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In this second issue of the year vari-
ous topics of interest to primary care
are discussed.

Bakkar, et al discussed the Role of
Ultrasound in Poly Cystic Ovaries As-
sessment. They stressed that Poly-
cystic ovarian syndrome (PCOS) is
the most common endocrine abnor-
mality in women of reproductive age
and carries with it signiycant health
risks, including infertility, endometrial
hyperplasia, diabetes, and cardiovas-
cular disease. The workup of PCOS
has evolved to include the use of
pelvic ultrasonography (US). Since
patients are frequently referred for ra-
diologic imaging as a part of clinical
workup, and polycystic ovaries are a
common incidental ynding in women
undergoing US for other gynecologic
complaints, radiologists should be
aware of the current diagnostic crite-
ria for PCOS, the role of imaging in
workup for this abnormality, and the
pertinent reporting parameters for
pelvic US.

Bin Abdulrahman, et al., did a cross-
sectional study was conducted among
secondary and high school students in
Riyadh, Saudi Arabia. The study was
conducted among 901 students from
different schools in the Riyadh region
who were randomly included using a
questionnaire distributed online. The
prevalence of acne among students
was 57.4 % among students. Accord-
ing to the Cardiff Acne Disability Index,
19.4 % of patients with acne had a high
disability, 40.1 % had a moderate dis-
ability, and 40.5 % had a low disability.
The index score ranged in this study
from O (16 patients showed a score of
zero with a percent of 3.1%) to 15 (16
patients showed a score of 15 with a
percent of 3.1%) with a mean score of
6.15 (standard deviation=3.79). The
authors concluded that this study con-
yrmed the results of previous studies
that acne causes the quality of life dis-
abilities among school-age students.
Our study showed a high prevalence
of acne among students with a more
signiycant negative impact than previ-
ous studies.

Alsumairi 1, et al., tried to assess
the knowledge and practice of foot
care among diabetic patients attend-
ing primary healthcare centers. They
followed a cross sectional study was
conducted in Taif city, among adult
diabetic patients attending the pri-
mary health care centers, belonging
to Ministry of health during the pro-
posed study period from February to
May 2022. A total of 385 diabetic pa-
tients were included in the study. Their
age ranged between 14 and 75 years
with an arithmetic mean of 40.6 and
standard deviation of 13.2 years. The
authors concluded that relative sub-
optimal level of both knowledge and
practice related to foot care was ob-
served. Educational programs includ-
ing practical sessions, better through
using videos regarding the best prac-
tice of foot care are highly recom-
mended for diabetic patients.

Alhujaili, et al.,. did a cross-sectional
study to assess the prevalence of SAD
among the medical students at King
Abdulaziz University- Rabigh branch
and its associated risk factors. The
study was conducted on 218 students
aged between 18 and 26, which was
managed by sending an online ques-

EDITORIAL

tionnaire that included participants’
demographic information and The Lie-
bowitz Social Anxiety Scale (LSAS).
SAD is found to be signiycantly com-
mon among the participating medical
students and correlated positively with
multiple relevant factors, showing the
effort needed for earlier detection of
SAD to manage it accordingly.

Alkhalid et al., attempted to ynd the
correlation between pseudoscience
practices and depression among
pseudoscience believers in Saudi
Arabia. They did a cross-sectional
study conducted among the Saudi
population who believe in pseudo-
science. Of the 409 believers, 41.8%
were aged between 26 — 35 years
old with females being dominant
(94.5%). The most prominent practice
of reading was Zodiac (81.3%). The
authors concluded that there was a
high prevalence of depression among
pseudoscience believers. Increased
depression was demonstrated more
frequently by younger believers who
were still single, less educated, and
who were currently engaged in Zodiac
reading practices. More research is
needed to shed more light on the ef-
fect of pseudoscience on the mental
health condition of its believers.

Alghanem et al., did a systemic re-
view to search, analyze and identify
evidence regarding the use of physi-
cal activity interventions in preventing
type 2 diabetes mellitus (T2DM) in pre-
diabetic population. This systematic
review shows that most of the physical
activity interventions are effective and
this leaves the healthcare providers to
choose one that will show to be more
effective. Because of the reported ef-
fectiveness, the HIIT programs can
prove to be the better choice.

Alghamdi., et al., did a descriptive
cross-sectional  study; conducted
among healthcare professionals work-
ing at ICUs at King Fahad Hospital and
Prince Meshari Hospital,. A conven-
ient sampling technique was used to
collect data using questionnaire about
knowledge attitude and practice to-
wards chest physiotherapy for Covid-
19 patients which was adopted from
previous validated questionnaire. This
study aimed to assess the knowledge,
attitude, and practice of the health-
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care professionals in chest
physiotherapy for COVID-19
patients. This study highlighted that
majority off healthcare providers
(physiotherapists, nurses or medical)
are knowledgeable, they also have
positive attitude and appropriate
practices about COVID-19
physiotherapy management in ICUs
at Al-Baha governmental hospitals.

Aljuaid, et al.,, did a retrospective
observational cohort study of COVID-
19 patients admitted in two tertiary
hospitals in Saudi Arabia from May
to July 2020. Patients’ demographics,
comorbidities and clinical
manifestations were collected from
the medical records. The aim of this
study is to determine the obesity risk
factors among hospitalized COVID-
19 patients and their inpuence on the
clinical outcomes of the disease Out
of 260 patients who were included in
the study, 41.6% were obese. The
authors concluded that obesity is very
common among hospitalized patients
with Covid-19 particularly females.
Obese Patients were more likely to
have cardiovascular risk factors and
adverse clinical outcomes.

Bin Abdulrahman, et al., did a
guantitative study is a descriptive
cross-sectional  study conducted
among medical students in different
universities in Riyadh region. the
main aim of this study is to assess
the mental health of medical students
in different levels of training to see if
a certain level plays a higher role in
developing mental health issues. In
the current study, we collected data
from 617 medical students from four
universities in Riyadh region, Saudi
Arabia. Among the students, 56.7 %
of the participants were males, and
42.1 % were aged between 20-21
years old, and 91.6 % of them were
single. According to the GHQ-12, 368
students were classiyed as GHQ-
cases having symptoms of depression
and psychiatric disorders (59.6 %).
The prevalence of psychological
distress among female students was
signiycantly higher than among males
(68.9 % vs. 52.6 %, P=0.000).

The authors concluded that the
current study conyrmed the previous
studies on the high prevalence of
psychological distress among medical

students, which was signiycantly
higher among females, students of
low income, and students with lower
GPAs. Moreover, the study showed
that yrst-level students were the most
affected by psychological distress.

Helvaci, et al., tried to understand
whether or not there is a relationship
between smoking and diabetes
mellitus (DM). Current regular
smokers for the last six months and
age and sex-matched non-smokers
were included. Patients with current
alcohol consumption (one drink a
day) and patients with malignancies
or inpammatory, infectious, or
devastating disorders were excluded.
The study included 247 smokers and
167 non-smokers. The mean age and
body mass index (BMI) of smokers
were 46.2 years and 26.6 kg/m2,
respectively, and 70.0% of them
were male. The authors concluded
that smoking-induced low-grade
inpammation on vascular endothelium
in whole body may terminate
with the endothelial dysfunction,
accelerated atherosclerosis, end-
organ insufyciencies, early aging, and
premature death. FPG and HDL may
be negative whereas triglycerides,
LDL, ESR, and CRP positive acute
phase reactants terminating with
lower prevalence of DM but higher
incidence of dyslipidemia in smokers.

Mobarki, et al., reviewed Methicillin-
Resistant Staphylococcus Aureus
Combination  Treatment  Options
in Vivo and in Vitro. The authors
stressed that the spread of multidrug-
resistant  Staphylococcus aureus
continues to threaten global health.
Methicillin-resistant Staphylococcus
aureus (MRSA) is one of common
causes of bacterial infections in
hospitals and communities. Despite
vancomycin being an effective
treatment for MRSA, from 2006 to
2020, vancomycin-resistant MRSA
increased 3.5-fold, from 5% to 7%.
Bacterial genome mutations, as well
as bacteria’s ability to transfer genetic
material with other bacteria, allowing
them to obtain resistance genes
from different strains, are all factors
contributing to the development of
vancomycin resistance in MRSA. As a
result, combination therapy may be a
potentialtreatmentfor MRSAinfection.

We searched in PubMed and Google
Scholar, and our search yielded
92 articles, out of which 74 full-text
articles were reviewed and 56 were
selected for this study. This literature
review examines combination
therapies for MRSA infections. Such
as b-Lactams with vancomycin,
linezolid and imipenem, daptomycin
and ceftaroline. The review yielded
several studies looking at the synergy
between b-lactams and vancomycin.
Although linezolid and rifampicin
demonstrate synergy against
MRSA in vivo and in vitro in various
invasion diseases, more clinical
research is required to prove their
efycacy. Furthermore, daptomycin
plus ceftaroline shows synergy for
refractory staphylococcal bacteremia
in vivo and in vitro. Combining
ceftaroline and daptomycin has two
beneyts: they work synergistically
together and make the innate host
defense peptide cathelicidin leucine-
leucine-37 (LL-37) more sensitizing.
Ceftaroline plus daptomycin was
recently used in MRSA bioylm
infections, demonstrating a potentially
promising treatment as the yrst
combination used without side effects
in humans.

Chief Editor:
A. Abyad
MD, MPH, AGSF, AFCHSE
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Abstract

Background: Despite the continuous efforts aimed at
prevention in the studied primary health care cent-
ers, there was a notable increase in amputation rate,
which has a signiycant negative impact on survival of
diabetic patients. Sufycient awareness of diabetic pa-
tients about foot care as well as its proper practice,
is essential in preventing diabetic foot problems and
amputation.

Objectives: To assess the knowledge and practice of
foot care among diabetic patients attending primary
healthcare centers.

Patients and methods: A cross sectional study was
conducted in Taif city, among adult diabetic patients
attending the primary health care centers, belonging
to the Ministry of Health during the proposed study
period from February to May 2022. An Arabic self-
administered questionnaire including four sections
(sociodemographic factors, patients’ knowledge about
self-care of diabetic foot, patients’ practices regarding
self-care of diabetic foot and the barriers for not rou-
tinely checking for diabetic neuropathy at diabetic foot
clinic) was utilized for data collection

Results: A total of 385 diabetic patients were included
in the study. Their ages ranged between 14 and 75
years with an arithmetic mean of 40.6 and standard
deviation of 13.2 years. Females represented 60.5%
of them. Almost two-thirds of the participants (64.4%)
were type 2 diabetic patients. Almost one quarter of
diabetic patients (26.4%) expressed a good level
of knowledge regarding foot care; particularly older
patients (p=0.033), those living in urban areas
(p=0.002), the employed (p=0.007), type 2 diabetics
(p=0.029) and patients who obtained their information
about foot care from internet/social media or health
staff (p=0.004). Good foot care-related practice was
reported among 42.1% of the diabetic patients; par-
ticularly Saudi patients (p=0.029), higher educated
(p=0.016), employed (p=0.032), those with higher
family income (p=0.048) and those who had their in-
formation about foot care from health staff (p<0.001).

Conclusion: A relative suboptimal level of both knowl-
edge and practice related to foot care was observed.
Educational programs including practical sessions,
preferably through using videos regarding the best
practice of foot care are highly recommended for
diabetic patients.

Keywords: Knowledge, practice, foot, diabetic, PHC,
Taif

List of abbreviations

DM Diabetes mellitus

IDF International Diabetes Federation
HbAlc Glycated hemoglobin

DF Diabetic foot
SPSS Statistical Package for Social Sciences
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Introduction

Currently, diabetes mellitus (DM) is one of the highest
global health emergencies of the 21st century as stated
by the International Diabetes Federation (IDF)(1). It is
estimated that 415 million adults aged 20-79 exist with
diabetes worldwide and this will increase to 642 million in
2040, if no efforts are taken to overcome the situation (2).
The Kingdom of Saudi Arabia (KSA) has one of the
world’s highest prevalence rates of type 2 diabetes
(1). The Arabian Gulf wealth has led to better living
conditions, thereby causing an increase in urbanization,
major changes in nutrition, decreased physical activity,
and further dependency on migrant workers (3). In Saudi
Arabia, the prevalence of DM in adults in 2016vwas 25%
(4). Alsenany and Al Saif (2015) suggested that more
than 44% of individuals aged 55 or older had severe to
uncontrolled diabetes with long-term complications (5).

Diabetes has life altering consequences that forces
individuals to add some responsibility of self-care as
they are required to maintain controlled levels of glycated
hemoglobin (HbA1c) (6). Up to 50% of diabetics in the US
failed to control their blood sugar and developed various
complications (7).

Diabetic patients have greater vulnerability to many
types of complications, both short and long-term, which
often lead to their early death (8). These complications
are classiyed into two categories; macrovascular, which
includes stroke, coronary and peripheral arterial disease,
and microvascular, which is associated with other DM-
induced long-term complications such as neuropathy,
retinopathy, nephropathy, diabetic foot, and cardiovascular
diseases (9).

Diabetes mellitus has speciyc harmful effects on the feet
as ulceration of lower limbs and feet occur in about 15%
of diabetic patients (10). Studies in the Arab world showed
a prevalence of neuropathy ranging between 38-94% in
diabetic foot (DF) cases and the prevalence of peripheral
vascular disease ranged between 50-78.7% (11).
Studies in Saudi Arabia about DF and its complication are
numerous and indicate signiycant impact (127115).

Despite the continuous efforts aimed at prevention, there
has been a notable increase in amputation rate (16).
Amputationhasasigniycantnegativeimpactonsurvival (17).

Sufycient awareness of diabetic patients about foot care is
an essential line in preventing DF problems and amputation
(18).Proper practices of foot health care are important for
reducing the incidence of foot ulcers and complication
(19).Studies indicate that patients™ education regarding
proper foot care practices could play a vital role in reducing
diabetes related foot ulceration and amputations (20).
Also, foot care practices reduce common foot problems
such as corns and callosities and facilitate healing of foot
ulcers (21). There are limited Saudi studies investigating
the knowledge and practices regarding foot care among
diabetic patients. A previous study done in Riyadh, Saudi

Arabia in 2020 found sufycient knowledge among 65% of
diabetic patients with no gender difference.22. In Asser
Region, Al-Jarallah et al., 2020 found low knowledge
and attitude scores. Previous training and/or attending
workshop on diabetic foot care was signiycantly associated
with higher knowledge and attitude scores (23).

This study aimed to assess the knowledge and practice
of foot care among diabetic patients attending primary
healthcare centers and associated socio-demographic
and clinical-related factors.

Subjects and Methods

Study design, setting and time frame: A cross sectional
study was done in Taif city, Saudi Arabia between February
to May 2022.

Study population: The inclusion criteria were Adult
diabetic patients attending the primary health care
centers, belonging to the Ministry of Health in Taif during
the proposed study period from February to May 2022,
in addition to patients with diagnosed DMT2 or type 1
diabetes mellitus (DMT I) for more than 6 months, who
had ever developed foot ulcerations, were aged over 14
years, with good mental status, and psychological status
and Arabic speakers. The exclusion criteria were patients
with physical disabilities, gestational diabetes, diabetic
patients on insulin pump, patients who refused to sign
informed consent, non-Arabic speakers, those diagnosed
with DMT2 or type 1 diabetes mellitus (DMT ) for less than
6 months and those aged less than 14 years old.

Sample size
The sample size was calculated using the Cochran’s
formula for estimating sample size equation as follows
(24):

N=Z,,% p (1-p)

D2
where: n=Minimum sample size, Z, = the critical value
of the Normal distribution at U/2 (e.g. for a conydence
level of 95%, U is 0.05 and the critical value is 1.96), P=
Prevalence of sufycient knowledge about diabetic foot
care: Itis estimated as 65% based on a recent Saudi study
carried out in Riyadh (22) D= Degree of precision. So, the

calculated minimum sample size was:

1. n = (1.96)2 X 0.65 X 0.35 = 350
(0.05) 2

The sample was increased by approximately 10% to
compensate for possible no or incomplete response, thus
it was 385 diabetic patients.
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Sampling technique: Following a simple random sampling
technique, four PHCCs were randomly selected. A total of
96 diabetic patients attending these PHCCs during data
collection period were selected by systematic random
technique according to number of patients visiting each
center daily and were invited to participate in the study by
ylling in the study questionnaire.

Study instrument: An Arabic self-administered
questionnaire was utilized for data collection. It was done
according to recommendations of the American College of
Foot and Ankle Surgeons and Diabetes UK and has been
previously adopted in recent studies carried out in Riyadh
(25) and Makkah (26). Permission to use the questionnaire
was obtained through personal communication with
authors in Makkah.

The questionnaire consisted of four sections; Section 1
contained questions about sociodemographic factors and
Section 2 contained questions about patients’ knowledge
about self-care of diabetic foot (11 items). Section 3
contained questions about patients’ practices regarding
self-care of diabetic foot and Section 4 contained the
barriers for not routinely checking for diabetic neuropathy
at a diabetic foot clinic. For each correct answer 1 point
was given and for an incorrect answer, “0” was given.

The maximum score for knowledge was 11, <60% was
categorized as poor level of knowledge, 60—-80% was
categorized as medium level of knowledge, and >80 was
categorized as a good level of knowledge. The third part
included 11 questions about foot-care practice. Correct
practice was assigned a score of “1” while incorrect
practice was assigned a score of “0”. Total score was
computed (ranged between 0 and 11) and its percentage
was estimated. Patients who scored <60% were
categorized as poor practice, 60—80% were categorized
as satisfactory practice, and >80 were categorized as
good practice (26).

Data collection: The researchers visited the PHC centers
after getting approvals. They explained the purpose of the
study to all physicians and patients chosen for the study
and did not ask for their names to ensure conydentiality.
Self-administered questionnaires were distributed to
selected patients while waiting for physicians™ appointment
and collected after half an hour. The data collection was
implemented during regular daytime working hours. One
to two weeks was spent in each PHC center involved in
the study. A trained male colleague/nurse helped in data
collection from male patients.

Statistical analysis: The data were entered and analyzed
by Statistical Package of Social Science SPSS, version
27. The descriptive statistics such as frequencies, and
percentages were calculated to summarize nominal and
ordinal data, while mean and standard deviation were
adopted to describe numerical variables. Chi-squared
test was used to evaluate the association between the
determinants and the outcome variables. Any p-value
<0.05 was considered statistically signiycant.

ORIGINAL CONTRIBUTION

Ethical considerations: Written permission from MOH
Program of Family Medicine, and from all PHCCs directors
Taif Region was obtained.

A total of 385 diabetic patients were included in the study.
Their sociodemographic characteristics are summarized
in Table 1. Their age ranged between 14 and 75 years with
an arithmetic mean of 40.6 and standard deviation of 13.2
years. Females represented 60.5% of patients. More than
half of them (53.2%) were married and the majority (96.9)
were Saudi nationals and living in urban areas (89.6%).
More than half were bachelor holders (57.3%), employed
(53.5%) and having family income that ranged between
5000 and 15000 Saudi Riyals/month (59%).

Type of diabetes: As seen in Figure 1, almost two-thirds
of the participants (64.4%) were type 2 diabetic patients
whereas the remaining 35.6% were type 1 diabetic
patients.

Source of information about diabetic foot care: The
commonest reported sources of information about foot
care among the participants were health staff (67%),
internet/social media (46.2%) and friends/relatives
(37.9%). (Figure 2).

Having risk factors for diabetic foot: History of having
risk factors for diabetic foot was reported by 44.4% of
patients; mainly decrease dvision/retinopathy (28.1%) and
neuropathy (14.8%). (Table 2).

Knowledge of diabetic foot care: Table 3 summarizes
the responses of the diabetic patients to 11 knowledge
statements regarding foot care. The majority of them knew
correctly that diabetic patients should take medication
regularly because they are liable to get DM complications
(96.9%), should look after their feet because wounds and
infection may not heal quickly (93.2%) and should look
after their feet because they may not feel a minor injury
to their feet (91.2%). On the other hand, only 29.4% of
them knew that they should be seen immediately by the
physician, if they ynd redness/bleeding between toes
and a minority of them (17.9%) knew that they should be
immediately seen by the physicians if they have a corn/
hard skin lesion even once.

Almost one quarter of diabetic patients (26.4%) expressed
a good level of knowledge regarding foot care as illustrated
in Figure 3.

Older patients were more likely to express either a medium
level (41.7£12.7 years) or good level (41.2+13 years) of
knowledge about foot care than relatively younger patients
(37.2£14.4 years), p=0.033. Also, patients living in urban
areas were more likely to have higher, medium or good
knowledge about diabetic foot compared to those living
in rural areas (55.3% and 27% vs. 27.8% and 22.2%,
respectively), p=0.002. Employed patients were more
likely to have higher, medium or good knowledge about
diabetic foot compared to unemployed patients (58.3%
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and 27.2% vs. 46.9% and 25.7%, respectively), p=0.007.
Type 2 diabetic patients were more likely to have higher,
medium or good knowledge about diabetic foot compared
to type 1 diabetic patients (54.9% and 28.6% vs. 49.7%
and 22.6%, respectively), p=0.029. Patients who obtained
their information about foot care from internet/social
media or health staff were more likely to express a good
level of knowledge about foot care compared to those
who obtained their information from books/journals/others
(34.4% and 32.2% vs. 15.8%, respectively), p=0.004.
(Table 4).

Diabetic foot care-related practice: The majority of the
patients wash their feet with warm water (95.3%), trim their
toenails straight across (88.3%), measure their feet size
when last they bought footwear (84.4%), inspect their feet
regularly (83.6%) and wash their feet regularly (81.8%).
On the other hand, only 32.2% received advice when they
last bought footwear. (Table 5)

Figure 4 shows that 42.1% of the diabetic patients
expressed good foot care-related practice. Saudi patients
were more likely to express good level of foot care-
related practice than non-Saudi patients (43.2% vs.8.3%),
p=0.029. The highest rate of good level of practice was
observed among Bachelor holders (47.5%) whereas the
lowest level was observed among those who are just able
to read and write (23.1%), p=0.016. Employed patients
were more likely to have higher good practice of foot care
compared to unemployed patients (48.1% vs. 29.1%),
p=0.032. Patients with the highest family income (>25000
SR/month) had the highest rate of good practice related
to foot care (48.3%) while those with the lowest family
income (<5000 SR/month) had the lowest rate of good
practice (29.1%), p=0.048. Patients who received their
information about foot care from health staff were more
likely to express a good level of practice related to foot
care compared to those who obtained their information
from friends and relatives (60.3% vs. 24.2%), p<0.001.
(Table 6).

Association between knowledge and practice of foot
care: As shown in Table 7, more than half (53.9%) of
patients with a good level of knowledge about diabetic
foot care expressed a good level of practice in this regard,
(p<0.001).
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Table 1: Sociodemographic characteristics of patients (n=385)

Variable Frequency Percentage
Sex

Male 152 395
Female 233 B0.5
Age in years

Range 14-75

Meanz5D 40.6%£13.2

Marital status

Single 103 268
Married 205 532
Divorced 46 119
Widowed 31 Bl
Mationality

Saudi 373 96.9
MNon-Saudi 12 31
Place of residence

Urban 345 896
Rural 18 4.7
Semi-rural 22 57
Education

llliterate 18 47
Able to read and write 13 3.4
Primary-high school 110 2B.6
Bachelor/Diploma 221 573
Master/PhD 23 6.0
Employment status

Employed 206 535
Unemployed 175 465
Family income [SR/maonth)

<5000 55 143
S000-15000 X7 55.0
15001-25000 74 192
> 25000 29 75
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Figure 1: Distribution of the participants according to the type of diabetes
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Table 2: History of risk factors for diabetic foot among the participants

Frequency Percentage
Mo 214 55.6
Yes 171" 44 4=
Meuropathy 57 148
Decreased vision/retinopathy 108 28.1
Angiopathy 37 9.6
Dorsal feet pulse 9 2.3

*Not mutually exclusive. Sum exceeds 100%)

Table 3: Patients™ responses to diabetic foot care knowledge statements

Enowledge statements Correct answer

Right response M %
DM patients should take medication regularly because they es 373 96.9
are liable to get DM complication
DM patients should look after their feet because they may es 351 91.2
not feela minor injury to their feet
DM patients should look after their feet because wounds es 359 93.2
and infection may not heal quickly
DM patients should look after their feet because they may es 346 BS99
get afoot ulcer
DM patients should not smoke because smoking causes poor es 264 B8.6
circulation affecting the feet
How often do you think you should inspect your feet? Daily 165 43.9
If you found redness/bleeding between your toes what is To be seen immediately 113 294
the first thing you do? by physician
Even if you have never had a corn/ hard skin lesion, what To be seen immediately &3 179
would you do if you had one by physician
How often do you think your feet should be washed per day Five times 245 E3.6
What temperature of water do you think you should wash Moderate temperature 283 T35
your feetin
How often do you think you should inspect the inside of your Once daily/every time 322 B3.6
footwear for objects or tarn lining footwear put on

Figure 3: Level of diabetic patients” knowledge regarding foot care

B Poor

102, 26.5%

B Medium
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Table 4: Factors associated with knowledge of the participants about diabetic foot care

Level of knowledge about diabetic foot care p-value
Poor Medium Good
M=70 M=204 M=102
M (%) M (%) M (%)
Sex
Male (n=152) 29 {19.1) 85 (55.9) 38 (25.0)
Female [n=233) 50 (21.5) 115 (51.1) Bd (27.5) 0.636*=
Age in years
MeanzSD 3728144 417127 41 2+13 0.033
Marital status
Single (n=103) 24 (23.3) 50 (48.5) 26 (28.2)
Married (n=205) 38 (1B.5) 112 (54.6) 55 (26.8)
Divorced [n=45) 9 (189.5) 24 (52.2) 13 (28.3)
Widowed [n=31) g (25.8) 18 {58.1) 5 {16.1) 0.771*
Mationality
Saudi (n=373) 75 (20.1) 189 {53.4) 95 (26.5)
Non-Saudi (n=12) 4(33.3) 5 (41.7) 3 (25.0) 0.522¢
Place of residence
Urban (n=345) 61 (17.7) 191 (55.3) 93 (27.0)
Rural [(n=1E) 9 (50.0) 5 {27.8) 4(22.2)
Semi-rural (n=22) 9 (40.9) g (36.4) 5 (22.7) 0.002*
Education
[lliterate (n=18) 3(16.7) 10 (55.6) 5 (27.8)
Able to read and write (n=13) 5(38.5) B (46.1) 2(15.4)
Primary-high school (n=110) 30 (27.3) 48 (43.6) 32(29.1)
Bachelor /Diploma [n=221) 35 [15.8) 130 [58.8) 56 [25.3)
Master/PhD (n=23) 5 (26.1) 10 {43.5) 7 (30.4) 0.141*
Employment status
Employed (n=208) 30 (14.6) 120 (58.3) 56 [27.2)
Unemployed (n=179) 45 (27.4) g4 (46.9) 46 [25.7) D007
Family income [SR/month])
<5000 (n=55) 19 (34.5) 77 (49.1) 9 (16.4)
5000-15000 (n=227) 42 [18.5) 120 {52.5) 55 [28.5)
15001-25000 [n=74) 13 (17.6) 42 (56.7) 19 (25.7)
»25000 (n=23) 5(17.2) 15 {51.8) 9 (31.0) 0.156%
Type of diabetes
Type 1 (n=137) 38 (27.7) GE [49.7) 31 (22.6)
Type 2 (n=248) 41 (16.5) 136 (54.9) 71 (2B.6) 0.025*
Main source of information
Health staff (n=121) B (6.6) 74 (61.2) 39 (32.2)
Friends/relatives (n=33) 10 (30.3) 16 [4E.5) 7 (21.2)
Internet/social media (n=32) 7{219) 14 {43.8B) 11i{34.4)
Books/journals/Others [n=19) 5 (26.3) 11 (57.9) 3 [15.8)
Two sources [n=105) 25 (23.8) 53 (50.5) 27 [25.7)
More than twosources (n=75) 24 (32.0) 36 (48.09 15 (2000 D.00g =
Hawing risk factors for diabetic
foot
No (n=214) 35 [18.2) 116 {54.2) 58 (27.6)
Yes (n=171) 40 (23.4) B8 (51.5) 43 (25.1) 0.453*

#ANOVA test
WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21, ISSUE 2 MARCH 2023

*Chi-square test

13



ORIGINAL CONTRIBUTION

Table 5: Patients™ responses to practice of diabetic foot care statements

Correct answer
Right N 3
response
Do you inspect feet regularly? Yes 322 B3.6
Do you wash feet regularly? Yes 315 E1lE
Do you wash feet with warm water? Yes 367 05.3
Do you trim toe nails straight across? Yes 340 88.3
Did you measure your feetsize when last you bought footwear? Yes 325 4.4
Did you receive advice when last you bought footwear? Yes 124 32 2
Did you ever inspect inside of footwear? Yes 255 66.2
Do you regularly walk barefoot? Mo 266 69.1
Do you clean nails with sharp instrument? Mo 270 70.1
Do you add irritants to water before feet cleaning? Mo 245 63.6
Do you wear elasticated hosiery? Mo 254 66.0

Figure 4: Level of diabetic foot care-related practice among the participants

67, 17.4%

¥ Poor
162, 42.1%

Satisfactory
156, 40.5% Good
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Table 6: Factors associated with diabetes foot care-related practice among the participants

*Chi-square test

Level of practice related to diabetic foot p-value
care

Poor Satisfactory Good

MN=67 MN=156 N=162

N (%) N (%) N (%)
Sex
Male [n=152) 77 (17.8) 53 (3B.8) 66 (43.4)
Female (n=233) 40 (17.2) 97 (41.6) 06 (41.2) 0.858*
Age in years
Meanz5D 4252136 40.1+13.1 40.4+13.2 0.4513
Marital status
Single (n=103) 3 (8.7) 46 (44.7) 48 [46.5)
Married {n=205) 38 [1E.5) B0 (32.0) 87 (42.4)
Divaorced [n=46) 11 {23.8) 17 (37.0) 18 {39.1)
Widowed [n=31) 9 (29.0) 13 (42.0) 9 (20.0) 0.058*
Mationality
Saudi (n=373) &4 (17.2) 148 (39.7) 161 (43.2)
Non-Saudi (n=12) 3 (25.0) B (66.7) 1(8.3) 0.029*
Place of residence
Urban [n=345) 57 (16.5) 140 (40.6) | 148 (42.9)
Rural {n=18) &(33.3) 7(38.9) 5 (27.8)
Semi-rural (n=22) 4 (1E.2) 9 (40.9) 9 (40.9) 0.443*
Education
lliterate [n=18) B (44 4) 4(22.2) 5 (33.4)
Able to read and write (n=13) 4 (30.8) B 46.2) 3(23.1)
Primary-high school {n=110) 19 (17.3) 52 (47.3) 38 (35.5)
Bachelor fDiploma (n=221) 34 (15.4) B2 (37.1) 105 (47.5)
Master/PhD (n=23) 2(B.7 12 (52.2) § (39.1) 0.016*
Employment status
Employed [n=206) 30 (14.6) 77 (37.4) 99 (48.1)
Unemployed [n=173) 37 (20.7) 75 (44.2) 63 (29.1) 0.032*
Family income (SR/month)
<5000 [n=55) 16 {29.1) 23 (41.8) 16 (29.1)
5000-15000 (n=227) 41 (18.1) 85 (37.4) 101 (44.5)
15001-25000 (n=74) B [10.8) 35 (47.3) 31{41.9)
»25000 (n=29) 2 (6.9) 13 {44.8) 14 (48.3) 0.048*
Type of diabetes
Type 1 (n=137) 30 (21.9) 50 {43.1) 48 (35.0)
Type 2 [n=248) 37 (14.9) 97 (39.1) 114 {46.0) | 0.070*
Main source of information
Health staff [n=121) 6 (5.0 42 (34.7) 73 (60.3)
Friends/relatives (n=33) 10 (30.3) 15 {45.5) 82 (24.2)
Internet/social media (n=32) 7 (21.9) 16 (50.00 G [2B.1)
Others (n=13) g (42.1) 5 (31.6) 5 (26.3)
Twosources [n=105) 23 (21.9) 46 (43.8) 36 (34.3)
More than two sources (n=75) 13 {17.4) 31(41.3) 31{41.3) <0.001
Having risk factors for diabetic
foot
No (n=214) 34 (15.9) 86 (40.2) 94 (43.9)
Yes (n=171) 33 (19.3) 70 (40.9) 5E [39.8) 0.555*

#*ANOVA test
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Table 7: Association between knowledge about diabetic foot care and its practice among the participants

Level of knowledge about Level of diabetic foot care-related practice p-value*®
diabetic foot care Poor Satisfactory Good

MN=67 N=156 MN=162

N (%) N (%) N (%)
Poor [n=79) 36 (45.68) 32 (40.5) 11(13.9)
Medium (n=204) 23 (11.3) 85 (41.7) 96 (47.1) <0.001
Good (n=102) B (7.8) 39 (38.2) 55 {53.9

* Chi-square test

Discussion

Having proper knowledge as well as sound practice
concerning diabetic foot care is vital for diabetic patients
in controlling the serious complications of diabetes
such as the development of diabetic foot ulcers as well
as amputation of the lower limbs (27,28,29).. Thus, we
intended to explore both knowledge and practice related
to foot care among diabetic patients attending the primary
health care centers, belonging to the Ministry of Health in
Taif city, Western Saudi Arabia.

In the present study, most of the patients (73.5%) could
recognize that their feet should be washed daily by
moderate temperature water. Lower ygures (almost half)
of patients were aware that they should perform proper
foot hygiene in a previous study carried out in the United
Kingdom (30).

In a recent Saudi study, the majority of patients (85.4%)
were unaware of the suitable temperature of water used
to wash their feet, and furthermore, 60.1% were unaware
of how often they should inspect their feet (31).

Fortunately, the majority of patients in this study knew
that they should look after their feet because they may
develop foot ulcers. In disagreement with this ynding,
most patients in another Saudi study were unaware of the
importance of looking after their feet (32). However, a low
proportion of patients could recognize that if they found
redness/bleeding between toes, the yrst action that should
be done is to be seen immediately by physicians and even
if they had a corn/hard skin lesion, they should be seen
immediately by physician. Similar yndings have been
reported by others in Saudi Arabia (32) and UK (30).

In disagreement with this, most diabetic patients in the
Eastern Province Saudi Arabia sought immediate medical
advice when they had any feet lesions (33).

Almost two-thirds (68.6%) of diabetic patients in the current
study could recognize that diabetic patients should not
smoke as smoking leads to poor blood circulation, which
could seriously impact their feet. The same has been
observed in a recent Saudi study carried out in Tabuk (32).
However, in an older study carried out in the UK, about
half of diabetic patients were unaware that smoking can
seriously impact the circulation of the feet (30).

In the current study, more than half of diabetic patients
expressed a medium level of knowledge about diabetic foot
care whereas nearly a quarter of them (26.5%) expressed
a good level and 20.5% had poor level of knowledge. In
Tabuk (Saudi Arabia), most of the diabetic patients had a
poor level of knowledge regarding foot care with only a
minority having a good level of knowledge (32).

Higher rate of poor knowledge about foot care was
reported in Iran (84.8%) (34). Comparable ygures of poor
knowledge about foot care have been reported by others
in Iran (23.3%) (29), Nigeria (30.1%) (35), Saudi Arabia
(26%) (31) and South Africa (32.4%) (36). In Ethiopia
(2021), good knowledge was reported among 61.3% of
patients (37).

The variations in patients™ knowledge regarding foot care
observed in th aforementioned studies could be explained
by different demographic characteristics of patients in
these studies, utilizing different instruments in knowledge
evaluation or application of training programs by the
health care professionals in some settings (38).

In the current study, older patients, those living in urban
areas, employed patients, and type 2 diabetics were more
knowledgeable regarding foot care. Different yndings
have been observed in other similar studies. In Tabuk
(Saudi Arabia), only employment status was signiycantly
associated with knowledge about foot care (32). In
Irag (2018) (39), obese subjects, smokers, those with
inadequate glycemic control, patients living in urban area,
and low or high socio-economic status patients were more
knowledgeable about diabetic foot care. In Ethiopia (2021),
only history of retinopathy was signiycantly associated
with good knowledge (37).

In the present study, the main sources of information about
foot care among diabetic patients were health staff and
internet/social media. Furthermore, patients who obtained
their information about foot care from internet/social media
or health staff were more knowledgeable regarding foot
care. This result supports the vital role that could be played
by healthcare workers in improving the diabetic patients’
knowledge about foot care.

In accordance with other Saudi studies carried out in Tabuk
(32), and Dammam (33), most of the diabetic patients
did not regularly walk barefoot, did not add irritants to
water before foot washing, did not clean nails with sharp
instruments and did not wear elasticated hosiery. However
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instruments and did not wear elasticated hosiery. However
better practice regarding inspection and washing feet with
warm water regularly have been observed in the present
study compared to the before mentioned studies.

In the present study, overall, 42.1% of the diabetic patients
expressed good foot care-related practice compared to
none in another Saudi study carried out in Tabuk (32),
39% among diabetic patients in Ethiopia (37) and 50.4%
in a study carried out in Iran (40). Furthermore, only 17.4%
expressed poorfootcare-related practice. Higherrateswere
reported in other countries such as Malaysia (61.8%) (41).

Finding an association between level of foot care knowledge
and that of foot care-related practice in the present study
is conyrmed by others (32, 36, 39, 40).

In the present study, factors associated with better foot
care-related practice among diabetic patients were Saudi
nationality, higher education, employment status, having
higher family income and having information about foot
care from health staff. In Ethiopia (2021), female gender,
age between 21 and 50 years were more likely to express
good practice while singles, those living in rural areas and
those with no co-morbidities were more likely to express
poor practice (37). In Iran (34), place of residence, marital
status, and history of hospital admission due to diabetic
foot were signiycantly associated with foot care good
practice.

In Riyadh, Saudi Arabia (2020), there was signiycant
difference between male and female patients concerning
regular self-inspection of feet and daily moisture (22).
In Pakistan (2018), education of the respondents had
signiycantassociationwithpracticesregardingfootcare (42).

Limitations

Limitations of the present study include being a cross-
sectional which provides only association and not
causality; it is also lacking some important issues such as
role of family support and glycemic control. Despite those
limitations, it has a public healthimportance in exploring this
important issue in our community which is characterized
by high prevalence of diabetes complications.

Conclusion

Relative suboptimal levels of both knowledge and practice
related to foot care were observed among diabetic patients
attending primary health care centers in Taif city, Saudi
Arabia. Olderpatients, thoselivinginurbanareas,employed,
type 2 and patients who had their information about foot
care from internet/social media or health staff were more
knowledgeable. Saudi patients, higher educated patients,
employed, those with higher family income and those who
had their information about foot care from health staff were
more likely to express better practice related to foot care.
Educational programs at primary healthcare centers, as
well as diabetic centers and hospitals in Taif for diabetic
patients, should be implemented. These programs should
focus on various aspects of diabetic foot care to increase
their awareness of the problem.

Acknowledgment: The authors gratefully acknowledge
the cooperation of all participants.
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Abstract

Background: Acne vulgaris is one of the most com-
mon dermal medical conditions that affect adoles-
cents and young adults. The psychosocial impacts of
acne appear in terms of social, vocational, and aca-
demic performance. This study aimed to determine
the self-reported prevalence of acne and its reper-
cussions on the quality of life of high and secondary
school pupils in Riyadh region of Saudi Arabia.

Methodology: This cross-sectional study was con-
ducted among secondary and high school students
in Riyadh, Saudi Arabia. The study was conducted
among 901 students from different schools in the
Riyadh region who were randomly included using
a questionnaire distributed online. The Cardiff Acne
Disability Index was used to assess the quality of life
of acne students. After collecting the data, MS Excel
was used for data entry, cleaning, and coding. SPSS
version 23 (SPSS Inc, Chicago, IL, USA) was used
for data analysis.

Results: The prevalence of acne among students
was 57.4 %. According to the Cardiff Acne Disabil-
ity Index, 19.4 % of patients with acne had a high
disability, 40.1 % had a moderate disability, and 40.5
% had a low disability. The index score in this study
ranged from 0 (16 patients showed a score of zero
with a percentage of 3.1%) to 15 (16 patients showed
a score of 15 with a percentage of 3.1%) with a mean
score of 6.15 (standard deviation=3.79).

Conclusion: This study conyrmed the results of previ-
ous studies that acne causes quality of life disabili-
ties among school-age students. Our study showed a
high prevalence of acne among students with a more
signiycant negative impact than previous studies.

Keywords: Acne vulgaris, teens, quality of life, Saudi
Arabia
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Background Methodology

Acne vulgaris is one of the most common dermal medical
conditions that affect adolescents and young adults [1].
The causes of acne vulgaris are related to many factors
that inpuence its etiology, associated with genetic and
environmental factors [2]. According to community
base studies conducted during the last decade, the
prevalence of ache ranged between 49.8 % and 93.2 %
of school students [3]. Furthermore, approximately 14
% of dermatologist consultations were related to acne
problems [4]. Clinically, acne is known as a wide range
of skin lesions, including papules, comedones, pustules,
nodules, and scars [5]. Ache is a chronic multifactorial
inpammatory skin disease of the pilosebaceous unit [6].

Acne vulgaris is a benign condition that can resolve
spontaneously without needing treatment. However, it has
a signiycant psychological impact on affected individuals,
negatively affecting their quality of life (QoL) [7]. Many
previous studies conducted to assess the psychosocial
impact of acne showed great dissatisfaction with their
appearance, a high level of embarrassment, a high level
of self-consciousness, and lack of self-conydence among
patients with acne [8,9]. High morbidity of psychological
events was reported among patients with acne; minor
cases can lead to mortality due to suicide [10,11]. The
psychosocial impacts of acne appear in terms of social,
vocational, and academic performance. Patients with acne
may have a poor self-body image, high anxiety, depression,
anger, frustration, low self-esteem, conydence, social
isolation, and restriction of activities [12].

Acne patients also reported social dysfunction, including
concerns regarding social interaction with the opposite
gender, their appearance, interactions with strangers, and
fair employment opportunities [13,14]. The levels of social,
psychological, and emotional impairment that have been
reported among acne patients may be similar to those
reported in some chronic diseases, including asthma,
epilepsy, diabetes, and arthritis, and do not necessarily
have a positive correlation with dermatological damage
and real cosmetic problems [15]. Therefore, it is crucial to
evaluate the effect of acne on quality of life.

Furthermore, adolescents were more likely to be affected
by the psychosocial effects of ache than older patients
[16]. Many young patients with acne may suffer for years
before seeking effective therapy, and most may not seek
professional advice for managing acne [17]. However,
effective acne treatment has been reported to improve
QoL [18].

Few studies have been conducted to assess the quality
of life of young patients with acne in Saudi Arabia. These
studies did not show signiycant differences in beliefs,
perceptions, and psychological impact of acne in patients
from a developing society compared to more developed
countries [9,19]. This study aimed to determine the self-
reported prevalence of acne and its repercussions on the
quality of life in high and secondary school students in
Riyadh region, Saudi Arabia.

Study design

This cross-sectional study was conducted among
secondary and high school students in the Al Riyadh
region of Saudi Arabia.

Study Population and Samples

The study was carried out among 901 students from
differentschoolsinthe Al Riyadh region who were randomly
included using a questionnaire distributed online. Inclusion
criteria included high- or secondary-school students,
aged between 12-19 years, of both genders, residents of
Riyadh region, and who agreed to participate in the study.
Those who are from outside the Al Riyadh region were
excluded. Furthermore, participants who reported having
no acne were excluded from the continuous questionnaire;
however, they entered the study to assess the prevalence
of acne.

Study questionnaire

In this study, we used a questionnaire consisting of two
parts. Part one focused on the demographic factors of the
participants, including age (categorized as 12-13, 14-15,
16-17, and 18-19), gender (male, female), educational
level (from 7th grade to 12th grade), nationality (Saudi,
Non-Saudi), family history of acne (Yes, No), duration of
acne (<1 year, >=1 year) and if they take medication for
acne (yes, no). Part two consisted of The Cardiff Acne
Disability Index, which assessed the quality of life of
students with acne. It is a simple 5-item questionnaire
designed by Motley and Finlay in 1992. According to the
design of the tool, the students were divided into three
categories, students with low disability (0-4), moderate
disability (5-9), and students with high disability (10-15)
due to acne. Scores range from 0 to 15, and the higher
the score, the more impaired the quality of life of the
adolescent. The tool is available in different languages
with full linguistic validation, and the Arabic version was
used in this study [20].

The study was carried out after the agreement from the
ethics committee of Imam Mohammad Ibn Saud Islamic
University. All students were informed about the purpose
of the study, and no personal data was collected. Data
were stored on a private computer and used only for this
study.

Statistical analysis:

After collecting the data, MS Excel was used for data
entry, cleaning, and coding. SPSS version 23 (SPSS Inc,
Chicago, IL, USA) was used for data analysis. Frequency
and percent were used for categorical variables, while
mean and standard deviation were used for describing
continuous variables. The Chi Square test was used to
determine the relationship between demographic factors
and Cardiff Acne Disability Index. All statements are
considered signiycant if the p-value equals or exceeds
0.05.
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In this study, we collected data from 901 students from the
Al Riyadh region, Saudi Arabia. The prevalence of acne
among studentswas 57.4 % of students (N=517) (Figure 1).

Among acne patients, 61.5 % were between 18-19 years
of age, while 28.6 % were between 16-17 years of age.
Furthermore, 79.5 % of the participants were women,
while 20.5 % were males. Considering the level of
education, the majority of participants were in 12th grade
(47.7), and 93.2 % were Saudi Arabian. Furthermore,
42.6 % of participants with acne reported having a family
history, and 60.3 % reported having acne for more than
a year. Among the participants, 40.2 % reported having
acne medications at the study time (Table 1).

According to the Cardiff Acne Disability Index, 19.4 %
of acne patients had high disability levels, while 40.1 %
had a moderate disability and 40.5 % had a low disability
(Figure 2). The index score ranged in this study from 0
(16 patients showed a score of zero with a percentage
of 3.1%) to 15 (16 patients showed a score of 15 with a
percentage of 3.1%) with a mean score of 6.15 (standard
deviation=3.79).

We could not ynd a signiycant correlation between any
of the demographic factors and the disability of patients
due to acne (Table 2). However, it was found that younger
patients showed a higher disability caused by acne than
older ones, where 38.5 % of those aged 12-13 years had
a high disability compared with 17.6 % of those with 18-19
years. Furthermore, we found that women showed slightly
higher disability scores than men, where 43.4 % of males
showed low disability compared with 39.8 % of females;
however, the difference is insigniycant (P=0.205). Similarly
to age, progress during the education stages decreases
the disability caused by acne. Furthermore, non-Saudi
patients showed slightly higher levels of disabilities,
where 31.4 % of non-Saudi patients showed low disability
compared to 41.2 % of Saudi Arabian. Having a family
history of acne, duration of acne, or administration of
acne medications did not have a signiycant effect on the
disability index of patients.

Figure 1: The prevalence of acne
among school age students

m Fatignts with acne

m Mo acne
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Table 1: Demographic factors of patients with acne (N=517)

Count Column M 2
12-13 26 5.07%
14-15 25 4,8%
Age 16-17 148 28.6%
18-19 318 B61.5%
Male 106 20.5%%
2 Female 411 79.5%
7th grade 21 4.1%
Bth grade B 1.5%
i 9th grade 16 3.1%
Educational level
10th grade 26 5.0%
11th grade 34 6.6%
12th grade 412 79. 7%
x Saudi 482 093.2%
Mationality -
- Non-Saudi 35 6.8%
2 3 Yes 220 42 6%
F T R T B Nao 297 57.4%
. =1 year 205 39.7%
Duration of
S i >1 year 312 60.3%
The current administration Yes 208 40.2%
of acne medication Mo 309 59.8%

Figure 2: The disability because of acne according to The

Cardiff Acne Disability Index
40 505

40.10%

19.40%

Low disability Moderate disability High disability
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Table 2: The relationship between QoL among acne patients with demographic factors

Qol
Low disability ';1;':::"?‘“‘: High disability
N N % N N % N N %
12-13 7 26.9% g 346% | 10 | 3B5%
14-15 g 33.3% 13 | 542% | 3 | 125%
fee 16-17 64 | 43.2% 53 | 358% | 31 | 209% | MB
18-19 130 | 409% | 132 | 415% | 56 | 17.6%
Male 46 | 43.4% 35 | 330% | 25 | I13.6%
Gender Female 163 | 39.8% | 172 | 420% 75 183% OB
7th grade 7 33.3% 7 333% | 7 | 333%
8th grade 3 37.5% 3 375% | 2 | 25.0%
Educational 9th grade 6 37.5% 8 S0O%T | 0 | ek | g
level 10th grade g 32.0% 13 | 520% | 4 | 16.0%
11th grade 14 | 41.2% 9 265% | 11 | 324%
12thgrade | 171 @ 415% | 167 | 405% @ 74  1B.0%
- Saudi 198 | 412% | 191 | 397% | 92 | 19.1%
Ty Non-Saudi 11 | 314% 16 | a57% | 8 | z29% | M
Family history Yes 88 | 40.0% 87 | 395% | a5 | 205% | .
of acne No 121 | 409% | 120 | 405% @ 55 | 1B.6%
Duration of =1 year g2 40.0% g0 39.0% 43 21.0% 0752
acne >1 year 127 | 408% | 127 | 408% | 57 | 183%
The current Yes g0 | 42.8% 82 | 304% | 37 | 17.8%
administratiomn 0.673
of acne No 120 | 300% | 135 | 406% @ 63 | 20.5%
medication

Discussion other hand, our results follow a previous study conducted in

Acne is considered one of the most prevalent chronic skin
disorders, primarily caused by inpammation that causes
increasing sebum production in the pilosebaceous unit [2—4].
In this study, our objective was to assess the prevalence of
acne, as well as the effects of acne on quality of life in the
age group of 12-19 years. According to the students’ self-
reporting, the prevalence of acne in our study is 57.4 %,
higher than reported in a previous study conducted among
teenage females in Makkah, with a prevalence of 45.7 % [21].
Furthermore, a previous study conducted among students of
both genders in Australia showed that the overall prevalence
of acne was 36.1 % [22]. Moreover, another study conducted
in the northern region of Saudi Arabia showed that the
prevalence of acne among students was 53.5 % [23].

Furthermore, in a previous study conducted in Turkey, the
authors found that the prevalence of acne among high school
students was 23.1 % [24]. Again, our prevalence of acne was
lower than the previous study conducted in the Riyadh region,
where acne vulgaris among adolescents was 68.2 %, and the
mean age of onset was 15.5 years [25]. In addition, other
reports showed a higher prevalence of acne among school-
aged students, between 70.0 % and 90 % [12,26,27]. On the

Greece, with a prevalence of 59.2 % [28].

In our study, we found that women represented a higher
percentage of acne patients, with 79.5% of female patients.
This is different to the results of other studies, which showed
that the prevalence of acne is more frequent among boys
than girls [17,29,30]. The difference in the results considering
the higher female percentage of acne patients could be due
to our study depending on a self-reported questionnaire
distributed online. Thus, the distribution of women/men could
not be associated with the actual distribution among patients.
Furthermore, in our study, almost two-thirds of students with
acne (60.3%) of both genders reported more than one year
of acne duration. A study in Japan showed that 23.4 % of
adolescents with acne reported acne for 1-2 years, and 29.5
% reported more than two years [31].

Skin disease, including acne vulgaris, is associated with many
consequences that may signiycantly affect patientsi quality of
life. The effect of acne on quality of life has beeninvestigated for
the past 30 years. In this study, we relied on the Arabic version
of the CADI questionnaire. In our study, the Arabic version of
the tool showed Cronbach’s alpha of 0.82, which is similar to
Cronbachis alpha of other tool translations [29]. This ynding
indicates that the Arabic version of the CADI questionnaire
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is reliable for measuring acne-causing disabilities
among the Arabic-speaking population. Furthermore,
the questionnaire consists of 5 questions that are easy
to administer, could be used among young participants
aged 12-19 years, and could be used as a practical tool
in routine clinical practice. In our study, the mean Cardiff
acne disability index was 6.15 (3.79), which is signiycantly
higher than other previous studies, including the study by
Peric J et al., who reported a mean score of 2.9 [29], a
previous study conducted in 2012 in Serbia which showed
a CADI score of 3.6 [32] and another study conducted in
Scotland which reported a score of 1.9 [26].

Another study by Alfalogy et al. in Makkah, Saudi Arabia,
showed that the mean CADI was 4 + 2.3 [21]. A survey by
Bajawia S et al. among adolescent students in the Jazan
region, Saudi Arabia, showed mean and median scores
are 5.4 and 5.0, respectively, for women and males [3].
Furthermore, in our study, 19.4 % of patients with acne
had a high disability, 40.1 % had a moderate disability,
and 40.5 % had a low disability. In a previous study, the
authors reported that 56.7 % of the participants had a mild
disability due to acne, 30 % had a moderate disability,
and 13.3 % had a severe disability [21]. Moreover,
another study showed that 17.2 % of participants had
high disability scores [3]. This indicates that acne had
a signiycant effect on their well-being. In another study
conducted in Malaysia, the authors reported that 1.8 % of
the participants scored 13 on the CADI tool, which meant
severe impairment [33].

Furthermore, other studies showed that 20 % of students
with acne had moderate to severe effects of acne in
terms of affecting their quality of life [26,32]. These results
indicated that teenagers are mildly affected by acne in their
lives. However, our results showed a higher prevalence of
students who reported high disabilities.

Limitations

This study has some limitations, including the requirement
of using a self-reported questionnaire, which could lead
to personal bias. Some students may not be able to
determine their conditions, which can lead to an increase
in the prevalence of acne in this study. Furthermore, most
participants were older, which may be due to the use of
online means, which are easier to use by older adolescents
than younger ones. Additionally, the study relies on some
information from previous months, which may lead to
some recall bias.

Conclusion

In conclusion, this study conyrmed the results of previous
studies that acne causes quality of life disabilities among
school-age students. Our study showed a high prevalence
of acne among students with a more signiycant negative
impact than previous studies.
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Abstract

Background: We tried to understand whether or not
there is a relationship between smoking and diabetes
mellitus (DM).

Methods: Current regular smokers for the last six
months and age and sex-matched non-smokers were
included. Patients with current alcohol consumption
(one drink a day) and patients with malignancies or
inpammatory, infectious, or devastating disorders
were excluded.

Results: The study included 247 smokers and 167
non-smokers. The mean age and body mass index
(BMI) of smokers were 46.2 years and 26.6 kg/m2,
respectively, and 70.0% of them were male. Although
the mean weight, BMI, systolic and diastolic blood
pressures, and hematocrit values were similar in
both groups, fasting plasma glucose (FPG) and DM
were lower in the smokers (102.3 versus 111.6 mg/
dL, p=0.007 and 8.9% versus 14.3%, p<0.05, respec-
tively). Similarly, high density lipoproteins (HDL) were
lower in the smokers, again (40.9 versus 44.0 mg/dL,
p<0.05). On the other hand, triglycerides (163.1 ver-
sus 151.3 mg/dL, p<0.05) and low density lipopro-
teins (LDL) (123.8 versus 117.5 mg/dL, p<0.05) were
higher in the smokers. Parallel to triglycerides and
LDL, erythrocyte sedimentation rate (ESR) (10.6 ver-
sus 9.3 mm/h, p<0.05) and C-reactive protein (CRP)
(2.3 versus 2.0 mg/L, p<0.05) were also higher in
them.

Conclusion: Smoking-induced low-grade inpamma-
tion on vascular endothelium in whole body may
terminate with the endothelial dysfunction, accel-
erated atherosclerosis, end-organ insufyciencies,
early aging, and premature death. FPG and HDL
may be negative whereas triglycerides, LDL, ESR,
and CRP positive acute phase reactants terminating
with lower prevalence of DM but higher incidence of
dyslipidemia in smokers.

Key words: Smoking, fasting plasma glucose,
diabetes mellitus, high density lipoproteins,
triglycerides, low density lipoproteins, dyslipidemia
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Introduction Material and Methods

The monolayer of endothelial cells that forms the inner
lining of arteries, veins, capillaries, and lymphatics is called
as the endothelium. Probably, the whole endothelium all
over the body may act as a separate organ that may be
the largest organ in the body. It may contract vasculature
of the peripheral organs while relaxing the internal ones
during cold, anxiety, and depression-like stresses of the
body. Because we measure the systolic and diastolic
blood pressures (BP) of the arms and legs, they may
not show the actual BP of the brain, heart, lung, liver,
and kidney-like internal organs. The endothelium may be
the main organ in the control of blood puidity, platelets
aggregation, and vascular tone all over the body. It may
also be the main organ in the immunology, inpammation,
angiogenesis, and endocrinology. The endothelium
may control vascular tone and blood pow by releasing
nitric oxide, reactive oxygen species, and metabolites
of arachidonic acid into the circulation. It may also be
important for synthesizing of vasoactive hormones such
as angiotensin 1. An endothelial dysfunction-induced
accelerated atherosclerosis all over the body may be
the main cause of end-organ insufyciencies, aging, and
death. Such a dysfunction may also be important in
the development of cancers by preventing clearance of
malignant cells by the natural killers in terminal points of
the circulation. Similarly, physical inactivity, animal-rich
diet, excess weight, higher BP and glucose levels, chronic
inpammations, prolonged infections, cancers, smoking,
and alcohol may be accelerating factors of the chronic
endothelial inpammation and dysfunction terminating
with the accelerated atherosclerosis-induced end-organ
insufyciencies (1, 2). The much higher BP of the afferent
vasculature may be the major accelerating factor by
inducing recurrent injuries on the vascular endothelium.
Probably, whole afferent vasculature including capillaries
are mainly involved in the process. Thus the term of
venosclerosis is not as famous as atherosclerosis in the
medical literature. Due to the chronic endothelial damage,
inpammation, edema, ybrosis, and dysfunction, vascular
walls thicken, their lumens narrow, and they lose their elastic
natures, those eventually reduce blood pow to the terminal
organs, and increase systolic and decrease diastolic BP
further. Some of the irreversible consequences of the
systemic inpbammatory process are obesity, hypertension
(HT), diabetes mellitus (DM), cirrhosis, peripheric artery
disease, chronic obstructive pulmonary disease (COPD),
coronary heart disease (CHD), chronic renal disease
(CRD), mesenteric ischemia, osteoporosis, stroke,
dementia, other end-organ insufyciencies, early aging,
and premature death (3). Although early withdrawal of the
accelerating factors may delay terminal consequences,
endothelial changes can not be reversed, completely after
development of the irreversible end-points due to their
ybrotic natures. The accelerating factors and irreversible
consequences are researched under the titles of the
metabolic syndrome, aging syndrome, and accelerated
endothelial damage syndrome in the literature, extensively
(4, 5). As some of the well-known components of the
syndrome, there may be a signiycant relationship between
smoking and DM, clinically.

The study was performed in the Internal Medicine
Polyclinic of the Dumlupinar University between August
2005 and March 2007. Current regular smokers at least
for the last six months were studied. Patients with current
alcohol consumption (one drink a day) and patients with
inpammatory, infectious, or devastating disorders including
eating disorders, malignancies, acute or chronic renal
failure, cirrhosis, COPD, hyper- or hypothyroidism, or
heart failure were excluded. A routine check up procedure
including hemogram, erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), fasting plasma glucose
(FPG), triglycerides, low density lipoproteins (LDL),
high density lipoproteins (HDL), albumin, creatinine,
thyroid function tests, hepatic function tests, markers of
hepatitis A, B, C, and human immunodeyciency viruses, a
urinalysis, a posterior-anterior chest x-ray graphy, and an
electrocardiogram was performed. An additional Doppler
echocardiogram and/or abdominal ultrasonography were
performed just in required cases. Body mass index (BMI)
of each individual was calculated by measurements of the
Same Physician instead of verbal expressions. Weight
in kilograms is divided by height in meters squared (6).
Ofyce BP were checked after a 5-minute of rest in seated
position with mercury sphygmomanometer. Cases with
an overnight FPG level of 126 mg/dL or greater on two
occasions or already using antidiabetic medications were
deyned as diabetics. An oral glucose tolerance test with
75-gram glucose was performed in cases with a FPG level
between 100 and 125 mg/dL, and diagnosis of cases with
a two-hour plasma glucose level of 200 mg/dL or higher
is DM (6). Eventually, all smokers were collected into
the yrst, and age and sex-matched non-smokers were
collected into the second groups. The mean weight, BMI,
systolic and diastolic BP, triglycerides, LDL, HDL, FPG,
ESR, CRP, and hematocrit values and prevalence of DM
were detected in each group, and compared in between.
Mann-Whitney U test, Independent-Samples T test, and
comparison of proportions were used as the methods of
statistical analyses.

The study included 247 smokers (74 females and 173
males) and 167 (55 females and 112 males) non-smokers.
The mean age and BMI of smokers were 46.2 years and
26.6 kg/m2, respectively, and 70.0% of them were male.
Although the mean weight, BMI, systolic and diastolic
BP, and hematocrit values were similar in both groups,
FPG and DM were lower in the smokers (102.3 versus
111.6 mg/dL, p=0.007 and 8.9% versus 14.3%, p<0.05,
respectively). Similarly, HDL were lower in the smokers,
again (40.9 versus 44.0 mg/dL, p<0.05). On the other
hand, triglycerides (163.1 versus 151.3 mg/dL, p<0.05)
and LDL (123.8 versus 117.5 mg/dL, p<0.05) were higher
in the smokers. Parallel to triglycerides and LDL, ESR
(10.6 versus 9.3 mm/h, p<0.05) and CRP (2.3 versus 2.0
mg/L, p<0.05) were higher in the smokers, again (Table 1).
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Table 1: Comparison of smokers and non-smokers

ORIGINAL CONTRIBUTION

Variables Smokers p-value MNon-smokers
Mumber 247 167

Female ratio 29.9% Ms* 32.9%

Mean age (year) 4.2 £ 13.4 (19-76) Ms 44 B+ 157 (13-77)
Weight (kg) 761138 (49-118) Ms 747 £ 13.0(45-122)
BMIT (kz/m32) 26644 (162-354) Ms 26545 (166-41.1)
SystolicBPE (mmHg) 1275+ 237 (BD-200) Ms 130.0 % 22 6 (BO-200)
Diastolic BP (mmHg) BE.D =124 (60-1530) Ms BB S5 %119 (60-130)
Hematocrit (%) 419+ 46 (2B-60) Ms 41037 (31-49)
FPG& mag/dl) 102.3 £ 25.5 {70-309] 0.007 1116 % 37.6 (74-327)
o || 8.9% <0.05 14 3%

HDE*=* {mg/dl) 40.9 + 9.6 (26-70) <0.05 440+ 9.4 (24-70)
Triglycerides (ma/dl) 163.1 £ 101.4 (40-585) <[0.05 151.3 = 86.2 {20-410)
LD #==* (mg/dl) 123 B+ 345 (10-282) =0.05 117.5 + 79.0 (43-185]
ESR**+% {mm/h] 106+ 10.2 (1-51) <[0.05 83x580(1-35
CRP=+++% img/l) 23 %2 6([0-13) <0.05 20+25(0-12

*Nonsigniycant (p>0.05) ABody mass index VBlood pressures AFasting plasma glucose EDiabetes mellitus
**High density lipoproteins ***Low density lipoproteins ****Erythrocyte sedimentation rate *****C-reactive protein

Discussion

Obesity may be one of the irreversible end-points of the
metabolic syndrome. Although some transient successes
can be achieved, nonpharmaceutical approaches provide
limited beneyt to reverse the obesity, permanently. Due to
the excess weight-induced chronic low-grade inpammation
on the vascular endothelium all over the body, the risk of
death from all causes including cardiovascular diseases
and cancersincreases parallelto the range of excess weight
in all age groups (7). The chronic low-grade inpammation
may even cause genetic changes of the endothelial cells,
and the systemic atherosclerosis may prevent clearance
of malignant cells, effectively. Similarly, the effects of
excess weight on the BP were shown in the literature,
extensively (8). For example, prevalences of sustained
normotension (NT) were higher in the underweight than
the normal weight (80.3% versus 64.0%, p<0.05) and
overweight groups (80.3% versus 31.5%, p<0.001)
(8), and 52.8% of patients with HT had obesity against
14.5% of patients with the sustained NT (p<0.001) (9). So
the major underlying cause of the metabolic syndrome
appears as weight gain that may be the main cause of
insulin resistance, hyperlipoproteinemias, impaired fasting
glucose, impaired glucose tolerance, and white coat
hypertension (WCH) (10). Interestingly, weight gain before
the development of an obvious overweight or obesity may
even cause development of several components of the
metabolic syndrome. For example, WCH alone may be a
strong indicator of weight gain even before development
of excess weight (8, 9). On the other hand, prevention of
the weight gain with physical activity even in the absence
of a prominent weight loss usually results with resolution
of many parameters of the syndrome (11). According to
our experiences, excess weight may actually be a result of
physical inactivity instead of an excessive eating habit. In

another words, there is a problem with burning of calories
instead of getting them. Therefore prevention of weight
gain cannot be achieved by diet, alone (12). On the other
hand, limitation of excess weight as excessive fat tissue
around the abdomen under the heading of abdominal
obesity may be meaningless. Instead it should be deyned
as overweight or obesity via the BMI. Because adipocytes
function as an endocrine organ, and they release leptin,
tumour necrosis factor (TNF)-alpha, plasminogen activator
inhibitor-1, and adiponectin-like cytokines into the plasma
(13). Eventual hyperactivities of sympathetic nervous
system and renin-angiotensin-aldosterone system are
probably associated with insulin resistance, elevated BP,
and chronic endothelial inpammation and dysfunction.
Similarly, the Adult Treatment Panel (ATP) Il reported that
although some people classiyed just as overweight with
larger muscular masses, most of them also have excess
fat tissue predisposing to the irreversible end-points of the
metabolic syndrome (6).

Smoking may be the second common cause of systemic
vasculitis in the world. It is one of the major risk factors
for the atherosclerotic end-organ insufyciencies (14). Its
atherosclerotic effect is the most obvious in Buerger’s
disease. Buerger's disease is an obliterative vasculitis
characterized by inpammatory changes in the small and
medium-sized arteries and veins, and it has never been
reported in the absence of smoking in the medical literature.
Beside the obvious atherosclerotic effects of smoking,
some studies reported that smoking in human being and
nicotine administration in animals are associated with
the lower values of BMI (15). Some evidence revealed
increased energy expenditure during smoking, both at rest
and doing light physical activity (16). Nicotine supplied by
patch after smoking cessation decreased caloric intake in
a dose-related manner (17). According to an animal study,
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nicotine may lengthen inter-meal time, and decrease
amount of meal eaten (18). Similarly, the BMI seems to
be the highest in the former, the lowest in the current,
and medium in never smokers (19). Smoking may be
associated with a post cessation weight gain, but the risk
is the highest during the yrst year, and decreases with
the following years (20). As the opposite yndings to the
above studies, the mean weight and BMI were similar
both in the smokers and non-smokers, here (p>0.05 for
both). Similarly, prevalence of smoking was similar in the
normal weight (35.9%), overweight (32.9%), and obesity
groups (33.7%, p>0.05 between all) in the other study
(21). On the other hand, although the CHD was detected
with similar prevalence in both genders, prevalence of
smoking and COPD were higher in males against the
higher BMI, LDL, triglycerides, WCH, HT, and DM in
females (22). Beside that the prevalence of myocardial
infarctions is increased three-fold in men and six-fold in
women who smoked at least 20 cigarettes per day (23).
In another words, smoking may be more dangerous for
women about the atherosclerotic end-points probably due
to the higher BMI and its consequences in them. Similar to
the present study, smoking is consistently higher in men
in the literature (14). Several toxic substances found in
the cigarette smoke get into the circulation, and cause
a vascular endothelial inpammation in all organ systems
of the body. For example, smoking is usually reported
together with depression, irritable bowel syndrome
(IBS), chronic gastritis, hemorrhoids, and urolithiasis in
the literature (24-26). There may be several underlying
mechanisms to explain these associations in the smokers
(24). First of all, smoking may have some antidepressant
properties with several side effects. Secondly, smoking-
induced vascular endothelial inpammation may disturb
epithelial functions for absorption and excretion in
the gastrointestinal and genitourinary tracts. These
functional problems may terminate with urolithiasis and
components of the IBS including loose stool, diarrhea,
and constipation. Thirdly, diarrheal losses-induced urinary
changes may even cause urolithiasis (25, 26). Fourthly,
smoking-induced sympathetic nervous system activation
may cause motility problems in the gastrointestinal
and genitourinary tracts terminating with the IBS and
urolithiasis. Eventually, immunosuppression secondary to
smoking-induced vascular endothelial inpammation may
even terminate with the gastrointestinal and genitourinary
tract infections causing loose stool, diarrhea, and
urolithiasis, because some types of bacteria can provoke
urinary supersaturation, and modify the environment to
form crystal deposits in the urine. Actually, 10% of urinary
stones are struvite stones which are built by magnesium
ammonium phosphate produced during infections with the
bacteria producing urease. Parallel to the results above,
urolithiasis was detected in 17.9% of cases with the IBS
and 11.6% of cases without in the other study (p<0.01) (25).

Alcohol may be the third common cause of systemic
vasculitis in the world. Alcohol is addictive to humans, and
can resultin alcohol use disorder (AUD), dependence, and
withdrawal. Alcohol is the only drug that mostly damage
the other individuals. It is causally associated with more
than 200 different pathologies (27). Eventually, people

hospitalized with AUD have an average life expectancy
of 47-53 years in men and 50-58 years in women, and
die 24-28 years earlier than the others (28). People with
AUD have three-fold higher mortality in men and four-
fold in women (29). Similar to the smoking, alcohol may
be more dangerous for women about the atherosclerotic
end-points probably due to their lower body mass induced
lower capacity to metabolize alcohol and higher mass
of fat in their body. A very substantial part of the Danish
excess mortality and lower life expectancy compared
to Sweden can be attributed to higher mortality related
with the alcohol and smoking (28). Alcohol is one of
the main causes of cancers all over the body (27). It
may even cause unconsciousness and sudden death if
taken in high amounts. Hepatic alcohol dehydrogenase
is the main enzyme to metabolize alcohol that requires
the cofactor, nicotinamide adenine dinucleotide (NAD).
Normally, NAD is used to metabolize fats in the liver but
alcohol competes with these fats for the use of NAD.
Eventually, prolonged exposure of alcohol causes fatty
liver. Ethanol is the only alcohol that is found in alcoholic
beverages. Ethanol crosses biological membranes and
blood-brain barrier by means of the passive diffusion,
easily. Alcohol works particularly by increasing effects of
the gamma aminobutyric acid that is the major inhibitory
neurotransmitter in the brain. Alcohol induces happiness
and euphoria, decreased anxiety, increased sociability,
sedation, generalized depression of central nervous
system, and impairment of cognitive, memory, motor,
and sensory functions. It may even cause fetal disorders
in pregnancy since ethanol is classiyed as a teratogen.
Regular alcohol consumption leads to cell death in the
liver, scarring, cirrhosis, and hepatocellular carcinoma.
Heavy alcohol consumption may even terminate with
permanent brain damage. Alcohol is a major contributing
factor of elevated triglycerides, and triglycerides behave
as sensitive acute phase reactants (APR) in the plasma
(10). Although the regular alcohol consumers were
excluded, plasma triglycerides were higher in the smokers
in the present study (163.1 versus 151.3 mg/dL, p<0.05),
indicating the inpammatory effects of smoking in the body.

The acute phase response occurs in case of infection,
infarction, foreign body, autoimmune disorder, allergy,
neoplasm, trauma, and burn-like inpammatory conditions
of the body. Certain mediators known as APR are
increased or decreased during the response (30, 31).
These markers are commonly used in the clinical practice
as the indicators of acute and chronic inpammations of
the body. The terms of acute phase proteins and APR
are usually used synonymously, although some APR are
polypeptides rather than proteins. Positive and negative
APR are those whose concentrations increase or
decrease during the acute phase response, respectively.
The response is predominantly mediated by the pro-
inpammatory cytokines including TNF, interleukin-1, and
interleukin-6 secreted by neutrophils and macrophages
into the circulation. The liver and other organs respond to
the cytokines by producing many positive APR. ESR, CRP,
ybrinogen, ferritin, procalcitonin, hepcidin, haptoglobin,
ceruloplasmin, complement proteins, and serum amyloid
A are some of the well-known positive APR. CRP is a

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21, ISSUE 2 MARCH 2023

29



ORIGINAL CONTRIBUTION

30

useful indicator of the acute phase response, clinically. It
is responsible for activation of the complement pathway.
CRP reaches up to the maximum concentration within two
days, and decreases with the resolution of the inpammation
with a half-life of 6-8 hours, rapidly. It correlates with ESR,
but not simultaneously since ESR is largely dependent
upon elevation of ybrinogen with a half-life of one week,
approximately. Thus ESR remains higher for a longer
period of time despite the removal of the inpammatory
stimulus. Similarly, white blood cells and platelet counts
may also behave as some other positive APR in the body
(32). On the other hand, productions of the negative APR
are suppressed, simultaneously. Albumin, transferrin,
retinol-binding protein, antithrombin, transcortin, alpha-
fetoprotein, and hemoglobin are some of the well-known
negative APR in the body. Suppressions of such negative
APR are also used as the indicators of the acute phase
response in the body. Suppressions of such negative APR
may actually be secondary to the protection of amino acids
and polypeptides required for the production of positive
APR, sufyciently. As also observed in the smokers in the
present study, production of HDL may also be suppressed
in the liver during the acute phase response (33). Similarly,
triglycerides, DM, and CHD were all higher in patients with
plasma HDL values of lower than 40 mg/dL, signiycantly
(33). So HDL may actually behave as negative whereas
triglycerides positive APR in the plasma. Similarly, the
highest CHD of the group with HDL values of lower than
40 mg/dL can also be explained by the same hypothesis
in the other study (10). Additionally, plasma triglycerides
increased whereas HDL decreased during infections (34).
On the other hand, a 10 mg/dL increase of plasma LDL
values was associated with a 3% lower risk of hemorrhagic
stroke (35). Similarly, the highest prevalence of HT and DM
parallel to the elevated values of LDL and HDL, and the
highest prevalence of COPD, CHD, and CRD in contrast
to the lowest values of LDL and HDL may show initially
positive but eventually negative behaviors of LDL and
HDL as the APR (36). Probably, HDL turns to the negative
direction much earlier than LDL in the plasma. Interestingly,
the most desired values were between 80 and 100 mg/dL
for LDL, between 40 and 46 mg/dL for HDL, and lower
than 60 mg/dL for triglycerides in the plasma (10). Parallel
to ESR and CRP, plasma triglycerides and LDL may
behave as positive whereas FPG and HDL negative APR
in smokers in the present study. In another words, lower
HDL values should alert clinicians for researching of any
acute phase response in the body (37, 38).

Cholesterol, triglycerides, and phospholipids are the major
lipids of the body. They do not circulate in the plasma, freely
instead they are bound to proteins, and transported as
lipoproteins. There are yve main classes of lipoproteins in
the plasma. Chylomicrons carry exogenous triglycerides to
the liver via the thorasic duct. Very low density lipoproteins
(VLDL) are produced in the liver, and carry endogenous
triglycerides to the organs. VLDL are converted into the
intermediate density lipoproteins (IDL) by removal of 90%
of triglycerides by lipases in the capillaries of adipocytes
and muscle tissues. Then the IDL are degraded into LDL

by removal of more triglycerides. So VLDL are the main
source of LDL in the plasma, and LDL deliver cholesterol
from the liver to organs. Although the liver removes majority
of LDL from the circulation, a small amount is uptaken
by scavenger receptors of the macrophages migrating
into the arterial walls, and become the foam cells of
atherosclerotic plaques. HDL remove fats and cholesterol
from cells including the arterial wall atheroma, and carry the
cholesterol back to the adrenals, ovaries, and testes-like
steroidogenic organs and liver for excretion, re-utilization,
or disposal. All of the carrier lipoproteins are under
dynamic control, and are readily affected by diet, drug,
chronic inpammation, prolonged infection, cancer, tissue
damage, smoking, alcohol, and excess weight. Thus lipid
analysis should be performed during a steady state. But
the metabolic syndrome alone is a low grade inpammatory
process, thus the metabolic syndrome may even cause
abnormal levels of lipoproteins in the plasma. For instance,
HDL may normally show various anti-oxidative, anti-
inpammatory, and anti-atherogenic properties including
reverse cholesterol transport (39). However, HDL may
become ‘dysfunctional’ in pathologic conditions which
means that relative compositions of lipids and proteins,
as well as the enzymatic activities of HDL are altered
(39). For example, properties of HDL are compromised in
patients with DM by means of the oxidative modiycation,
glycation, and/or transformation of HDL proteomes into
the proinpammatory proteins. Additionally, the drugs
increasing HDL values such as niacin, ybrates, and
cholesteryl ester transfer protein inhibitors can not reduce
all cause mortality, CHD mortality, myocardial infarction,
and stroke (40). In another words, HDL may just be some
indicators instead of being the main actors of the health.
Similarly, BMI, DM, and CHD were the lowest between the
HDL values of 40 and 46 mg/dL, and the prevalence of
DM was only 3.1% between these values against 22.2%
outside these limits (41). Similar to the present study, HDL
and FPG values were also suppressed in the sickle cell
diseases (SCD), probably due to the severe inpammatory
nature of the diseases (42). Smoking may reduce HDL and
FPG by means of the systemic inpammatory effects on the
vascular endothelium all over the body. On the other hand,
triglycerides alone may be one of the most sensitive APR
indicating the metabolic syndrome (43). Although ATP Il
determined the normal plasma triglycerides as lower than
200 mg/dL in 1994 (44), World Health Organisation in
1999 (45) and ATP 1l in 2001 reduced the normal limits
as lower than 150 mg/dL (6). Although these cutpoints,
there are still suspicions about the safest values of
triglycerides in the plasma (43). Beside that triglycerides
are the only lipids which were not suppressed with the
pathological weight losses (46). For example, plasma
triglycerides increased in contrast to the suppressed body
weight and BMI in the SCD (46). Similarly, prevalences of
excess weight, DM, HT, and smoking were all higher in
the hypertriglyceridemia group (200 mg/dL and higher) in
the other study (47). Interestingly, the greatest number of
deteriorations in the metabolic parameters was observed
with the triglycerides values of 60 mg/dL and higher (43).
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The body's homeostatic mechanism keeps blood
glucose levels within a narrow range with two groups of
mutually antagonistic hormones. Glucagon, cortisol, and
catecholamines are the catabolic hormones increasing the
blood glucose, whereas insulin is the anabolic hormone
decreasing the blood glucose levels. Glucagon is secreted
from the alpha cells, while insulin is secreted from the beta
cells of pancreatic islets which are the bundles of endocrine
tissues. They regulate the blood glucose levels through a
negative feedback mechanism together. When the blood
glucose levels are too high, insulin tells muscles to take
up excess glucose for storage. When the blood glucose
levels are too low, glucagon informs the tissues to produce
more glucose. Catecholamines prepare the muscles
and respiratory system for a tyght to yghti response.
Cortisol prepares the body for the various stresses. A
blood glucose level of four grams, or about a teaspoon,
is critical for the normal function of millions of cells in the
body (48). The four grams of glucose circulates in the
blood stream of a person with the body weight of 70 kg.
This amount is kept constant with a sophisticated control
mechanism in the body. The constant blood glucose levels
are maintained via the hepatic and muscular glycogen
stores during fasting since glucose is stored in the skeletal
muscles and hepatocytes in the form of glycogen. There
are approximately 100 and 400 grams of glycogen stored
in the skeletal muscles and liver, respectively (48). The
brain consumes about 60% of the blood glucose during
fasting. FPG, which is measured after a fasting period of
8 hours, is the most commonly used indication of overall
glucose homeostasis. Infections, inpammations, surgical
operations, depressions, alcohol, and smoking-like
stresses may affect the blood glucose homeostasis. For
instance, smoking was negatively associated with FPG
and DM in Chinese men with the normal weight, but not
in men with excess weight or in women (49). Similarly,
smokers have a lower likelihood of newly-diagnosed DM
in Chinese men with a lower BMI in the other study (50).
Parallel to the above studies, FPG and DM were also lower
in the smokers, here (102.3 versus 111.6 mg/dL, p=0.007
and 8.9% versus 14.3%, p<0.05, respectively). Although
majority of the smokers were male again (70.0%), the
mean BMI of the smokers was higher (26.6 kg/m2) in
contrast to the above studies.

As a conclusion, smoking-induced low-grade inpammation
on the vascular endothelium all over the body may
terminate with the endothelial dysfunction, accelerated
atherosclerosis, end-organ insufyciencies, early aging,
and premature death. FPG and HDL may be negative
whereas triglycerides, LDL, ESR, and CRP positive acute
phase reactants terminating with lower prevalence of DM
but higher incidence of dyslipidemia in the smokers.
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Abstract

Background: Medical school is commonly perceived as
a demanding environment that can negatively affect a
studentis academic performance, physical ytness, and
mental well-being. According to a study, 23 percent of
undergraduate clinical college students in the United
States had clinical depression, and 57 percent were
under mental stress. Our main aim of this study is to
assess the mental health of medical students in dif-
ferent levels of training to see if a certain level plays a
higher role in developing mental health issues.

Methodology: This quantitative study is a descriptive
cross-sectional study conducted among medical stu-
dents in different universities in Riyadh region. The
study depended on a self-reported questionnaire that
included validated GHQ-12 for the Arab population
that was used for assessing psychological distress.

Results: In the current study, we collected data from
617 medical students from four universities in Riya-
dh region, Saudi Arabia. Among the students, 56.7
% of the participants were males, and 42.1 % were

aged between 20-21 years old, and 91.6 % of them
were single. According to the GHQ-12, 368 students
were classiyed as GHQ- cases having symptoms of
depression and psychiatric disorders (59.6 %). The
prevalence of psychological distress among female
students was signiycantly higher than among males
(68.9 % vs. 52.6 %, P=0.000). Furthermore, we found
that the prevalence of distress was the lowest among
students who reported higher than 30000 SR monthly
income (P=0.015). Concerning educational level, the
results of the current study did not show any
signiycant difference in the prevalence of distress
among students of different levels (P=0.096); however,
students of the yrst level showed the highest level of
distress (72.2 %).

Conclusion: The current study conyrmed the
previous studies on the high prevalence of psycho-
logical distress among medical students, which was
signiycantly higher among females, students of low
income, and students with lower GPAs. Moreover, the
study showed that yrst-level students were the most
affected by psychological distress.

Keywords: Mental health, psychological distress,
medical students, medical education, Saudi Arabia
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Methodology

Medical school is commonly perceived as a demanding
environment that can negatively affect a student’s
academic performance, physical ytness, and mental well-
being. According to a study, 23 percent of undergraduate
clinical college students in the United States had clinical
depression, and 57 percent were under mental stress [1].

Burnout, social isolation, cynicism, and medical doctor
impairment are only some of the intense emotional
repercussions of intellectual illness. If intellectual ytness
problems remain neglected or untreated, they will persist
into adulthood. Furthermore, in psychologically and
emotionally afpicted clinical college students, harmful
coping mechanisms, which include substance misuse,
alcohol usage, smoking, and self-and other damage, can
be noted [2].

The atmosphere in many clinical colleges creates all-
pervasive stressful conditions condition. Students are
subjected to an authoritarian, restrictive environment
that promotes competitiveness over collaboration among
college students [3]. Stressful environments permeate not
just the undergraduate schooling period but all through
internship, the postgraduate observation period, and even
later within the physician’s working life [4]. According to
well accepted studies, college studentsi intellectual ytness
deteriorates as their education proceeds. As college
students progress in their studies, they’re much more
likely to be subject to burnout [5]. Another observation
discovered a better outcome of burnout toward the start
of the healing cycle. Except for the last 12 months of
observation, carried out at King Saud University in Saudi
Arabia, it was observed that the extent of strain dropped
as the 12 months of observation progressed. Some strain
can assist in gaining knowledge in the clinical faculty.
fiFavorable strainois deyned as strain that promotes gaining
knowledge, whereas “destructive strain” is described as
strain that inhibits gaining knowledge.

On this subject, some studies have been undertaken
in several situations. These intellectual morbidities are
widespread, consistent with an intensive evaluation of the
levels of depression, anxiety, and misery amongst clinical
college students in North America [4].

We set out to discover the level of intellectual ytness
issues and some of their relationships within this cohort
because, to our knowledge, there is no published study
analyzing intellectual ytness at exceptional levels among
Saudi Arabian clinical college students.

Study design and sample selection: This is a
quantitative study scoped to a descriptive cross-sectional
study. Descriptive cross-sectional studies describe the
prevalence of one or more health outcomes in a given
group. This kind of research is the most effective for
determining the prevalence and studying the relationships
between numerous exposures and outcomes [7]. This
study has been conducted before on a middle eastern
sample [3].

Our sample demographic is Saudi Arabia’s medical
students, speciycally in the capital city of Riyadh. The
sampling is random, and these institutions were picked
based on the number of students enrolled, academic
excellence, and popularity among Saudi Arabian
universities in Riyadh. The universities chosen were King
Saud University, Alfaisal University, Al-imam Muhammad
Ibn Saud Islamic University, and King Saud bin Abdulaziz
University for Health Sciences, focusing primarily on
medical students in different levels of training. After
obtaining the IRB, the universities’ administration was
responsible for distributing the survey through email.

Materials/instruments: Psychological distress was
measured on a validated GHQ-12 for the Arab population.
The GHQ-12 is a quick, basic, and easy-to-complete
assessment, and its use as a screening tool in research
contexts is widely established. The instrument consisted
of 12 questions, six positively phrased and six negatively
worded. On a four-point scale, each item is graded (less
than usual, no more than usual, rather more than usual, or
much more than usual). The scale asks if the responder
has lately encountered a particular symptom or behavior.
The answers were coded as 0-3 points, in which higher
scores indicate an increase in distress, which leads to a
decrease in quality of life. To assess the prevalence of
psychological distress, the answers were coded as 0,0,1,1,
where participants scoring a mean of more than four are
considered “psychiatric cases” [8,9].

Procedure: Between April 2022 and May 2022, it was
distributed via a Google forms survey. The medical
students were asked to complete the self-rated GHQ-
12 questionnaire and a brief questionnaire comprising
demographic information such as the university they are
attending, their age, gender, GPA, and training level. All
participants assured conydentiality and provided consent
via the form.

Analysis: The demographic data and GHQ-12 scores
were presented using descriptive statistics. Frequency
and percent were used to describe categorical variables
such as age, gender, marital status, and university level.
In contrast, mean and standard deviation were used
to describe continuous variables as GHQ-12 results.
Statistical tests, such as linear or logistical regression,
were utilized depending on the variables to help predict
psychological distress. The student’s t-test and one-way
variance analysis were used for comparison.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21, ISSUE 2 MARCH 2023



ORIGINAL CONTRIBUTION

Results

In the current study, we were able to collect data from 617 medical students gathered from four universities in Riyadh
region, Saudi Arabia, where 27.9 % of the students were from Imam Mohammad Ibn Saud Islamic university, 25.1 %
were at King Saud bin Abdulaziz for Health Science University, 24.8 % were at King Saud University, and 22.2 % were at
AL Faisal University. Moreover, 56.7 % of the participants were males, 42.1 % were aged between 20 and 21, and 91.6
% were single. Furthermore, 27.4 % of the participants were at the 2nd level, 21.4 % were at the 3rd level, and 15.7 %
were at the 1st level. Considering current GPA, 45.9 % of the students reported having a GPA of 4.5 points or more (out
of 5), while 30.0 % reported having GPA between 4-4.5 points. Moreover, 38.6 % of the participants reported having a
household income of more than 30000 SR (Saudi Riyal), while 12.8 % reported less than 10000 SR (Table 1).

Table 1: Demographic factors of the participants (N=617).
Count Column M %

Male 350 56.7%
i Female 267 43 3%
18-19 BB 13.5%
20-21 260 42 1%
Age 22-23 157 28 7%
24 or older o4 15.2%
Mever married 565 91.6%
p Married 33 53%
Marital status Divorced 10 16%
Widowed o 15%
1st year o7 15.7%
2nd year 165 27.4%
A 3rd year 132 21.4%
educational

= 4th year Fi 11.5%
S5th year 74 12.0%
Intern 74 12.0%
King Saud University 153 24 B%
Alfaisal university 137 22.2%
University Imam Mohammad lbn Saud Islamic University 172 27.9%
King Saud bin Ahl:lullﬂlll Ifur Health Sciences 155 25 13

University
Below 2.50 1B 2.9%
Tﬁ‘l‘m 250 - <3.00 30 4.9%
A':'Eﬁge] i 3.00 - <400 101 16.4%
5 4,00 - <4,50 185 30.0%
4,50 or above 283 45 9%
10000 5R Fi) 12 8%
Household 100D - < 20000 SR 148 24 0%
Income 20000 - <30000 SR 152 24.6%
230000 SR 238 38.6%
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Among the participants, only 163 students had reported that they had completed any clinical psychiatry rotations before
(26.4 %), while 454 students reported never completing any clinical psychiatry rotations before (73.6 %) (Figure 1).

According to the GHQ-12, 368 students were classiyed as GHQ- cases having symptoms of depression and psychiatric
disorders (59.6 %).

Figure 1: Have you completed any
clinical psychiatry rotations
before?

mMo mYes

Table 2 shows a signiycant difference between male and female students in the prevalence of psychological distress
(GSQ case), where the prevalence of psychological distress among female students was signiycantly higher than
among males (68.9 % vs. 52.6 %, P=0.000). Moreover, no signiycant difference was found between students of different
ages (P=0.414); however, younger students (18-19 years old) showed the highest prevalence of distress (67.4 %),
which reduced to 57.3 % of students aged between 20-21 years and 58.8 % in students aged 22-23 years old and
slightly increased to 60.6 % of students older than 24 years old. Furthermore, marital status was found to have no
signiycant impact on the prevalence of distress among students (P=0.119); however, married students showed the
highest prevalence (78.8 %). Moreover, it was found that the prevalence of distress was the lowest among students at
Imam Mohammad Ibn Saud Islamic University (50.6 %) and the highest among students of AL Faisal university (65.7
%). Furthermore, we found that the prevalence of distress was lowest among students who reported higher than 30000
SR monthly income (P=0.015). Moreover, the prevalence of distress was found to decrease with the increase in GPA
of the students ranging between 77.8 % in students with a GPA of below 2.5 to 52.7 % in students who had a GPA of
more than 4.5 (P=0.003) (Table 2).

Concerning educational level, the results of the current study did not show any signiycant difference in the prevalence
of distress among students of different levels (P=0.096); however, students of the yrst level showed the highest level
of distress (72.2 %). Completing clinical psychiatry rotations did not affect the prevalence of distress among students
(59.5 % vs. 59.7 %, p=0.968) (Table 3). According to Table 4, the prevalence of distress in all students of each level
is signiycantly lower than in level one except for level yve. No signiycant difference in the prevalence of distress was
noticed between students of levels two and interns.
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Table 2: The relation between demographic factors of the students and the prevalence of psychological distress

Gender

Marital status

University

Household
Income

Current GPA

(Grade Point

Average) out
of 5

Male
Female
18-19
20-21
22-23
24 or older
Mever married
Married
Divorced
Widowed
King Saud University
AL Faisal university
Imam Mohammad lbn
Saud Islamic University

King Saud bin Abdulaziz
for Health Sciences

University
<10000 SR
10000 - <20000 SR
20000 - <30000 SR
>30000 5R
Below 2.50
2.50 - <3.00
3.00 - <4.00
4,00 - <4.50
4.50 or abowe

Count

166
83
28

111
73
37

234

7

3
59
47

85

58

31
55
45
114
4
7
31
73
134

MNo

GHQ Cases (GHQO = 4)
Yes
Row N Row M
% ol %
47 4% 52.6%
31.1% 184 B8. 9%
32.6% LE b7 4%
42 7% 149 57.3%
41.2% 104 5B.B%
39.4% 57 B0.6%
41.4% 331 5B.B%
21.2% 26 TB.B%
50.0% 5 50.0%
33.3% B BE. 7%
JB.6% 04 61.4%
34.3% o0 B5. 7%
49 4% B7 50.6%
37.4% o7 B2.6%
39.2% 48 B0 8%
37.2% 93 b2.8%
32.2% 103 b7 B%
47 5% 124 52.1%
22.2% 14 T7.B%
23.3% 23 T6. 7%
30 7% 70 69.3%
30.5% 112 B0 5%
47 3% 149 52. 7%

Table 3: The relation between educational level and prevalence of psychological distress

P-
wvalue

0.000*

0.414

0.119

0.033*

0.015*

0.003*

GHO cases [GHO = 4)

Mo Yes
Count = RowN%  Count | RowN% @ -value
1st year 27 27 B% 70 72.2%
2nd year 71 42 0% oF 58.0%
Ed"fl";&rﬁgtm} 3rd year 58 43.9% 74 56 1% 0,086
level? 4dth year 33 46.5% 38 53.5%
Sth year 27 36.5% 47 £3.5%
Intern 33 44 6% 41 55.4%
Have you Mo 183 q0 3% 271 55.7%
completed
any {:lrlnlf:al 0,968
psychiatry Yes EE 40.5% o7 59.5%
rotations
before?
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Table 4: Difference between psychological distress between students of different years
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Discussion

The general population has always considered medicine
a popular tertiary education choice. Moreover, due to
excess applicants, only those with excellent academic
achievementare successfully accepted to medical schools.
Therefore, medical programs are even more competitive
and pose a highly stressful environment for accepted
students [10]. If this stress is ignored, it will cause further
tensions in the students’ life [11]. In the current study, we
aimed to assess the mental health of medical students at
different levels of training to see if a certain level plays a
higher role in developing mental health issues.

In the current study, the prevalence of psychiatric distress
among medical students of different levels and universities
was 59.6 %. This is higher than reported in a survey by
Ahmad N et al., who reported a prevalence of psychiatric
distress among medical students in Malaysia and India of
33.0 % [9]. Moreover, the study of Yusoff M. et al. among
Malaysian medical students reported a prevalence of
psychiatric distress of 50 % [12]. Furthermore, another
study conducted among Iranian medical students reported
that nearly half scored above the threshold on the GHQ-
12 [3]. In addition, another study conducted by Aktekin et
al. reported a prevalence of psychological distress of 48
% in second-year Turkish medical students [13].

Incomparison, asurvey by Sreeramareddy C etal. reported
a prevalence of 21 % among Nepalese medical students
[14]. Some other studies reported a higher prevalence of
psychiatric distress, including the study of El Gabry D et
al., which reported that 64% of Egyptian medical students
reached the threshold as cases on the GHQ-12 [15],
and the study of Chau S et al., which reported that 87 %
of medical students in Hong Kong were positive on the
GHQ-12 [16]. In addition, another study conducted among
ynal-year medical students at a Sri Lankan university
reported that 62.9 % had psychological distress [17]. In
Saudi Arabia, a previous study conducted by Alghamdi T
et al. among undergraduate medical students at Majmaah
university showed that more than half of the students
reported psychological distress [18]. Compared with the
prevalence of psychological distress among non-medical
students reported in different studies, the results showed
that medical students had a higher level of psychological
distress [17,19,20].

In the current study, we found that the prevalence of
psychological distress was signiycantly higher among
female medical students than males. This is similar to the
results of Jafari et al., which showed that psychological
disturbance was more frequent in females than males [3],
as well as studies of Dyrbye LN et al. [21], Sherina MS
et al. [1], and Assadi SM et al. [22] which reported higher
mental health problems among females. Moreover, this
result is similar to previous studies indicating that women
usually show higher levels of psychological distress than
men in the general population [23]. Furthermore, another
study revealed that since female students feel less social
support, they might suffer from a decreased sense of

coherence, a vital explanatory variable for psychological
distress among medical students in general and in female
students in particular [24].

Moreover, the current study showed a higher incidence
of psychological distress among students with lower
household incomes and those with lower GPA scores.
This is in disagreement with the results of a previous
study, which showed that the prevalence of psychological
distress was signiycantly higher among students with
higher GPAs [9]. Those with low GPAs were under
enormous pressure to improve their academic scores,
which increased the stressors and their risk of developing
psychological distress and other psychological disorders.
Furthermore, the current study revealed no signiycant
difference between students of different levels in the
prevalence of psychological distress except for yrst-
level students who reported the highest level of distress.
This is in disagreement with the study of Akdemir M et
al., which showed that the GHQ-12 score of medical
students increased signiycantly at all cut-off points after
the yrst year [25]. Baldassin S et al. also reported that
students in the internship period showed the highest
psychological distress compared to students in the basic
and intermediate periods [26]. On the other hand, other
studies reported similar results, including a survey by
Jafari et al., which showed that students at the basic
science level were more psychologically distressed than
interns and students of clinical clerkship [3]. The study of
Aktekin M et al., showed that the global mental health,
depression, and anxiety in medical students became
worse during the yrst year of medical education [13],
the study of Dahlin M et al. showed yrst year- Swedish
students indicated experiencing the highest degree of
pressure [27], and Dyrbye L et al., showed that the level
of depressive symptoms varies by year of training, with
the highest during the second year [21]. Transferring from
high school to medical students and the new life and
competency in the medical college put the new students
under pressure which may be associated with a higher
prevalence of distress rather than older students who
may be adapted to the life of the college. Moreover, our
yndings may be related to heavy workloads and intense
curricula, complications adjusting to the college’s different
environments, and poor campus conditions [26].

In conclusion, the current study conyrmed previous
studies in the high prevalence of psychological distress
among medical students, which was signiycantly higher
among females, students of low income, and students
with lower GPAs. Moreover, the study showed that yrst-
level students were the most affected by psychological
distress. Providing greater attention to that concern is
vital to reduce this prevalence and help students be less
stressed, which will positively impact their quality of life.
More investigations should be conducted to assess if the
curriculum affects this prevalence. Preparing campaigns
at the start of the year to meet the new students and
prepare them for college life could reduce the impact on
them.
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Abstract

Background: The knowledge, attitude, and practice
of health professionals in Covid-19 medical centers
are considered as the cornerstone for improvement
of Covid-19 patients. This study aimed to assess the
knowledge, attitude, and practice of the healthcare
professionals in chest physiotherapy for COVID-19
patients.

Methods: This is a descriptive cross-sectional study;
it was conducted among healthcare professionals
working at ICUs at King Fahad Hospital and Prince
Meshari Hospital, in Al-Baha Region, Saudi Arabia.
A convenient sampling technique was used to collect
data using a questionnaire about knowledge attitude
and practice toward chest physiotherapy for COVID-
19 patients which was adopted from a previously vali-
dated questionnaire. A speciyc coding for knowledge,
attitude and practice was used to calculate the overall
scores. Data was analyzed using SPSS software.

Results: Among 34 of healthcare providers working
at King Fahad Hospital (44.1%) and Prince Meshari
Hospital (55.9%), it was shown that 82.4% of health-
care providers have adequate knowledge, 91.2%
have positive attitude and 70.6% have appropriate
practice towards COVID-19 physiotherapy in ICUs.

A signiycant relationship was reported between
marital status of healthcare providers and adequate
knowledge (p=0.39), where singles and divorced
participants have 100% adequate knowledge com-
pared to married workers. It was also reported that
knowledge signiycantly enhances levels of attitude
and practice of healthcare providers by 0.609 and
0.61 respectively. Furthermore, their attitude affects
positively the level of practice by 0.572.

Conclusions: This study highlighted that major-
ity of healthcare providers (physiotherapists, nurs-
es or medical) are knowledgeable; they also have
positive attitude and appropriate practices about COV-
ID-19 physiotherapy management in ICUs at Al-Baha
governmental hospitals.

Keywords: knowledge, attitude, practice, healthcare
professionals, COVID-19, physiotherapy.
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Introduction

All levels of the health care system were affected by the
ongoing pandemic of coronavirus disease 2019 (COVID-
19) which is caused by the SARS CoV-2 virus. This highly
infectious respiratory disease has yet infected more than
199 million people worldwide and has already resulted in
4.2 million deaths [1].

A signiycant number of patients with COVID-19 admitted
to rehabilitation have spent time in the intensive care unit
(ICU) and have symptoms common to other ICU patients,
including dyspnea, anxiety, depression, prolonged pain,
impaired physical function and poor quality of life [2, 3].
Although the lung is the primary target of coronavirus in-
fection, clinical signs of central (i.e., dizziness, headache,
and/or impaired consciousness) and/or peripheral ner-
vous system (i.e., taste and/or smell impairment) involve-
ment have been reported, especially in patients requiring
mechanical ventilation [4].

The rehabilitation system, including patient care, educa-
tion and research is strongly affected and physiothera-
peutic practice is currently changing during the COVID-19
pandemic. Even though clinical studies on post-acute CO-
VID-19 rehabilitation are still ongoing, several reports and
guidelines provide recommendations for physiotherapeu-
tic rehabilitation based on previous SARS/MERS experi-
ence as well as being based on recent data and patient
case studies [5-9]. Recommended physiotherapy for post-
acute COVID-19 syndrome can be conducted at home or
in outpatient settings [5, 10, 11].

Based on the above-described functional problems,
pulmonary rehabilitation (PR) is essential following the
acute phase. So, a comprehensive multimodalities and
interdisciplinary pulmonary rehabilitation is needed, tri-
aged according to the level of the impairment caused by
the infection, the activity restrictions, and the patients’
disorders.

However, little is known regarding to what extent these
goals of pulmonary rehabilitation can be achieved in post-
COVID-19 patients, particularly in comparison to patients
with pulmonary diseases usually referred to pulmonary re-
habilitation. The yrst experiences with pulmonary rehabili-
tation in post-COVID-19 patients indicated that improve-
ments were signiycant according to physical performance
and subjective health status, regardless of previous ven-
tilation [12].

Accordingly, the knowledge, attitude, and practice of the
health professionals in COVID-19 centers are considered
as the corner stone of improvement of COVID-19 patients
especially those cases that were complicated by the ne-
cessity of retransfer to an acute clinic due to a renewed
deterioration. So, this study aimed to assess the knowl-
edge, attitude, and practice of the healthcare profession-
als in chest physiotherapy for COVID-19 patients.

REGIONAL COVID

Methods and Materials

Design: This is a Descriptive cross-sectional study; it was
conducted among healthcare professionals working at
ICUs.

Study population: This study was conducted on all
healthcare professionals working at ICUs in King Fahad
Hospital and Prince Meshari Hospital, in Al-Baha Region,
Saudi Arabia.

Inclusion Criteria:

1. Healthcare professionals who work directly with CO-
VID-19 diagnosed patients.

2. Those who can read English

3. Those who agreed to participate

Exclusion Criteria:

1. Refused to yll out the questionnaire

Sampling and sample size: A Convenient sampling tech-
niqgue was used; it included healthcare professionals in
the hospital who agreed to participate.

Data collection: Direct questions were asked to partici-
pants concerning their Knowledge attitude and practice
towards chest physiotherapy for COVID-19 patients.

Instruments:

Demographic questionnaire, knowledge of physiotherapy
care questionnaire, attitude of physiotherapy care ques-
tionnaire, practice of physiotherapy care questionnaire;
they were all adopted from one questionnaire used by
Alfadil TA.

Measurements of KAP among healthcare workers:
The measurement of the KAP among healthcare workers
were calculated as follows: For knowledge (14 items), the
response gives 1 point for the correct, and zero point for
incorrect or | don't know answers. The total of 7 points or
more was considered as adequate knowledge about CO-
VID-19 physiotherapy. For the attitude (twelve items), the
response gives two points for each positive response, one
point for neutral, and zero points for negative answers; a
total of 12 points or more is considered as a positive at-
titude towards COVID-19 physiotherapy. For practice (yf-
teen items), the response gives three points for “always,”
two points for “sometimes,” one point for “rarely,” and zero
points for “never.” A total of 30 points or more was consid-
ered as an appropriate practice.

Data analysis plan:

Data was analyzed using descriptive statistics like fre-
quency and percentage for demographic data and for
details of knowledge attitude and practice of health pro-
fessionals towards chest physiotherapy for COVID-19
patients. Inferential statistics like correlation and associa-
tions were established using an appropriate statistical test
such as Chi square, Pearson correlation coefycient and
regression. Secondary outcomes were drawn according
to the data extraction.

Ethical consideration:
Formal permission was obtained from Al-Baha Health
Affairs, IBR:1442-21.
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Results and summary:

Table 1 shows the demographic characteristics of 34
healthcare providers working at King Fahad Hospital
(44.1%) and Prince Meshari Hospital (55.9%). Male
participants represent 41.1% and female participants
represent 58.9%. The age of included healthcare providers
was distributed between two groups: 20-<30 years by
47.1% and 30-<40 years by 52.9%. Most participants
were nurses (64.8%), medical (17.6%) or physiotherapists
(17.6%); more than half of them (55.9%) have worked less
than 5 years, and 20.6% have worked between 5 to 10
years. Table 1 also shows the average level of participants’
knowledge (72.7% =24.5), attitude (87.5% +16.9), and
practice (73.5% £22.5).

As shown in Figure 1 t82.4% of healthcare providers
have adequate knowledge, 91.2% have a positive attitude
and 70.6% have appropriate practice towards Covid-19
physiotherapy in ICUs.

Table 2 shows the participants’ responses to the knowledge
questions regarding physiotherapy management of Covid-
19 Patients in the ICUs. The true responses were among
the majority of them. The correct answers for all questions
ranged between 44.1% for (Physiotherapy interventions
have a negative impact on the quality of life of COVID-19
patients managed in the ICUs) to 91.2 for (Physiotherapy
service is provided to COVID-19 patients in ICU during the
recovery from critical illness) and (Mobilization technique
can improve functional status of COVID-19 patients in
ICU).

Table 3 shows the participants’ responses to the attitude
questions regarding physiotherapy management of
COVID-19 Patients in the ICUs. The positive responses
were among the majority of them. The positive responses
towards the questions ranged between 55.9% for (referral
between medical staff and physiotherapist regarding
COVID-19 patients in ICU is rarely practiced) to 88.2%
for (It is important to have teamwork between healthcare
professionals in ICU to improve patient care).

Table 4 shows the participants’ responses to the practice
questions  regarding  physiotherapy = management
of COVID-19 Patients in the ICUs. The appropriate
responses came from the majority of participants. The
correct practices towards the questions ranged between
44.1% for (Positive Expiratory Pressure (PEP) Bottle) to
85.3% for (Positioning - Supine, side-lying, prone, sitting,
etc.).

Table 5 indicates the relationships between demographic
variables of healthcare providers working at ICUs and
their knowledge, attitude, and practices towards COVID-
19 physiotherapy management. It was reported that the
signiycant relationship was reported between marital
status of healthcare providers and adequate knowledge
(p=0.39), where singles and divorced participants have 100
% adequate knowledge compared to married workers.

In Table 6, it was reported that the correlation between
knowledge and attitude and practice of healthcare
providers is fair and positive since increase in knowledge
level increases attitude by 0.609 and increases practice
by 0.61, signiycantly. Furthermore, the attitude of
healthcare providers affects positively their practice by
0.572 signiycantly. Further information about the data and
conditions for access are available from the corresponding
author.
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Table 1: Demographic characteristics of participants (n=34)

Variahles | Frequency | Percentage | Mean | 5D
Gender
Male 14 41.1%
Female 20 58.9%
Age
20-<30 years 16 47 1%
30-<40 years 18 52.5%
Marital Status
single 13 38.5%
Married 18 52.9%
Divorced 3 E.E%
Profession
Mursing 22 4.8
Medicine E 17.6%
Physictherapy E 17.6%
Years of experience
1- < 5 years 15 55.9%
5- < 10 years 7 20.6%
10- < 15 years E 17.6%
15- < 20 years 2 5.5%
Hospital
King Fahad Hospital 15 44 1%
Prince Mashari Hospital 15 55.9%
Knowledge, attitude, and practice scores
Knowledge = S T2.7T% 24.5
Attitude - - B7 5% 169
Practice - - 73.5% 225
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Table 2: The participants’ responses to the knowledge questions regarding physiotherapy

Cuestions True False | don't
know

1. Ph\rmmheramrl I5 anllntegral part of the management o_— . iy

of COVID-19 patients in ICUs.

2. Physiotherapy service is provided to COVID-19 912 29 5.9

patients in ICU during the recovery from critical illness. ;

3. Physiotherapy services can be provided to COVID-19 5.9 118

patients in different settings such as CCU, ward and B24

HDL.

4, The lack of early physiotherapy care involvement in 147 118

COVID-19 patients admitted to ICU is associated with 735

increased pulmonary and functional complications.

5. The most common physiotherapy technigues used 5.9 5.9

among COVID-19 patients in the ICU are limb exercises EB.2
and breathing exercises.

6. Incontinence care such as Catheter, is part of 38.2
physiotherapy care for COVID-19 patients o o
7. Early Physiotherapy management prevents delay in BB

weaning from mechanical ventilation for COVID-19 61.8 294
patients.

8. Manual hyperinflation (MH) is one of the cc g 206 23.5
physiotherapy interventions for COVID-19 patients :

9, Chest physiotherapy can improve the respiratory s 118 1]
function of COVID-19 patients admitted to ICU. '

10. Molbilization techmlque clan improve functional 313 23 ca
status of COVID-19 patients in ICU

11. It is important to provide diet therapy services for 5.9

COVID-19 patients. e ol
12. Percussion, vibrations and suction are

physiotherapy technigues for COVID-19 patients in ICU. Lo 33 =
13. Physiotherapy management reduces the length of 676 a3c 58
stay (LOS) of COVID-19 patients in the ICU. ' ' '
14. Physiotherapy interventions have a negative impact

on the quality of life of COVID-19 patients managed in 441 50.0 5.0

the ICU.
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Table 3: The participantst responses to the attitude questions regarding physiotherapy management of COVID-
19 Patients in the ICU (n=34)

Question Agree | Meutral | Disagree
1 Itis ﬂEEESE?W tnlhave physiotherapy care senvices for g5 3 118 23
COVID-19 patients in the ICL.

2. Your participation in management of COVID-19 patients gt 3 58 c g
in ICU is essential and must be considered. ' ' '
3. In any hospital there is urgent need to apply

physictherapy that deals with pulmonary complications of 7B8.5 206 29
COVID-19 patients in the ICU.

4, Fr!:rrl your experience in ICU, wnrklers have an important 704 176 29
role in management of COVID-19 patients.

5. It is impaortant to have teamwaork between all Healthcare 852 118
Professionals in ICU to improve patient care. ' ' 0
6. Healthcare Professionals must be a part of routine

medical staff rounds in ICU providing care to COVID-19 85.3 14.7 0
patients.

7. The ph\rsmtheraplstlshuulll:l attend the physiotherapy 79,4 176 g
care for COVID-19 patients in ICU.

8. Healthcare Professionals should always participate in 887 118

case discussion regarding COVID-19 patient progress in ICU. ' ' 0
9, Healthcare Professionals should be involved in decisions

regarding patient weaning from mechanical ventilation for 85.3 14.7 0
COVID-19 patients in ICU.

10. F"h\rsllnthera;lw care for COVID-19 patients managed in 574 118 5 g
the ICU i1s effective.

11. Th|:= referral hetweeln meclln:al stlaﬂ‘ and phvsn:lntheraplst cc g 204 147
regarding COVID-19 patients i ICU 15 rarely practiced.

12. Healthcare Professionals should be involved with other

medical staff in discharge decisions regarding COVID-19 88.2 59 59
patients.
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Table 3: Factors associated with the risk of eating disorders among adolescents.

Question Agree | Meutral | Disagree
LItis rrecess?ri.r tnlhave physiotherapy care services for g5 3 118 23
COVID-19 patients in the ICL.

2. Your participation in management of COVID-19 patients gt 3 88 ca
in ICU is essential and must be considered. ' ' '
3. In any hospital there is urgent need to apply

physictherapy that deals with pulmonary complications of /6.5 206 25
COVID-19 patients in the ICU.

4, Fr!:rrl your experience in ICU, wnrh:lers have an important 704 176 2 g
rale in management of COVID-19 patients.

5. It is important to have teamwaork between all Healthcare 857 118
Professionals in ICU to improve patient care. ' ' 0
6. Healthcare Professionals must be a part of routine

medical staff rounds in ICU providing care to COVID-19 85.3 147 0
patients.

7. The ph\rsmtheraplstl shnulll:l attend the physiotherapy 79,4 176 g
care for COVID-19 patients in ICU.

8. Healthcare Professionals should always participate in 857 118

case discussion regarding COVID-19 patient progress in ICU. ' ' 0
9. Healthcare Professionals should be involved in decisions

regarding patient weaning from mechanical ventilation for 85.3 14.7 0
COVID-19 patients in ICU.

10. F"h\rsllnthe ra;lr.r care for COVID-19 patients managed in 57 4 118 5g
the ICU i1s effective.

11. Th|:= referral hetweeln mec,u:al stlaﬂ‘ and phvsn:lntheraplst 55 g 294 147
regarding COVID-19 patients in ICU 15 rarely practiced.

12. Healthcare Professionals should be involved with other

medical staff in discharge decisions regarding COVID-19 88.2 59 59
patients.
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Table 4: The participants’ responses to the practice questions regarding physiotherapy management of
COVID-19 Patients in the ICU (n=34)

Questions Always | Sometimes | Rarely Mever
1. Manual airway clearance technigues 735 BB 118 59
2. Positioning (Supine, side-lying, prone, g5 3 118 iy a9ty
sitting, etc.)
3. Chest manipulation and suctioning 765 BB 29 118
4, Chest percussion 70.6 23.5 2.9 2.9
5. Vibration 64.7 17.6 118 59
6. Postural drainage 52.9 147 206 11.8
7. Limbs exercises 73.5 17.6 5.9 259
B. Manual hyperinflation 471 254 5.3 17.6
9. Breathing exercises 70.6 26.5 0 29
10. :ruzr:si::r:iz.rpin;c;minunus positive ainvay 471 374 79 176
11. Assisted coughing 61.8 23.5 118 29
12. Mebulization 61.8 20.6 29 14.7
13. Spirometer exercises 50.0 38.2 EB 2.9
14. Positive Expiratory Pressure (PEP) Bottle 441 294 118 147
15. Chest support 55.9 23.5 5.9 147
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Table 5: Relationships between the demographics and characteristics of the participants and adequate
knowledge, positive attitude, and appropriate practices (n=34)

Variahles Adequate knowledge | Positive attitude Appropriate practices
M (%) p-value | M (%) p-value | M (%) p-value

Gender

Male 11786%) | o, | 12(857%) | 0555 | 9(64.3%) 0.7

Female 17 [E5.0%) 19 [95.0%) 15 [75.0%)

Marital Status

Single 13{100.0%) 13 {100.0%) | 0.232 | 11(84.6%) | 0.109

Married 12{66.7%) | 0.039* | 15 (E3.3%) 10(55.6%)

Divorced 3(100.0%) 3(100.0%) 3(100.0%)

Profession

Mursing 20(90.9%) 21(85.5%) 0.062 17(77.3%) 0.084

Medicine 5(83.3%) 0.066 &(100.0%) 5(83.3%)

Physictherapy 3(50.0%) 4{6E6.7T%) 2(33.3%)

Age

20-<30 years 14{87.5%) o 15{93.8%) 061 | 10(62.5%) 0.33

30-<40 years 14{77.8%) 16(E8.5%) 14 977 8%)

Years of experience

1- < 5 years 16(84.2%) 17(E9.5%) 077 | 12(63.2%) 0.54

5- < 10 years B(E5.7%) - 5(E5.7%) 5(85.7%)

10- < 15 years 5(23.3%) 6(100.0%) 4{66.7%)

15- < 20 years 1(50.0%) 2(100.0%) 2(100.0%)

(*): signiycant

Table 6: The Pearson correlations between overall knowledge, positive attitude, and appropriate practices of
the participants

Knowledge | Attitude Practice
Knowledge r =0.609 r=0.610
p =0.000* p =0.000*
Attitude r=.572
p =0.000*
Practice

(*): signiycant
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Discussion

This descriptive study was conducted among 34
healthcare providers, who were working at King Fahad
Hospital (44.1%) and Prince Meshari Hospital (55.9%).
They are working in nursing (64.8%), medicine (17.6%) or
physiotherapy (17.6%).

The following are reported as the average level of
participants’ knowledge (72.7% £24.5), attitude (87.5%
N16.9), and practice (73.5% N22.5). The yndings of this
study showed that 82.4% of healthcare providers have
adequate knowledge, 91.2% have positive attitude
and 70.6% have appropriate practice towards COVID-
19 physiotherapy in ICUs. These yndings showed that
most healthcare providers at Al-Baha hospitals (72.7%)
are knowledgeable about physiotherapy for (COVID-19)
patients, which is in line with previous reports from different
countries such as a study by Ali AA, et al. [13], about
awareness of COVID-19 among the physiotherapists in
Pakistan where the majority (96.3%) of them were aware
of Covid-19, and other reports by Pedersini et al and [14]
Salman et al [15] which showed that the physiotherapists
were aware of preventive strategies [14, 15]. On the other
hand, a study conducted by Guan et al and Pegado et
al indicated that physiotherapists need more knowledge
regarding infectious diseases prevention [16, 17].

It was reported that singles and divorced participants
have signiycantly more knowledge compared to married
workers. These study yndings were found in agreement
to the study yndings of research conducted in KSA
by Omar A. AL Mohammed, et al 2020, where they
reported that single HCWs were more likely than married
to have adequate knowledge, positive attitude, and follow
appropriate practices most of the time [18]. On the other
hand, the majority (88.6%) of Physiotherapists of Sindh,
Pakistan found married participants showed sound
knowledge (93.6%) of COVID-19 [13].

It was also reported that knowledge of participants
signiycantly enhances the level of attitude and practice of
healthcare providers by 0.609 and 0.61 respectively. These
relationships are similar to the study conducted by Charles
Ezema, 2021, across 53 countries to assess participants
physiotherapists’ demographics, knowledge of COVID-19,
attitude, practices, and standard precaution adherence
during the pandemic. They reported that all participants
had good knowledge of COVID-19 pathology and a positive
attitude towards safe clinical practices. They also reported
that the percentage score of participants’ knowledge
regarding COVID-19 pathology, and prevention, their
attitude, and adherence to standard precautions averaged
77.73+10.11, 89.70+9.26, 77.44+7.04, and 61.59+16.63,
respectively and this level of Knowledge about COVID-19
pathology was found to be statistically signiycant across
all studied demographic variables (p<0.001 ) [19].

Furthermore, their attitude affects positively the level of
practice by 0.572. these yndings are in the same line
with the study yndings that conducted in Ethiopia by

Gedamnesh Bitew,et al, 2021, where they reported that
the mean attitude score for the participants was (19.9 £
5.9.) and (64% ) of the participants had a good/favorable
attitude toward COVID-19 prevention and control and the
mean score of practice for the HCP was 3.5 with (SD =
1.5). The study also showed that 55% of participants had
good practice toward COVID-19 prevention and prevention
mechanisms [20].

There are several limitations associated with our study;
the approach for data gathering, was conducted while
the incidence rate of the pandemic had dropped which
makes it difycult to assess healthcare providers practice
of a larger sample size. The method utilized for another
limitation is the lack of generalizability of study yndings
since it was conducted at Al-Baha region solely. Another
limitation was the limited number of physiotherapists at
the ICU in Al-Baha hospitals; however, nurses could help
to overcome this shortage. Nonetheless, this study has
several strengths; this study is the yrst descriptive study
for physiotherapy management in Al-Baha region, Saudi
Arabia, and it was conducted in the two main hospitals in
Al-Baha region (King Fahad Hospital and Prince Meshari
Hospital).

Conclusion

This study highlighted that the majority of healthcare
providers  (physiotherapists, nurses, or medical)
are knowledgeable about Covid-19 physiotherapy
management. They also have a positive attitude and
appropriate practices towards physiotherapy management
for COVID-19 cases at Al-Baha governmental hospitals.
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