, BMI, and comor-
bidity status) and lifestyle habits (smok-
ing status and drinking status) among the
blood groups between controls and cases,
and tumor stage (TNM staging, early vs.
advanced), and type of operation (surgical
access and extent of gastrectomy) between
blood groups among cases.

GC risk by blood group phenotypes

The crude OR was calculated and com-
pared to the adjusted OR for these varia-
bles using multivariable logistic regres-
sion models (Table 4). The distributions
of blood groups O, A, B, and AB in the
controls were 37.1%, 33.1%, 21.0%, and
8.94% and in cases were 27.18%, 39.3%,
22.24%, and 11.28%, respectively. The

crude OR revealed that phenotype O was
a protective factor for GC (0.63; CI: 0.56—
0.72) (P <0.0001) compared to phenotype
A (1.30; CI: 1.15-1.47) (P < 0.0001) and
AB (1.29; 1.07-1.57) (P < 0.01), which
were risk factors for GC. The crude OR for
phenotype B was 1.09 (CI: 0.94-1.24) (P
= 0.27), revealing that it is not protective
nor risk for GC in this study. The adjust-
ed OR for age, sex, family history of GC,
BMI, comorbidity status, smoking status,
and drinking status using multivariable
logistic regression models, using pheno-
type O as a reference baseline risk of 1.00,
revealed an adjusted OR for phenotype A
of 1.21 (CI: 1.14-1.39) (P =0.012), AB of
1.17 (CI: 1.08-1.26) (P = 0.038), and B of
0.97 (CI: 0.84-1.04) (P = 0.63), indicating
a confounding effect for other risk factors
on the crude OR.

Table 1. Comparison of participants' characteristics between controls and cases.

Gmsiric
Variahle ) Cancer
Cakilrol _
Cases
Nn M7 142
Mean EEE] 505
150 (9, 76) {118
Age =68 1755 1357
(%l {71.0%] 103, 26N
>65 717 TRE
(%) (25904 136, 74%)
F 936 114
A (37,56 %) (33.29%)
A\ 1%l
{iemder W
4 1536 1431
ea (62 14%) {60,710
h:|~::l.¢l 1048 930
A 4, 3330
Simwoking %) kg (43,33%)
Hintus Baamne-smok 1473 1116
1:' | (57 56%) {56.6T%)
b
Dr'l':"'“' 1350 #&2
S, 10 12%
Diimking %0l 34 19%5) 41,12%)
Slatiss N on-drinker 10R3 1263

n
()

[EXRAR ]

LSH 8K
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ves 12 2082
(%) (4.53%) (97.06%)
* Comorbidity N‘:)
2360 63
n 0, 0,
% (95.47%) (2.94%)
Y:S 746 609
0, 0,
Family history (%) (0:18%) (28:3%%)
grGe o 1726 1536
o (69.82%) (71.61%)
512::1 Mean 20.83 23.45
D) (SD) (2.14) (3.36)
' 1637
0,
o (63.73%)
'nl 301
0,
R ) _ (14.03%)
Stage 11 330
n 0,
o (15.38%)
v 147
o
o (6.86%)
EGe 132
Early (.,‘/‘0 ) (61.96%)
N AS’C ) 816
0,
%) (38.04%)
Laparoscopic 1009
n 0,
Surgical (%) . (47.04%)
Access O];en 1136
0,
%) (52.96%)
T"G 550
o (25.64%)
Gastrectomy SzG . 1430
Extent %) (66.67%)
0
Other 165
n 0,
(%) (7.7%)
816 342
i Rht 818 (99.76%) 843 (99.88%)
’h (33.1%) 2 (39.3%) 1
- (0.24%) (0.12%)
514 476
2 B 517 (99.42%) 417 (99.79%)
(21.0%) 3 (22.24%) 1
ABO-Rh Rh- (0.58%) (0.21%)
n
915 580
(%) o Rht- 916 (99.80%) 583 (99.50%)
e (37.1%) 1 (27.18%) 3
(0.11%) (0.50%)
220 241
B Rt 21 (99.5%) 242 (99.58%)
0 (8.94%) 1 (11.28%) 1
] (0.5%) (0.42%)

SD: standard deviation, n: number of participants, F: female, M: male, P: probability value, BMI: body mass index, ABO: blood
groups, Rh: rhesus factor, GC: gastric cancer, EGC: early gastric cancer, AGC: advanced gastric cancer, TNM: T for tumor

.depth, N for nodal status, M for metastases, comorbidity: DM, HTN, IHD, Hyperlipidemia, a: P = 0.034
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Table 2. Comparison of participants’ characteristics by ABO-Rh between controls and cases.

Gastrie
Variable Carittial Cancer
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TG

n
(%)
STG

Gastrectomy
Extent 5
(%)
Other

n
(o)

202 119 166 63
(23.96%) (24.95%) (28.47%) (26.03%)
567 332 369 162
(67.26%) (69.60%) (63.3%) (66.94%)
74 26 48 17
(8.78%) (5.50%) (8.23%) (7.25%)

SD: standard deviation, n: number of participants, F: female, M: male, P: probability value, BMI: body mass index, ABO:

blood groups, Rh: rhesus factor, GC: gastric cancer, EGC: early gastric cancer, AGC: advanced gastric cancer, TNM: T for

tumor depth, N for nodal status, M for metastases, comorbidity: DM, HTN, IHD, Hyperlipidemia, a: P = .034 between cases

.and controls

.Table 3. Association of ABO with gastric cancer

ABO Gastric OR (95% CI)
type Cancer
Controlsn
Cases Adjusted
(%) Crude OR
n P OR P
2472 (95% CI)
(%) (95% CI)
2145
O
916 583 0.6340 1.00
<0.0001 -
(37.1%) (27.18%) | (0.5593-0.7187) (reference)
A 818 843 1.3021 1.21
<0.0001 0.012
(33.1%) (39.3%) | (1.1542-1.4689) (1.14-1.39)
B 517 477 1.0914 0.97
0.27 0.63
(21.0%) (22.24%) | (0.9396-1.2446) (0.84-1.04)
AB 221 242 1.2953 1.17
<0.01 0.038
(8.94%) (11.28%) | (1.0687-1.5699) (1.08-1.26)

n: number of participants, P: probability value, ABO: blood groups, CI: confidence interval, OR: Odds ratio, a: multivariable

.adjustment by age, gender, smoking status, drinking status, BMI category, family history of gastric cancer, and comorbidity

Discussion

The ABO blood group distribution exhib-
its significant variation among different
ethnic groups and geographical territories
(16,301, thus, we evaluated cases and controls

from the same ethnically homogenous Ko-

rean population to explore the qualitative
and quantitative nature of the association
between ABO blood groups and GC. Al-
though standard serological phenotypical
determination of blood groups may lead to
different predictions and results in contrast

to genotype determination, these differenc-
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es are negligible in ethnically homogenous
populations, as the reported discordance
rate between phenotypical and genotypical
grouping is 0.12% in Korea and 0.18% in
Japan 2331, The association between ABO
blood groups and gastric carcinoma has
been extensively investigated. Although
the results are conflicting [10, 16, 17],
group A is recognized as an established
risk factor for GC [10, 15, 34-36], which
was confirmed in the present study (crude
and adjusted OR) (Table 4), as well as in a
recent large scale prospective study using
standard serological ABO blood grouping
[37].

Our study also confirmed the protective
effect of group O against GC (crude OR)
(Table 4), which has been demonstrated in
multiple previous studies [3, 18], and is a
protective factor against certain types of
skin cancer *®'and pancreatic exocrine car-
cinomal'”-%-41; however, group O has been
shown to be a risk factor for benign gas-
tric epithelial diseases (e.g., gastric pep-
tic ulcer disease, H. pylori infection, and
stomal ulcers) % !: 371 This study is also
consistent with previous studies showing
that group B is neither a risk nor a protec-
tive factor for GC [*¥) (Table 4); however,
group B is a risk factor for ovarian carci-
noma !, and vulvar cancer'*, and group
O although protective factor for ovarian

and vulvar cancer'*?, is associated with in-

creased risk of relapse of these cancers!*?!,
The most important finding of our study is
that group AB is also a risk factor for GC
(Table 4), which has been observed in few
other studies, particularly in populations of
Asian descent ¥l; however, this meta-anal-
ysis showed that the risk factor effect of the
AB group was maintained in the subgroup
suffering from a high prevalence of H. py-
lori infection compared to that with a low
prevalence of H. pylori infection, which
may be a significant confounding factor
431 given that the AB group is considered
a protective factor against H. pylori infec-
tion !, Thus, we found that the AB group
is an independent risk factor for GC, as H.
pylori infection was an exclusion criterion
for both cases and controls (Table 4).

There were no significant difference be-
tween sexes (Tables 1, 2, and 3), although
numerous modifiable risk factors for GC,
such as smoking and drinking habits, are
more common in Korean males than in
females, as demonstrated by Song et al.
2013, who found that the A allele was only
a risk factor in females with fewer modi-
fiable risk factors compared to males with
more modifiable risk factors, confounding
the effect of the A allele B% ', We found
no significant difference between blood
groups regarding the clinicopathologic
characteristics of GC in terms of TNM

stage (American Joint Committee on Can-
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cer 7th edition 2010), surgical access type
(open vs. laparoscopic), and extent of gas-
trectomy (total gastrectomy, subtotal gas-
trectomy, other) (Table 3). This is likely
because most cases were screen-detected
EGC across all blood groups. Other stud-
ies showed an association between ABO
blood groups and GC clinicopathological
characteristics, including the association
between group A and the diffuse histo-
logical subtype !'*-3"; however, other stud-
ies failed to show an association between
ABO blood groups and the tumor site of
origin*%*4, The prognostic impact of ABO
blood groups on GC survival was inves-
tigated, and the results showed that group
AB has the best prognostic outcome com-
pared to non-AB blood groups, with group
A having the worst prognosis [\,

The strengths of this study include the
well-powered large sample and ethnic ho-
mogeneity, which mitigate the confound-
ing effect of the discordant rate of the
blood group distribution that is sensitive
to geographical and ethnic variations. One
limitation of this study is that the controls
were blood donors, which may have led to
selection bias because of the strict inclu-
sion and exclusion criteria of blood banks,
altering the risk of the controls, e.g., be-
ing younger, less obese, and suffering
fewer comorbidities. However, this effect

was mitigated by the fact both controls

and cases had no history of H. pylori or
peptic ulcer disease, and showed no sig-
nificant differences regarding other mod-
ifiable (i.e., smoking and drinking status)
and non-modifiable ( i.e., sex and family
history of GC) risk factors. Further limita-
tions of the study are the potential residual
confounding due to differences between
cases and controls, all limitations and risk
of bias inherent to the study design, and an
inability to generalize the results to other

populations.

Conclusion

This large-scale case-control study was
conducted to investigate the nature of the
association between ABO blood groups
and GC risk. The results were consistent
with those of previous studies showing
that group A is a risk factor for GC, group
O is a protective factor, and group B is a
neutral factor. The most important find-
ing of this study is that group AB was ob-
served to be an independent risk factor for
GC even when other confounding factors
(e.g., H. pylori seropositivity, smoking and
drinking habits, sex, age, BMI, comorbid-
ities, and family history of GC) were con-
trolled. These results provide a foundation
for further epidemiological studies to de-
termine the underlying etiological mecha-

nism of the A antigen in GC carcinogen-
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esis to identify targets for prevention by
risk-modification strategies, therapy, and

prognosis prediction.
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Abstract

Background:

The quality of services provided by a dental specialist
is a major concerned. The level of anxiety and stress
among dental specialists has increased due to patients

complaint.

Aim:

The purpose of this research is to measure the overall
patients’ satisfaction with the quality of dental servic-
es provided at Eastern Province Military Hospitals,
Saudi Arabia

Methods:

The researcher has conducted a cross-sectional ana-
Iytical study at dental clinics of three military hos-
pitals. A stratified random sampling technique was
employed in the data collection from pre-tested ques-
tionnaires. Descriptive statistics were followed by in-
ferential statistics. Chi-square test (X2) and Fischer’s
exact test were also used to assess the male and fe-

male satisfaction levels.
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Results:

The number of participants in this study was 247 pa-
tients, in which 69.6% were female and 30.4% were
male. The factors associated with patient satisfaction
disclosed a mean percentage of 71.0% SD + 14.31,
for the four domains of satisfaction indicate an av-
erage level of satisfaction. The results also show a
significant difference in male and female patients’
satisfaction in specific areas such as asking personal
questions during the visit, or prolonged waiting time
for appointments and maintaining confidentiality (P
< 0.05).

Conclusion:

Patient-dentist interaction and system/ administra-
tive efficiency are the factors that have the most sig-
nificant effect on patients’ satisfaction at these three
sites. It is recommended that hospital administration
arranges awareness sessions to enlighten dental ser-
vice providers about professional conduct, sessions
on how to avoid long waiting periods for dental ap-
pointments, and on how evening or weekend clinics

could accommodate more patients.

Keywords:
Military Hospital; Dental services; Satisfaction; Sau-
di Arabia

Introduction

Patients’ satisfaction is crucial for all den-
tal specialists and has been shown to im-
pact compliance and the success of treat-
ment in both developed and developing
countries!!). The degree of patients' satis-
faction is the major factor in determining

the achievement of the services provided
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by oral health clinics. Also, it plays a huge
role in the improvement of all services
provided by dental specialists *. The rep-
utation of all dental clinics is based on pa-
tients’ satisfaction. Patient’s satisfaction
feedback used as a tool to measure the
quality of all dental services. In this man-
ner, patient satisfaction is a significant part

of oral health care, which can affect treat-
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ment outcomes’!.

The level of anxiety and stress among den-
tal specialists has increased due to patients
complaint!l.

The perception of a patient's family and
friends about dental practice can be an ef-
fect due to unhappiness of dental services.
Therefore, professional conduct should be
promoted among all dental care providers.
Moreover, patients’ concerns about dental
service should not be ignored and took im-
mediate appropriate action®,

Patients’ attitude toward dental treatment
is highly impacted by their satisfaction in
dental services. According to Ohrn and
Jonsson ! satisfied patients are always
attending their appointment, less fear of
dental treatment, and pain perception. Es-
tablishing rapport between dentists and
patents will enhance patients' commitment
to dental appointments and advice. In or-
der to evaluate the quality of dental ser-
vices, patient satisfaction and contentment
need to be appropriately addressed 7). It
also affects clinical outcomes and patient
retention!®].

The health care sector is rapidly devel-
oping in Saudi Arabia. The government
recognizes it together with an education-
al sector to be the top priority of its inner
policy spending, a large amount of money
on its growth and functioning. The posi-

tive tendency can be recognized. Name-

ly, the quality and quantity of health care
services have significantly improved in
the past view decades[9]. However, this is
still not the top positive outcome that can
be reached. Therefore, a thorough investi-
gation of patients’ satisfaction with dental
services is necessary as it can further im-
prove the quality of health care services.
Dental care was chosen to be researched as
this sphere is among one of the most rapid-
ly developing ones, and it is still not able to
cover the demand for dental services. It is
worth mentioning that Saudi Arabia might
become the top dental, medical care des-
tination in the Middle East region. As for
now, dental medicine in Saudi Arabia is on
the rise, with the prices cheaper here than
in the Western and European countries. In
turn, it makes it possible to suggest that the
improvement of the quality of dental ser-
vices might make Saudi Arabia the world's
top destination for dental health medicine.
Therefore, this study seeks to define the
key factors influencing patients’ satisfac-
tion and the need to develop some further
recommendations on how to enhance the
standard of dental care services in Saudi
Arabia.

This study focus on measuring overall pa-
tients’ satisfaction levels towards the qual-
ity of dental services provided at Eastern
Province Military Hospitals of Saudi Ara-

bia. It also aims to measure the difference
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in satisfaction levels concerning male and

female patients.

Materials and methods

A cross-sectional analytical study was
done at the dental clinics of the three mili-
tary hospitals. The numbers of participants
in this study were 300. The targeted hospi-
tals were King Abdul-Aziz Airbase Hospi-
tal, Dhahran, King Fahd Military Medical
Complex, Dhahran, and King Abdul-Aziz
Naval base Hospital, Jubail from October
to December 2018.

For sample size, a stratified random sam-
pling technique was used, which based
on a number of patients with a 95% con-
fidence level (£0.05). Approximately 100
patients were selected equally from each
hospital.

The study included patients having the
privileges and legality to be treated within
these military hospitals. One of the prereq-
uisites of the survey was that the respond-
ents had to be 18 years of age or older.
For data collection, a previously validat-
ed questionnaire based on a Mahrous and
Hifnawy!"” study were used to measure
patients’ satisfaction. A granted written
permission was received via email from
the authors.

The questionnaire consists of 19 ques-

tions, which were designed to evaluate

the factors affecting patients’ satisfaction.
The questionnaire consists of socio-demo-
graphic characteristics

(age, gender, and nationality); the ques-
tionnaire consisted of four sections. The
first section of the questionnaire was about
patient-dentist personal interaction (9
questions). The second section was related
to patient satisfaction with technical com-
petency (4 questions). The third section
was about administrative efficiency

(4 questions), and the last section was
about the clinical setup environment
(2 questions).

The survey was distributed to all partici-
pants with guidance. The responses were
collected at the end of a dental care session
to cover all factors included in the ques-
tionnaire. Some participants were exclud-
ed from the study due to their incomplete
treatment or refused to participate in this
study.

The English and Arabic questionnaires
were used with a Likert scale (5 points)
ranging from 1 to 5

(Strongly Disagree, Disagree, Uncertain,
Agree, and Strongly Agree). For data anal-
ysis, the 5-point scale was afterward con-
verted to a 3-point response scale ranging
from 1 to 3.

(1 = Strongly Disagree & Disagree, 2 =
Neutral and 3 = Strongly Agree & Agree).

In the questionnaire, the standard pattern
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for answering was avoided by using neg-
ative and positive statements. Therefore,
meticulous reading of all questions by par-
ticipants has been maintained.

Microsoft Excel was used for data tabula-
tion and then analyzed by Statistical Pack-
age for the Social Sciences (SPSS, V.23,
Chicago, Illinois USA). All results were
calculated for qualitative and quantitative
data. The association between patient sat-
isfaction and gender were evaluated by
Chi-square (X2) and Fisher’s exact test. A
P-value <0.05 was considered statistically
significant.

Ethical approval was attained from the In-
stitutional Review Board office at Prince
Sultan Military College of Health Scienc-
es, Dhahran (Ethical approval No. IRB-

2019-DOH-036). The details regarding
the objectives and benefits of this research
were explained to participants, and in-
formed consent was obtained before filling
in the questionnaire. All information was
kept classified and used only for statistical

analysis.

Results

The response rate was 82.3 %, as 247 out
of 300 questionnaires were returned. The
patient’s age ranged from 18 to 65 years
(mean age= 31.86 years £SD 9.8). The
gender distribution showed 69.6% females
and 30.4% males. More than 90 % of the
respondents were Saudi nationals

(Table no.1).

Table no. 1 Demographic characteristics of the respondents

Demographical Variable N %
Male 75 304
Gender
Female 172 69.6
. . Saudi 231 93.5
Nationality -
Non Saudi 16 6.5
Less than 30 41 16.2
31 -40 80 32.4
Age (years) 41 -50 70 28.3
51 -60 42 17.0
Greater than 60 16 6.1

Table no. 2 displays the overall average
percent mean score of 71.0

(range 29.4 — 89.0, +SD 14.31) for all four
disciplines indicate an average level of pa-

tients’ satisfaction. The mean percentage

of agreement with regard to the satisfaction
of four disciplines was done by calculating
the level of satisfaction. It also shows the

mean satisfaction for each discipline.
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Table no. 2 Overall satisfaction for the four main discipline

Item Minimum % | Maximum | Mean % SD
(Agree) % (Agree) (Agree)
Patient dentist interaction (PDI) (9 items) 29.4 86.3 72.3 +17.96
Technical Competency (TC) ( 4 items) 66.8 89.0 76.5 +9.22
Administrative efficiency (AE) ( 4 items) 56.6 68.0 60.5 +5.38
Clinical setup environment (CS) (2 items) 66.6 83.8 75.7 +12.16
Overall average percent mean score (19 items 29.4 89.0 71.0 +14.31

Table no. 3 indicates satisfaction with re-
gard to individual items in the question-
naire. It was noticed that 86.3 % of re-
sponded patients agreed on the item that
dentists did not ask a question about per-
sonal life during treatment, and 85.8 %
agree on their friendly behavior. However,
this table also shows that only 29.4% of

the patients agree that they were not com-

pelled to get dental care from a student.
Table no. 3 also showed 89% reported that
dental instruments used were sterilized. In
the administrative efficacy domain, 56.6
% of patients were satisfied because they
do not have an extended appointment wait
time and treatment. In the clinical setup
environment, 66.6 % of patients agreed

about comfortable waiting areas.

Table no. 3: Patients’ satisfactions regarding individual item in the questionnaire.

Item Disagree Neutral Agree
Patient dentist interaction (9 items) N (%) N (%) N (%)
Dental Staff did not talk with each other 40 (16.2) | 59(23.9) | 148 (59.9)
while providing treatment
Dental Staff were concentrating on their work. 19 (7.7) 28 (11.3) | 200 (81.0)
Dentist was friendly with me. 19 (7.7) 16 (6.5) | 212 (85.8)
Dentist explained the procedures before start of treatment. | 25 (10.1) | 27 (10.9) | 195 (78.9)
Dentist gave me advice after treatment. 24 (9.7) 22 (8.9) | 201 (81.4)
Dentist facial’s expression was cheerful with a smile. 30 (12.1) | 24(13.8) | 183 (74.1)
Dentist did not criticize my oral condition or 33913.3) | 29 (11.7) | 182 (74.9)
compared it with others.
Dentist did not ask personal question during offering care. 19 (7.7) 15(6.1) | 213 (86.3)
I was not obliged to receive dental care by a student 99 (40.1) | 68(27.5) | 80(29.4)
Technical Competency ( 4 items)
Treatment offered was not painful. 27 (10.9) | 36(14.6) | 184 (74.5)
Thorough dental examination. 22 (8.9) 38 (15.4) | 187 (75.7)
I received good quality treatment; e.g. Filling 47 (19.0) | 35(14.2) | 165 (66.8)
did not get dislodged or broken.
Dental instrument used were sterilized. 4 (1.6) 23(9.3) | 220(89.0)
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Administrative efficiency (4 items)

Working hours of the clinic were suitable for me. 69 (28.0) | 28 (11.30 | 150 (60.8)
I did not wait for long time to have an appointment. 85 (34.4) 38 (15.4) | 140 (56.6)
Short waiting time to get the treatment. 60 (24.3) | 47 (19.0) | 140 (56.6)
Complete dental treatment. 45(18.2) | 34 (13.8) | 168 (68.0)
Clinical setup environment (2 items)

Comfortable waiting area. 55(22.3) | 28(11.3) | 164 (66.6)
Privacy of treatment was insured. 23 (9.3) 17 (6.9) | 207 (83.3)

Table no. 4 shows the relationship between care”, 1 item within the Administrative

the patients’ gender and the features of the
four disciplines of satisfaction. The study
reveals significant differences between

Male and Female in 1 issue within the

efficiency: “I did not wait for long time
to get an appointment,” and 1 item with-
in Clinical setup environment ““Privacy of

treatment was insured” are shown by the

patient-dentist interaction ‘“Dentists did P-values.
not ask personal questions while offering
Item Gender
Male Female Total
N=175 N=172 N=247 P value
Patient dentist interaction (9 items)
(30.4%) (69.2%)
Dental Staff did not talk with each other 48 (64.0) 100 (58.2) 148 0.333
while providing treatment.
Dental Staff were concentrating on their work. 60 (80.0) 140 (81.3) 200 0.537
Dentist was friendly with me. 60 (80.0) 152 (88.4) 212 0.235
Dentist explained the procedures before 59 (78.7) 136 (79.1) 194 0.679
start of treatment.
Dentist gave me advice after treatment. 61 (81.3) 130 (81.40 191 0.699
Dentist facial’s expression was cheerful with a smile. 56 (74.6) 127 (73.8) 183 0.329
Dentist did not criticize my oral condition 58 (77.3) 127 (73.8) 185 0.837
or compared it with others.
Dentist did not ask personal question during 66 (88.0) 147(85.40 213 0.009*
offering care.
I was not obliged to receive dental care by a student 34 (45.3) 65 (37.7) 99 0.246
Technical Competency (4 items)
Treatment offered was not painful. 61 (81.3) 123 (71.6) 184 0.448
Thorough dental examination. 55(73.3) 132 (76.7) 187 0.312
I received good quality treatment; e.g. 47 (62.7) 118 (68.7) 165 0.497
Filling did not get dislodged or broken.
Dental instrument used were sterilized. 67 (89.4) 153 (89.0) 220 0.509
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Administrative efficiency (4 items)

Working hours of the clinic were suitable for me. 46 (46.3 104 (60.5) 150 0.529
I did not wait for long time to have an appointment. 44 (58.6) 96 (55.9) 140 0.009*
Short waiting time to get the treatment. 45 (60.0) 95 (55.2) 140 0.702
Complete dental treatment. 50 (66.7) 118 (68.6) 168 0.419
Clinical setup environment (2 items)

Comfortable waiting area. 52 (66.7) 114 (66.3) 166 0.967
Privacy of treatment was insured. 58 (77.3) 140 (88.6) 207 0.048"

Only those who agree on each of these are represented in table
*Significant at 0.05 level (Fischer’s exact test used)

Discussion

The patients’ satisfaction is not based on
the treatment quality but other factors such
as staff behavior, facilities, and basic en-
vironmental needs!'’. One of the prima-
ry targets of dental treatment is to attain
the patients’ satisfaction, and it is a vital
benchmark for deciding the outcome and
the quality of the dental care delivered!'?.
The current study seeks to measure the pa-
tients ‘satisfaction with dental care servic-
es in Eastern Province Military Hospitals
in Saudi Arabia. The outlined topic was
chosen for scientific research as the inves-
tigation of the positive aspects, as well as
the shortcomings in the provision of dental
services in the Eastern Province military
hospitals. They may be extremely useful
for the situation analysis of elements af-
fecting patients’ satisfaction with the direct
effect of the quality of dental healthcare
received by patients and the enhancement

of the performance of the dental staff.

The response rate was 82.3%,which is
almost comparable to the respondent of
studies conducted by 80.2 % of Mahrous
and Hifnawy !, 81.9 % of Balhaddad et
al. ¥lbut higher than the study conducted
in the United Kingdom by Bedi, Gulati and
McGrath ' of 69 %.

This study also shows a high percentage of
females, 69.6% as compared to the male,
which were 30.4 %. The reason for this
higher female patient percentage is that
all three hospitals provide cosmetic den-
tal treatments such as veneers, bleaching,
and orthodontic services. These servic-
es are popular among women. Similarly,
transportation is often an issue for Saudi
women, who are now allowed to drive cars
in their country. All three hospitals are lo-
cated near military housing, which makes
transportation easy for Saudi women. The
ease of transportation can be an impor-
tant factor in female patient percentages.
Non-Saudis were almost not represented

in this study, because military hospitals
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offer services only to non-Saudi staff who
work inside the hospitals.

The levels of patient satisfaction were
measured at three targeted military hos-
pitals in the Eastern Province, namely
the Armed Forces Hospital, Dhahran,
King-Fahad Military Medical Complex,
Dhahran, and King Abdul-Aziz Naval
Base Hospital, Jubail. The overall average
percent mean score of 71.0 (=SD 14.31),
as shown in table 2, denotes an average
level of patients” satisfaction. But it was
still lower reported by a study of dental pa-
tients conducted by Hossain, Fageeh and
Elagib!"*! at King Khalid University’s Col-
lege of Dentistry in Saudi Arabia, which
revealed a high level of patient satisfac-
tion (87%) and better than the satisfaction
(61.7 %) reported by Othman and Abdel
Razak!'®l,

In the present study, the high level of pa-
tient satisfaction at the three hospitals is
attributed to the following factors: treat-
ment is provided free of charge, dental
care is easy to access in each hospital, and
high-quality materials are used in clinics
similar to the highly reputed clinics offer-
ing the same dental care and services.
Among the factors that were examined in
this study, the technical competency of the
dental staff had the highest satisfaction
levels (76.5%), followed by Clinics set up/

environment (75.7%) and Patient-dentist

interaction (72.3%). System/administra-
tive efficiency was the lowest-scoring fac-
tor of influence on the patient’s satisfaction
level, scoring only (60.5 %.).

The reason behind a high level of satisfac-
tion was staff competence, cleanliness, and
having up-to-date equipment being mili-
tary hospitals. These findings are harmo-
nious to other studies conducted by Saudi
Arabia[lo, 12, 13, 17].

Lower patient satisfaction with system/ad-
ministrative efficiency and clinic set up/en-
vironment can be attributed to the fact that
the clinic hours are during weekdays from
7:30 am to 8:30 pm, the same hours that
most military personnel must work. This
means that patients must miss work to at-
tend dental appointments. This negatively
impacts their level of satisfaction. Besides,
it is difficult to schedule an appointment
because of the high demand for services
and the shortage of dental providers at all
three sites. That is why patients who have
difficulty in obtaining an appointment con-
veniently reported a low degree of satis-
faction as reported by Stepurko, Pavlova,
and Groot!'®!,

In this study, among the association be-
tween gender and of the four disciplines of
satisfaction, the question related to “Den-
tists did not ask personal questions during
offering care”” showed a significant statis-

tical difference between female and male
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students ( p< 0.05) This attributed to the
fact that females don’t like to discuss their
personal matter with unknown health care
providers.

There was also a significant statistical
difference between the female and male
regarding the privacy of the offered treat-
ment, which may be attributed to the de-
sign of clinic or females need, extended
privacy during dental treatment.
Concerning the administrative efficiency
domain, there 1s also a statistical differ-
ence between females and males regarding
a long time to get an appointment. In fact,
both males and females are dissatisfied
regarding long waiting times. The possi-
ble reason for this is the high demand for
services and the shortage of dental service

providers in all three sites.

Conclusion

The study demonstrates that the average
number of patients were satisfied with the
overall dental service, such as patient-den-
tist communication, professional com-
petency, administrative efficiency, and a
clinical setup environment. With regard
to gender, there is a significant difference
among females and males in the privacy
of offered treatment, the dentist asking a
personal question, and long waiting time

for an appointment.

Technical competency and patient-per-
sonnel interaction are the factors that have
the most significant effect on patient satis-
faction levels at these sites. On the other
hand, the clinical setup environment is the
fact that it has the most impact on levels of

dissatisfaction.

Recommendation

It is recommended that hospital adminis-
tration arrange awareness sessions in order
to enlighten the dental service provider
about professional conduct. In addition, to
avoid long waiting periods for the dental
appointments, evening or weekend clinics
would accommodate more patients. In ad-
dition, attention is essential to improve the

waiting area for the patients.

Limitations of the Research

Although the satisfactory response rate was
achieved in the study, however, patients’
satisfaction is a broad area and requires
further research with large sample size and

involving several military hospitals.
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Abstract

Background and aims:

Data about the mental health profile of military per-
sonnel and their families are needed to establish
evidence-based intervention programs in military
hospitals. This study aims to determine the epidemio-
logical profile of common mental health disorders in

the psychiatric clinics’ attendees in military hospitals.

Methods:

A cross-sectional study in psychiatric outpatient clin-
ics in two tertiary-care military hospitals in Riyadh,
Saudi Arabia. Data were collected from the psychiat-
ric outpatients and their electronic health records by

trained physicians.
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Results:

Of the 439 participants, 202 (46.5%) were male,
259 (64.6%) were in the 26 to 50-year-old age
group, and 270 (63.7%) were married. More than
50% were unemployed. The majority (73.3%) of
the sample were either overweight (29.8%) or obese
(43.5%). The most common mental disorder among
psychiatric outpatients in military hospitals was
depression (44.4%), followed by anxiety (35.1%),
psychosis (25.7%) and bipolar disorder (7.1%). A
regression analysis confirmed a significant associa-
tion between depression, anxiety and psychosis and
age, gender, educational level, marital status, and
body mass index (BMI).

Conclusions:

The majority of patients attending psychiatric
clinics in military hospitals have depression, fol-
lowed by anxiety, psychosis, and bipolar disorder
respectively. Around 75% of the participants had
increased BMI which requires further studies to
assess the reasons; moreover, weight reduction pro-

grams can be beneficial.

Key Words:
Psychiatry, outpatients, depression, anxiety, Saudi
Arabia.

Introduction:

The life of military personnel is different
from the one of civilians in many aspects
given their exceptional nature of work (!,
These include living in isolated environ-

ment, endurance of life-threatening condi-
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tions, losing friends in battlefields, and be-
ing separated from their families for long
periods of time!!. Although these stressors
can have a major impact on mental health,
it is still questionable whether military
personnel are a high-risk group for mental

disorders compared to other populations 2!,
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A study in the United Kingdom aimed to
assess the prevalence of common mental
health disorders in military personnel com-
pared to the general population with a sam-
ple size of approximately 14090 military
personnel and 15623 civilians found that
military soldiers have double the chance
of having symptoms of mental disorders
B1 In contrast, a study on the United States
military personnel with a large sample size
(77,047) found that the prevalence of men-
tal disorders in those personnel is similar
to the general population as 18.3% of the
participants met the criteria for a mental
disorder Y. However, some military sub-
groups including single, females, younger,
less educated, shorter service were found
to have higher chances for some mental
disorders in that study . Similarly, a Ger-
man study that compared the prevalence of
mental disorders between 1023 civilians,
1439 deployed soldiers, and 779 non-de-
ployed soldiers found that the prevalence
of a 12-month mental illness did not differ
in deployed soldiers compared to civilians,
and, surprisingly, it was lower in non-de-
ployed soldiers 2. Nevertheless, deployed
soldiers with high warfare exposure had
elevated rates of agoraphobia and post-
traumatic stress disorder [,

Due to recurrent relocations, prolonged
separations, the potential injury or death

of the family member, and the burden of

managing civilian life as a single parent,
military work also has a stressful im-
pact on soldiers’ families 7). A study on
642,397 children found that there is an
increase of 19% in behavioural disorders,
18% 1n stress disorders, and 11% in out-
patient psychiatric visits when a military
parent is deployed . A study on the effects
of deployments on the utilization of men-
tal-health outpatient services among US
army personnel’ partners found that wives
of deployed personnel had more diagnoses
of depressive disorders (27.4 more cases
per 1000 spouses), anxiety (15.7 more cas-
es per 1000 spouses), and sleep disorders
(11.6 more cases per 1000 spouses) [6].
Even before being deployed, military sol-
diers and their families might endure anxi-
ety while waiting for expected
deployment [,

Despite growing in psychiatric literature,
there is scarce data addressing the men-
tal health of Saudi Arabia or other Middle
Eastern countries’ military personnel or
their families. This could be attributed to
security reasons and/or the negative stig-
ma associated with psychiatric disorders
in the Middle East!®); this stigma could be
more exaggerated in sensitive groups such
as army forces . However, data about the
mental health profile of military personnel
and their families are needed to establish

evidence-based intervention programs to
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ensure good mental health among our sol-
diers. Thus, the aim of this study is to de-
termine the profile of mental disorders and
the characteristics of patients attending
psychiatric clinics in two military hospi-
tals that provide care for military personnel

and their families in Riyadh, Saudi Arabia.

Materials and Methods:

Study design and settings:

This is a cross-sectional study of psychiat-
ric patients attending adult psychiatry clin-
ics at two tertiary-care military hospitals:
King Abdulaziz Medical City (KAMC)
and Security Forces Hospital (SFH) in
Riyadh, Saudi Arabia. The two hospitals
provide health care for military soldiers
and their families. There are 20 adult psy-
chiatry clinics per week in King Abdulaziz
Medical City (KAMC), providing men-
tal health services for approximately 100
patients per week. The adult psychiatry
clinics in this hospital provide care for pa-
tients above 14 years-old, complying with
the hospital regulations which transfer the
care for those who are above 14 from pedi-
atric to adult clinics. For Security Forces
Hospital (SFH), psychiatrists provide care
for approximately 80 patients per week by
running 15 adult clinics. The age of trans-
ference from pediatric to adult care at Se-

curity Forces Hospital (SFH) is also 14.

Both adult psychiatry clinics in the two
hospitals see male and female patients.
Study Participants and sample size

This study included patients attending the
adult psychiatric outpatient clinics from
the 1st of January until the 1st of Decem-
ber 2018. Using Raosoft with margin of
error 5%, confidence level 95%, and an es-
timated population size of 20000, the min-
imum recommended sample size for this
study was 377.

Data collection method:

The study was approved by the Institution-
al Review Board and Ethical Committee of
the King Abdullah International Medical
Research Center (KAIMRC). All partici-
pants signed an informed consent and were
informed in advance of the objectives of
the study. Data were collected from the 1st
of January until the 1st of December 2018.
Psychiatric patients attending the adult out-
patient clinics at the two military hospitals
(KAMC and SFH) in the study period and
who were willing to participate were in-
cluded after making sure that they fulfilled
the inclusion criteria. The study included
new and follow-up patients aged 18 years
and above. Aggressive or severely men-
tally ill patients, who were unable to give
consent were excluded as well as patients
with unclear/ uncertain diagnosis. For a
sampling method, the data were collected

5 days a week (from Sunday to Thursday).
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Data were obtained from every other pa-
tient attending the psychiatry clinics in
these days after his/her permission, with a
response rate of approximately 85%. Data
was obtained only once for patients with
multiple visits during the study period; we
obtained the data only during the first vis-
it. Demographic information was collect-
ed from the patients and their electronic
health records by trained physicians.

The diagnosis of participants was based
on Diagnostic and Statistical Manual of
Mental Disorders, 4th Edition (DSM-1V).
Patients were divided into 6 categories
according to their diagnosis: depression,
anxiety, psychosis, bipolar, other disor-
ders, and two or more disorders. Disorders
included under the depression category
were major depressive disorder, dysthy-
mia, and depression due to medical illness.
Moreover, disorders under the anxiety
category include generalized anxiety dis-
order (GAD), obsessive compulsive dis-
order (OCD), post-traumatic stress disor-
der (PTSD), and phobias (including social
phobia, agoraphobia, and other types of
phobia). Also, the diagnosis of psychosis
includes schizophrenia, brief psychotic ep-
isode, schizophreniform, schizoaffective
disorder, substances induced psychosis,
and psychotic disorder not otherwise spec-
ified (NOS), while the diagnosis of bipolar

disorder includes bipolar I disorder, bipo-

lar II disorder, bipolar disorder not oth-
erwise specified, cyclothymia, substance
induced mania, and manic episode. Other
disorders include dementia, Alzheimer,
conduct disorder, attention deficit hyperac-
tivity disorder (ADHD), autism, intellec-
tual disability, substance abuse, substance
dependence, and personality disorders.
Data management and analysis:

Data were analysed using Statistical Pack-
age for the Social Sciences (SPSS) ver-
sion 21. Categorical variables were de-
scribed using frequency and percentages.
For evaluating the association between the
study variables and four psychiatric disor-
ders (depression, anxiety, psychosis, and
bipolar), a Pearson’s Chi-square test was
used and odds ratios (specific disorder vs.
other disorders) were calculated. For ob-
serving the independent association of the
prevalence of the diagnostic categories
with the study variables, multivariate bina-
ry logistic regression was used. To test the
goodness of fit of the models, the Hosmer
and Lemeshow test was used. A P-value of
less than .05 and 95% confidence intervals

were considered statistically significant.
Results:
Demographics:

Of the 439 participants, 202 (46.5%)
were male, 259 (64.6%) were in the 26 to
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50-year-old age group and 270 (63.7%)
were married. The educational status of
the participants was evenly distributed and
more than 50% were unemployed. Almost
75% of the participants were either over-

weight (29.8%) or obese (43.5%) (Tablel).

Table 1: Distribution of Socio-demographic
characteristics of the study participants (n=439)

The prevalence of psychiatric disorders
(depression, anxiety, psychosis and bipolar
disorder) among the psychiatric outpatient
clinics’ attendees in the two military hospi-

tals is available in Table 2.

Table 2: The Prevalence of Psychosis, Depression,

Bipolar disorder and anxiety disorder

among psychiatric outpatient clinics’ attendees (n=439)

Characteristics | No. (%) Psychiatric No. (%) 95%
Age groups (in years) (n=401) disorders cqnﬁden;:e
interva
<25 65(16.2) .
26-50 259(64.6) Depression 195 (44.4) [ 39.7-49.2
> 50 77(19.2) Anxiety disorder | 154 (35.1)| 30.6 - 39.8
Gender (m—434) Psychosis [ 113 (25.7)| 21.7-30.1
Bipolar disorder | 31 (7.1) 49-99
FMalj ;gé(g? Other disorders | 19 (43) | 2.6-6.64
emare (33-5) Two or more | 69 (15.7) | 12.42-19.45
Marital status (n=424) disorders
Single 109(25.7
Divofce d ) 4E5'7)) Associated factors with the common
Married 270(63.7) psychiatric disorders:
Widowed 21(5.0) Psychosis:
Education (n=423) The bivariate analysis shows a statistically
Illiterate 71(16.8) . . .
Secondary 161(38.1) significant association between psychosis
Primary 89(21.0) and gender, age group, marital status, ed-
University & higher 102(24.1) ucational level, and occupation. Compared
Occupation (n=425) to the other groups, the odds of suffering
Employee 66(15.5) . .
Student 34(8.0) from psychosis were higher among males
Unemployed 221(52.0) (OR: 2.54), < 25-year-old age group (OR:
Military 104(24.5) 11.47), single (OR: 28.44), secondary edu-
Body Mass Index (n=426) cation (OR: 4.43), and students (OR: 3.92).
Underweight 20(4.7) . .
Normal $8(20.7) BMI levejl was not s1gn1ﬁcantly associated
Overweight 127(29.8) with having psychosis.
Obese 191(43.5) (Table 3 and Table 4).
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Depression:

Depression was significantly associated
with gender, age group, marital status, ed-
ucational level, and BMI. Odds of suffer-
ing from depression were higher among fe-
males (OR: 1.97), > 50-year-old age group
(OR: 3.97), widowed (OR: 5.19), illiterate
(OR: 2.30), underweight and obese people
(OR: 2.90 and 2.10) than the other groups.
In contrast, occupation was not significant-
ly associated with depression

(Table 3 and Table 4).

Anxiety disorder:

Anxiety disorders did not show an asso-
ciation with gender or occupation but was

significantly associated with age (26-50

years-old, OR: 2.86), marital status (mar-
ried, OR: 3.62), and education (University
and higher, OR: 2.20). Also, people with
normal and overweight BMI had slightly
higher odds of having anxiety than the oth-
er groups (OR: 5.67 and 5.47)

(Table 3 and Table 4).

Bipolar disorder:

Bipolar disorder was not statistically and
significantly associated with any of the
study wvariables.

Other disorders and two or more disorders:
Due to the low prevalence of “other disor-
ders” and “two or more disorders”, there
was no evidence of a significant associa-

tion with the study variables.

Table 3: The Associated factors of Psychosis, Depression, Bipolar disorder and Anxiety disorder

Associated Psychosis Depression Bipolar disorder Anxiety disorder
factors Yes p-value Yes p-value Yes P-value Yes p-value
Gender
Male 70(34.7) | <.0001 72(35.6) .001 13(6.4) .593 67(33.2) 450

Female 40(17.2) 121(52.2) 18(7.8) 85(36.6)
Age in years
<25 32(49.2) | <.0001 17(26.2) .001 3(4.6) 429 13(20.0) .002
26-50 66(25.5) 114(44.0) 14(5.4) 108(41.7)
>50 6(7.8) 45(58.4) 7(9.1) 22(28.6)

Marital status

Single 64(58.7) | <.0001 26(23.9) <.0001 6(5.5) 622 19(17.4) <.0001
Divorced 6(25.0) 14(58.3) 3(12.5) 6(25.0)

Married 35(13.0) 138(51.1) 21(7.8) 117(43.3)
Widowed 1(4.8) 13(61.9) 1(4.8) 5(23.8)

Education

Illiterate 9(12.7) <.0001 41(57.7) .024 5(7.0) .880 21(29.6) .018
Secondary 63(39.1) 60(37.3) 10(6.2) 49(30.4)

Primary 23(25.8) 43(48.3) 6(6.7) 30(33.7)

University & | 15(14.7) 42(41.2) 9(8.8) 49(48.0)

higher
Occupation
Employee 9(13.6) .042 32(48.5) .134 8(12.1) .339 27(40.9) .083
Student 13(38.2) 11(32.4) 1(2.9) 9(26.5)
Unemployed 61(27.6) 106(48.0) 15(6.8) 67(30.3)
Military 28(26.9) 39(37.5) 7(6.7) 44(42.3)
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Table 4: The Independent factors associated with Psychosis, Depression, and Anxiety disorder

Associated Psychosis Depression Anxiety disorder
factors Unadjusted OR Adjusted OR Unadjusted Adjusted OR Unadjusted Adjusted OR
(95%CTI) (95%CI) of OR (95%CTI) (95%CI) of OR (95%CI) (95%CT) of
significant significant significant
factors factors factors
Gender
Male 2.54(1.63,3.98) 3.77(1.83,7.78) 1.0 1.0 1.0 1.0
Female 1.0 1.0 1.97(1.34,2.90) 1.76(1.11,2.79) 1.16(0.78,1.73) 2.70(1.38,5.26)
Age in years
<25 11.47(4.37,30.11) - 1.0 - 1.0 -
26-50 4.05(1.68,9.74) 2.22(1.21,4.07) 2.86(1.48,5.51)
>50 1.0 3.97(1.94,8.12) 1.60(0.73,3.50)
Marital status
Single 28.44(3.68,219.68) - 1.0 1.0 1.0 1.0
Divorced 6.67(0.73,60.81) 4.45(1.77,11.25) | 5.95(2.1,16.85) 1.58(0.55,4.50) 0.97(0.29,3.30)
Married 2.98(0.39,22.89) 3.34(2.02,5.51) 4.0(2.16,7.47) 3.62(2.09,6.28) 2.75(1.27,5.93)
Widowed 1.0 5.19(1.94,13.89) | 6.1(1.92,19.54) 1.48(0.48,4.53) 1.13(0.27,4.77)
Education
Illiterate 1.0 1.0 2.30(1.30,4.06) -- 1.0 -
Secondary 4.43(2.06,9.54) | 3.82(1.19,12,22) 1.0 1.04(0.57,1.92)
Primary 2.40(1.03,5.59) 2.28(0.68,7.61) | 1.57(0.93,2.66) 1.21(0.62,2.37)
University & 1.19(0.49,2.88) 1.31(0.36,4.82) 1.18(0.71,1.96) 2.20(1.16,4.18)
higher
Occupation
Employee 1.0 1.0 1.97(0.83,4.68) - 1.92(0.78,4.76) -
Student 3.92(1.46,10.51) 1.74(0.45,6.66) 1.0 1.0
Unemployed 2.41(1.13,5.17) 3.98(1.31,12.10) | 1.93(0.90,4.14) 1.21(0.53,2.73)
Military 2.33(1.02,5.33) 1.64(0.52,5.12) | 0.64(0.34,1.19) 2.04(0.87,4.79)
BMI
Underweight 1.26(0.43,3.67) - 2.90(1.1,7.86) 5.3(1.60,17.66) 1.0 1.0
Normal 1.86(1.05,3.26) 1.0 1.0 5.67(1.24,25.98) | 6.56(1.30,33.10)
Overweight 1.27(0.75,2.16) 1.25(071,2.21) 1.56(0.78,3.10) | 5.47(1.21,24.61) | 3.95(0.80,19.63)
Obese 1.0 2.10(1.23,3.51) 1.96(1.03,3.76) | 4.86(1.09,21.60) | 3.60(0.74,17.61)
Discussion: and bipolar disorder (7.1%) (table 3). This

is similar to the prevalence of mental disor-
In this study, we found that the most fre- ders found in a study published in 2013 on
quent diagnosis among the subjects in psy- patients attending military outpatient psy-
chiatric outpatient clinics in military hos- chiatric clinic in the US in which the most
pitals was depression (44.4%), followed

by anxiety (35.1%), psychosis (25.7%),

common mental disorder was post-trau-

matic stress disorder (23.6%), followed by

Epidemiological Profile of Common Mental Health Disorders in Outpatient Psychiatry Clinics of Two Military Hospitals in Riyadh m



Majmaah Journal of Health Sciences ,Vol. 8, Issue 3, September - 2020 , Muharam - 1442

major depressive disorder (19.1%), gener-
alized anxiety disorder (9%), panic disor-
der (4.5%), depressive disorder not other-
wise specified (3.4 %), alcohol dependence
(3.4%), and then bipolar II disorder (2.2%)
(191 Mood disorders were the most com-
mon in military outpatient clinics in both
studies. In contrast, schizophrenia (30.5%)
followed by alcohol dependence (18.21%),
major depressive disorder (10.75%), gen-
eralized anxiety disorder (6.88%), panic
disorder (6.13%) were the most common
mental health disorders in those attending
outpatient clinics in a military hospital in
Thailand ', A major difference between
our study and these two studies conducted
in the USA ' and Thailand ['!is that they
included only military personnel where-
as our study included military personnel
and their dependents. Also, these studies
showed higher prevalence of alcohol de-
pendence compared to our study (Thailand
(18.21%) ", USA (3.4%) '), which could
be attributed to legal, religious, and social
reasons. Alcohol is known to be illegal in
Saudi Arabia, forbidden in Islam, and also
socially unacceptable in the Saudi society.
The prevalence of mental disorders in this
study is contradictory to a recent study
by Alosaimi et al ['?! that looked into the
pattern of psychiatric disorders in six dif-
ferent civilian hospitals; authors in that

study reported that the most frequent psy-

chiatric diagnoses in outpatients following
in public tertiary hospitals were depres-
sion (29.3%), psychosis (28.9%), anxi-
ety (15.6%) and bipolar (11.5%) !, The
Percentage of mood disorders and anxie-
ty are much higher in this study (86.6%)
compared to (56.4%) in Alosaimi’s et
all'?l, Another public-hospital based study
that assessed the prevalence of depres-
sive disorders among psychiatric outpa-
tients in eastern Saudi Arabia found that
the prevalence of depression was 19.3%
(3] which is lower than the percentage that
was found in the present study in military
hospitals (44.4%), and more similar to the
percentage that was found by Alosaimi et
al in other public hospitals (29.3) 2,

When comparing the prevalence of men-
tal disorders in male subjects in military
hospitals to male subjects in public hospi-
tals, men in military hospitals had a high-
er prevalence of depression and anxiety
compared to men in public hospitals. The
most common mental disorder in male out-
patients in public hospitals was psychosis
(40.4%)), followed by depression and anxi-
ety which had the same percentage (14.8%)
[12]. However, the most common disorder
among men in military hospitals was de-
pression (35.6%), followed by psychosis
(34.7%), and anxiety (33.2%) (table 3).
The higher levels of depression and anxie-

ty in male outpatients in military hospitals
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could be attributed to them being military
personnel or members of military families,
which makes them face special stressors
such as deployment and the potential inju-
ry or death of oneself or a family member.
Another possible explanation to the high
mood disorders in military hospitals is ma-
lingering, which could have been done by
some soldiers to avoid deployment or oth-
er military duty or even to get an early re-
tirement from military service. According
to previous studies, malingering is more
common among young men that are single
and with a low military rank ['*, However,
we did not find any previous study that ad-
dressed this issue in Saudi Arabia.

In this study, when mental disorders were
investigated only in people who work as
military soldiers (n=104, 24.5%) (table 1),
it was found that the most common mental
disorders in military soldiers were anxiety
(42.3%) and depression (37.5%)

(table 3). This is similar to a previous
study in the US in which the most common
mental disorder was post-traumatic stress
disorder (23.6%), major depressive disor-
der (19.1%), generalized anxiety disorder
(9%), and panic disorder [, However, this
finding cannot be generalized to all mili-
tary personnel and the true prevalence of
mental disorder among military personnel
might be higher as only outpatients were

investigated. Military personal is a sensi-

tive group and some of them might prefer
to be followed outside their own institution
for different reasons which were addressed
previously in the literature such as stigma,
fear of being perceived weak or incompe-
tent by colleagues, and fear of being medi-
cally downgraded ..

Regarding similarities between military
and civilian hospitals, depression was
found to be the most common disorder
among female outpatients in both types of
hospitals

(military: 52.2%, public: 30.3%!'?). This
similarity could be due to the fact that
all military personnel in Saudi Arabia are
men, so women in both studies had similar
demographics although women in military
hospital usually are spouses or first-degree
related to military personnel. Also, unem-
ployment was common (military: 52.0%,
public: (68.1% " and 70% ['*') among the
outpatients in both types of hospitals. Al-
though this prevalence of unemployment
appears high when considering that 80.8%
of the participants in this study are in the
age group 18-50 years-old (< 25 (16.2%),
26-50 (64.6%)) (table 1), it become more
understandable when realizing that only
24.1% of the study participants have a uni-
versity degree or higher and 53% are fe-
males which could affect their opportunity
of employment (table 1).

Another similarity between the psychiatric
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outpatients in military and public hospitals
was the high rates of overweight and obe-
sity (military:73.3%, public: 69.9% %),
Strikingly, three-quarters of subjects in
this study fit into overweight and obesity
categories which 1s much higher prevalent
than other local studies on Saudi popula-
tion (table 1) ['*l, Although previous ev-
idence found that obesity is linked to an
increase in anxiety and mood disorders "%,
the use of medications in management of
mood and anxiety disorders might contrib-
ute to this finding, and a directional causal-
ity cannot be indicated. This finding could
also be due to the lack of physical activity
among psychiatric patients, which could
be supported by a previous study that was
conducted on 796 psychiatric outpatients
and 389 psychiatric inpatients in five dif-
ferent regions across Saudi Arabia and
found that approximately 87% of these pa-
tients were physically inactive with high-
er levels of physical activity among men
compared to women (15.9% versus 9.6%,
p<0.001) U7,

There was a remarkable age-specific men-
tal illness prevalence among psychiatric
outpatients in this study, among younger
age group (<25), psychosis was most prev-
alent. Anxiety disorders were highly prev-
alent in middle age group (26-50), while
in older age group (>50) depression was

the commonest (table 3,4). The results

share similar conclusions with the ones of
other previous studies ['* '¥2°1 The wide
variation of the age specific mental illness
prevalence imposes a great challenge on
mental health services and healthcare sys-
tem in Saudi Arabia where there is a lack
in specialized clinic for specific population
like adolescence and geriatric.

The findings also showed that there is a
significant association between higher
education and anxiety; it is assumed that
higher education could introduce stress by
itself which might be a confounding factor.
Although there is inconclusive data about
true association of education with anxiety,
some of the studies linked low education
to anxiety which contradicts the finding of
this study !,

This study showed that widowed status
was the highest risk factor among all oth-
er marital status for depression (table 3).
Widowhood is an overwhelming state that
needs support in many aspects like the
spiritual, social, and medical ones. While
this finding is not surprising, emphasis is
still put on the importance of addressing
widowhood as a significant risk for de-
pression in primary care and psychiatric
settings.

Psychosis in this study was associated with
unemployment, younger age, and being
single. This finding is alarming as these

are crucial stages in life and social sup-
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port is needed the most, especially, in the
presence of mental illness, although fam-
ily support in Saudi Arabia anticipated to
have a positive effect 1.

Limitations

The current research study can be sum-
marized as follows: No available data on
mental disorders in Saudi or Middle East-
ern military personnel was found. Con-
sequently, there are no other findings to
compare with the ones of the present study.
Not all the participants in this study were
military personnel; thus, further studies are
needed to establish a more precise profile
of mental disorders among military sol-
diers, and the outpatient followers, even if
they were all military, it does not provide
an accurate representation of military per-
sonnel mental health due to some barriers
to mental health treatment in military pop-
ulation. Thus, exploring private clinics is
essential as private mental health services
are growing in Saudi Arabia, and a signif-
icant percentage of patients might prefer
private clinics over public ones for several
reasons like fear of stigmatization and fast

service.
Conclusions
the majority of patients attending psychi-

atric clinics have depression, then anxiety,

psychosis, and bipolar disorder respective-

ly. More data is needed to develop effec-
tive measures for military personnel and
their families to ensure good mental health
for them. The high rates of obesity and
overweight warrant further studies to iden-
tify the possible reasons. Also, weight re-
duction and physical exercise programs, if
added to the treatment plan, could be bene-
ficial. A national wide survey is needed in-
cluding private and governmental sectors
as empowering primary mental health is
a national priority along with establishing

specialized clinics for special population.
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e Running title (not to exceed 60 characters)

e Names of the Authors as it should be published (first name, middle initial, last name)

o Affiliations of all authors and their institutions, departments, or organizations (use the following symbols in this
order to designate authors' affiliations: *, 1, £, §, 9, | |, #, **, 1, %, 8§, 919, || ||, ##).

¢ Name, address, telephone and fax numbers, and electronic mail address of the corresponding Author.

e Electronic word count.

e Number of figures and tables.

e List of abbreviations in the order of appearance.

e Conflict of interest.

e Financial support.

Animal trials: Manuscripts reporting experiments using animals must include a statement giving assurance that all
animals received human care and that study protocols comply with the institution's guidelines. Statistical methods
used should be outlined.

Human trials: Manuscripts reporting data from research conducted on humans must include a statement of assurance

in the methods section of the manuscript reading that:

1. Informed consent was obtained from each patient included in the study and

2. The study protocol conforms to the ethical guidelines of the 1975 declaration of helsinki as reflected in a priori
approval by the institution's human research committee.

Randomized controlled trials: Any paper that is a randomized control trial should adhere to the guidelines that can
be found at the following web-site: www.consort-statement.org. The checklist should be printed out and faxed to
the Editorial office at the time of submission. The trial registration number must be included on the title page of the
manuscript reporting a registered clinical trial. Failure to do so will prevent entry to the peer review process.

Drugs and chemicals: Drugs and chemicals should be used by generic name. If trademarks are mentioned, the
manufacturer's name and city should be given. All funding sources supporting the work, either public or private,
especially those from pharmaceutical companies, must be provided.

Genetic Sequence data: In papers reporting a novel DNA or amino sequence, verification that the data have been or
will be submitted either to Gen-Bank or EMBL is required. Please provide this verification and the accession number in
the covering letter.

REFERENCES
References must be in accordance with the Journal of Hepatology reference style. References are ordered as they
appear in the text and citation numbers for references are placed between "brackets" ("[ ]") in the text as well as in the
reference list.

Authors should be listed surname first, followed by the initials of given names (e.g. Bolognesi M). If there are more than
six authors, the names of the first six authors followed by et al. should appear.

Titles of all cited articles are required. Titles of articles cited in reference list should be in upright, not italic text; the first
word of the title is capitalized, the title written exactly as it appears in the work cited, ending with a full stop. Journal
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(:) before full page range (see examples below).

All articles in the list of references should be cited in the text and, conversely, all references cited in the text must be
included in the list.

Personal communications and unpublished data should be cited directly in the text by the first Author, without being
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sure you have the correct reference format for Majmaah Journal of Health Science.
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"HVPG was measured by hepatic vein catheterization using a balloon catheter according to a procedure described
elsewhere [14, 15] and used as an index of portal hypertension [16]."

An example of how the reference list should look:
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[15] Groszmann RJ, Wongcharatrawee S. The hepatic venous pressure gradient: anything worth doing should be done
right. Hepatology 2004;39:280-282.
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tables, or graphs. The scientific content of figures will not be altered. Please provide this information with your
covering letter.
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their print dimension and in portrait orientation.
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* Figures should be supplied in the following preferred file formats: PDF (*.pdf), Power Point (*.ppt), Adobe lllustrator
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a resolution of at least 300 pixels per inch, or

Illustrator compatible EPS files with RGB color management (*.eps),
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300 dpi for color figures

600 dpi for black and white figures
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For all photomicrographs, where possible, a scale should appear on the photograph. Photographs of identifiable

patients should be accompanied by written permission to publish from patient(s).

e o Furthermore, panel lettering should be in Arial bold 14 pt, capitalized and no full stop (A, B) while lettering in
figures (axes, conditions), should be in Arial 8 pt, lower case type with the first letter capitalized and no full stop.
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(This can be modified if needed by Editorial board)
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FIGURE LEGENDS
¢ Figure legends should be listed one after the other, as part of the text document, separate from the figure files.
* Please do not write a legend below each figure. Each figure legend should have a brief title that describes the entire
figure without citing specific panels, followed by a description of each panel, and the symbols used.
¢ Enough information should be provided in the figure legend text to permit interpretation of figures without
reference to the text; but should not contain any details of methods, or exceed 100 words.
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(i.e. "Fig. 1."). Every figure legend should have a Title written in bold.
e |If a figure contains multiple sections (i.e. A, B, C, D) the letter for these subsections should be in capital letters.
Within the figure legend text the capital letters should be surrounded by parenthesis [i.e. (A)(B)(C)(D)].
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before or after acceptance. This expense will be the responsibility of the Authors.

C. REVIEW PROCESS
Authors should be aware that manuscripts will be screened upon submission. Only the manuscripts which fully comply
with the submission requirements outlined and in which the level of English is of an acceptable standard will enter the
peer review process.

First submission

Once successful submission of a manuscript has taken place, an acknowledgement will be sent by e-mail to the
Corresponding Author on the manuscript. All subsequent correspondence will be with the designated Corresponding
Author. The number of the manuscript should be used by the Authors in all communications with the Editorial Office.
All the manuscripts will be reviewed by the Editors and, and in some cases, by other expert reviewers. After review, the
corresponding Author will be notified by letter of the decision taken by the Editor(s). This letter will be accompanied in
most, but not all, cases by the comments of the reviewers. This letter will be sent via e-mail.

Resubmission of manuscripts

In some cases, Authors will be invited to submit a revised version of the manuscript for further review. This invitation
does not imply, in any case, that the revised version will be accepted for publication. In general, revised manuscripts
must be received in the Editorial Office within four months of the date of the first decision. Authors should submit the
resubmitted manuscript with all changes underlined. The resubmitted manuscript should be accompanied by a cover
letter stating that the manuscript has been revised according to the comments made by the Editor and the Reviewers.
Figures and tables must be uploaded. Please ensure that a separate point by point response to the reviewers is included
with the covering letter. Please do not send revised manuscripts to the Editorial Office via e-mail. Revised manuscripts
should mailed to site of Majmaah Journal of Health Sciences at mjhs@mu.edu.sa

PROOFS
Proofs will be made available to the author(s) to be checked. It is the responsibility of the author(s) to make sure
that the quality and accuracy of the manuscript, figures, and tables in the proofs is correct. Authors should return
their proofs within 48 hours, by fax or e-mail if the corrections are minor, to expedite publication. Further changes or
additions to the edited manuscript after these corrections cannot be accepted.

COVER ILLUSTRATIONS
Cover illustrations will be chosen by the Editors. Authors are highly encouraged to submit high quality color figures and
images suitable for publication on the cover at the time of submission of the manuscript.
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Reprints must be ordered in advance. An order form indicating the cost of the reprints is sent from the Publisher with
page proofs. Reprint orders, payments, and inquiries must be forwarded to the Publisher, not to the Editorial Office.

ADVERTISEMENTS
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Copyright assignments, financial disclosures, and Institutional Review Board/Animal Care Committee Approval. Upon
article acceptance, the corresponding author will be contacted and asked to submit the above forms. It is the author's
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is strongly discouraged. The underlying assumptions of the statistical methods used should be tested to ensure that
the assumptions are fulfilled.

For small data sets and if variable distributions are non-normal, distribution free (non-parametric) statistical methods
should be used. The actual p values - whether significant or not - should always be presented (not NS). Confidence
intervals convey more information than p values and should be presented whenever possible. Continuous variables
can always be summarized using the median and range which are therefore preferred. Only in the infrequent case of
a Normal distribution are the mean and standard deviation (SD) useful. Complex analyses (including Cox and logistic
regression analysis) should be presented in sufficient detail: i.e. variable scoring, regression coefficients, standard
errors and any constants. Odds-ratios or relative risks are not sufficient documentation of such analyses. The handling
of any missing values in the data should be clearly specified. The number of statistical tests performed should be kept
at a minimum to reduce spurious positive results. Explorative (hypothesis generating) analyses without confirmation
using independent data are discouraged. Figures showing individual observations e.g. scatter plots are encouraged.
Histograms may also be useful. Tables should indicate the number of observations on which each result is being based
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