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ABSTRACT

Background: Fibromyalgia (FM) patients experience depression at a higher rate than healthy subjects. FM patients with
comorbid depression tend to have worse functional status.

Aim of the work: To determine the impact of FM, depression and their comorbidity on the physical functional status.
Patients Methods: Egyptian medical students (undergraduates and interns) were screened for FM using FM Rapid Screening
Tool (FiRST), and for depression with the Beck Depression Inventory II (BDI-II). Physical functional status was assessed
using Health Assessment Questionnaire 11 (HAQ-II).

Results: Among 430 medical students, the frequency of FM was 13.3% (12.3% in undergraduates, 16.2% in interns) and of
depression was 38.4% (37.8% in undergraduates, 40.0% in interns). Female sex, the presence of any psychiatric comorbidity
and the presence of depression were predictors of FM. Depressed medical students had higher frequency of FM compared to
the non-depressed (24.2 vs. 6.4%, p<0.001). Medical students with FM had higher frequency of depression than those without
(70.2% vs. 33.5%, p<0.001). Median (interquartile range) HAQ-II scores were higher in medical students with FM compared
to those without (0.4(0.6) vs. 0.1(0.3), p<0.001) and in depressed medical students compared the non-depressed (0.3(0.5)
vs. 0.1(0.3), p<0.001). HAQ-II scores were higher in medical students with comorbid FM and depression than in those free
from both (0.4(0.54) vs 0.09(0.3), p<0.001), those with isolated depression (0.2(0.5), p<0.001) and those with isolated FM
(0.18(0.43), p=0.049).

Conclusions: FM and depression negatively impact physical function in medical students. The comorbidity of both results in
greater functional impairment than either condition in isolation.
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INTRODUCTION

Fibromyalgia (FM) is a chronic pain syndrome,
predominantly affecting females, characterized by
central and peripheral sensitization and nociceptive
abnormalities!). Depressive disorders are the most
common psychiatric comorbidity with FM, observed in
20-80% of FM patients, depending on their psychosocial
characteristics® 3. The relationship between FM and
depression is complex and bidirectional; each condition
can increase the risk and/or worsen the outcome of the
other™™. Studies have demonstrated that functional status
and quality of life are worse in FM patients with coexisting
depressive symptoms? , which FM patients experience
three times the rate of individuals without FMPL.
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Medical education in Egypt consists of 6 academic
years covering a discipline-based curriculum with years
1-3 covering basic sciences and years 4-6 involving
clinical training. Following a 1-year internship, a medical
student is licensed to practice medicine!”’. In addition to
the background stresses of everyday life, undergraduate
medical students experience additional stress from the
academic demands!® and competitive nature of medical
education, as well as the struggles relating to social
independence and financial support® %l Specific stressors
related to the internship period include uncertainty about
one’s competence as a young physician, interacting with
dying patients, uncertainty about one’s future career choices,
and lifestyle changes such as nights on call and less time
available for leisure activities!"'!. Thus, medical students
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become vulnerable to developing depression!'* ">l and FM!'®
') at higher rates compared to the general population.

A recent study has documented the prevalence of FM
in Egyptian undergraduate medical students to be 12.5%["°.
On the other hand, the prevalence of depression among
undergraduate Egyptian medical students ranges between 25.2
and 75.2%!"* "], Data on the prevalence of either condition
in Egyptian medical interns are scarce. Internationally, FM
was reported in 15.7 to 26.3%P” and depression in 35 to
57% of medical interns!'>2". This contrasts with the 4.43%
pooled prevalence of FM in the Eastern Mediterranean
adult population and the 3.5% estimated prevalence of
depression in the Egyptian general population™.

Data on the effect of the comorbidity of FM and
depression on the physical function status in medical
students are scarce. Our study aimed to assess the
frequency of FM, depression, and their comorbidity among
Egyptian medical students. Additionally, and their effect
on the physical functional status in this population during
their undergraduate medical education and training phases
was explored.

MATERIALS AND METHODS

Study design and recruitment

In this cross-sectional study, medical students were
recruited through social media platforms to fill out an
anonymous web-based survey. A participant eligible for
inclusion in the final data analysis had to be an Egyptian
medical student i.e., either an undergraduate student
currently enrolled in an Egyptian medical school (academic
years 1 to 6), or an intern affiliated with an Egyptian medical
school. Using screening questions, participants receiving
their medical education outside Egypt, non-Egyptian
medical students enrolled in Egyptian schools, and those
who have completed their internship and/or licensing process
were excluded. This study was performed in line with the
principles of the Declaration of Helsinki. All participants
gave their informed consent prior to their inclusion.

Data Collection

To minimize missing data, all survey questions were
marked asrequired. Through the online survey, the following
data was collected: age, sex, and medical education stage
(early academic stage (years 1-3), advanced academic
stage (years 4-6), or internship stage). Participants were
questioned about whether they had ever been diagnosed by

a physician with any psychiatric disorder for which they
required pharmacologic or non-pharmacologic therapy for
at least 3 months (psychiatric comorbidity).

Instruments

Fibromyalgia Rapid Screening Tool (FiRST) was
employed to screen participants for the presence of FM.
It is a self-report questionnaire of six items, each assigned
one point, to assess the characteristics of pain experienced,
its location, character, associated symptoms, and the effect
on the quality of life if any. A cutoff score of > 5/6 points
was used to define a possible case of FM. FiRST is an
optimal screening instrument for this condition because
it is simple, quick to administer, sensitive (90.5%) and
specific (85.7%), thus enabling evaluation for possible FM
without the need for a specialist referral®. All participants
were questioned about the presence of any chronic medical
illnesses (regardless of treatment), and those with >1
chronic illness(es) were excluded from the study.

The frequency of depression was assessed using the
Beck Depression Inventory I (BDI-II)P. It is a 21-item
self-report instrument which assesses depressive symptoms
in the past 2 weeks on a 4-point Likert scale (0-3), adding
up to a total score of 0-63 points. A cut-off of > 19 points
was used to define a case of depression®,

Respondents were classified into 4 groups according
to the possible presence of FM and depression: isolated
depression without FM (ID), FM comorbid with depression
(FM+D), isolated FM without depression (I-FM) and
“healthy” participants free from both conditions. The
FM+D group was compared against each of the three other
groups (acting as controls) regarding functional status
assessment.

Physical functional status was assessed through the
Health Assessment Questionnaire II (HAQ-II). It is a 10-
item instrument designed to assess daily activity over the
past week; toileting, opening doors, standing from a chair,
walking on flat ground, waiting in line, reaching for an
object, ambulating up steps, performing outdoor work,
lifting and moving heavy objects. Each item is rated on
a 4-point Likert scale and the total score is calculated by
obtaining the mean of the scores for all the items (provided
at least 8/10 are answered). A total score can range from
0-3, with higher scores signifying worse functional status
and greater disability?”!.

Statistical Analysis

Assuming a 95% confidence interval, a 5% margin
of error and a population proportion of FM of 12.5%!['¢
at least 169 survey responses had to be collected. With a
drop-out rate of 20%, the final sample size had to be at
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least 203 survey responses. A total of 447 survey responses
were collected, and after considering exclusion criteria,
430 responses remained eligible for inclusion. Statistical
analyses were performed using SPSS version 21 (IBM
Corp, Armonk, NY). Data were presented as frequencies
(numbers and percentages) or as median and interquartile
range (IQR). On contingency tables, comparisons were
performed using Chi-square or Fisher exact tests, and on
continuous variables using Mann-Whitney U and Kruskall-
Wallis tests (with post hoc Dwass-Steel-Critchlow-Fligner
pairwise comparisons). Univariate logistic regression
analysis was conducted to explore predictors of FM among
medical students. Significance was set at p value <0.05.

RESULTS

FM and its predictors

A total of 430 participants were included in the final
data analysis and their median age was 22 years (IQR 4
years). FM was observed in 57(13.3%) participants and was
significantly higher in females (female to male ratio 4.7:1).
FM was observed in 40(12.3%) undergraduate students;
among those in the early academic stage 14(11.2%) had FM,
while in the advanced stage 26(13.0%) did. As for Interns,
FM was observed in 17(16.2%). The proportions of medical
students in different academic years and a comparison of the
frequencies of FM in each are outlined in (Table 1).

Table 1: Sex and academic year distribution of medical students with comparison of fibromyalgia and depression frequencies.

Parameter n (%) Medical Students (n=430) With FM p value Depressed p value
Male 137(31.9 10(7.3 44(33.1
Sex @19) (7.3) 0.013 (33.1) 0.068
Female 293(68.1) 47(16.0) 121(41.3)
First 18(4.2) 2(11.1) 6(33.3)
Second 57(13.3) 7(12.3) 22(38.6)
Third 50(11.6) 5(10.0) 0362" 27(54.0) 0.115"
Academic Conn? T oAb
Fourth 84(19.5) 11(13.1) 0.533 26(31.0) 0.182
vears 0.308° 0.693°
Fifth 53(12.3) 11(20.8) : 15(28.3) :
Sixth 63(14.7) 4(6.3) 27(42.9)
Internship 105(24.4) 17(16.2) 42(40.0)

Bold values are statistically significant; a: comparing individual academic years; b: comparing early academic stage (years 1-3) vs; advanced academic

stage (years 4-6) vs; interns; ¢: comparing undergraduates (years 1-6) vs; interns; FM: fibromyalgia; HAQ-1I: Health Assessment Questionnaire-1I; /QR:

interquartile range.

Thirty-six (8.4%) participants stated that they had
been previously diagnosed with a psychiatric disorder.
Among those, 25(69.4%) had depression (BDI-II scores
>19), while 11(30.6%) did not. The frequency of FM
among participants with a psychiatric comorbidity was
significantly higher than that among those without (27.8%
vs 11.9%, p=0.007). Univariate logistic regression analysis
to examine possible predictors of the presence of FM
among participants is displayed in (Table 2).

Table 2: Univariate logistic regression analysis for predictors of
fibromyalgia among medical students.

odd 95% CI
Predictor B p value s

Ratio Lower  Upper
Female Sex 0.88 0.015 2.4 1.2 4.9
Psychiatric 1.04 0.010 2.8 1.3 6.3
Comorbidity
Depression 1.54 <0.001 4.7 2.5 8.6
BDI-II Score 0.06 <0.001 1.1 1.0 1.1
HAQ-II Score 1.90 <0.001 6.7 3.2 14.2

Bold values are statistically significant; BDI-II: Beck Depression
Inventory-1I; CI: confidence interval; HAQ-II: Health Assessment
Questionnaire-I1.

Depression and its comorbidity with FM

Regarding depressive symptoms, examining the entire
cohort of participants, there were 165(38.4%) depressed
medical students and the frequency of depression did not
differ between the sexes (Table 1). Depression was observed
in 123(37.8%) undergraduate students; specifically,
among 55(44.0%) students in the early academic stage,
and 68(34.0%) in the advanced stage. As for interns,
depression was observed in 42(40.0%). The frequency of
FM was significantly higher among depressed medical
students compared to those without depression (24.2% vs.
6.4%, p<0.001). The frequency of depression in medical
students with FM was significantly higher than that in
medical students without (70.2% vs. 33.5%, p<0.001).

ID was recorded in 125(29.1%) medical students.
FM+D was recorded in 40(9.3%), while 17(3.9%) had
I-FM. The remaining 248(57.7%) medical students were
“healthy”. While median (IQR) BDI-II scores were higher
in medical students with FM compared to those without
(24(16) vs. 14(13), p<0.001), they were not significantly
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different between medical students with ID compared to
those with FM+D (25(11) vs. 28(14.3), p=0.098).

Impact on Physical Functional Status

Regarding functional status assessment, median
(IQR) HAQ-II scores were significantly higher in interns
compared to undergraduate students (0.3(0.5) vs 0.1(0.4),
p=0.022). Examining the entire cohort, HAQ-II scores
were higher in medical students with FM compared to
those without (0.4(0.6) vs. 0.1(0.3), p<0.001) and in
depressed medical students compared to the non-depressed
(0.3(0.5) vs. 0.1(0.3), p<0.001). A comparison of HAQ-II
scores between the 4 groups of medical students according
to their FM and depression status is outlined in (Table 3).

Table 3: Comparison between different groups of medical students
according to presence of fibromyalgia and depression regarding physical
functional status.

HAQ-II Score No FM FM value
median (IQR) (n=373) (n=57) P
Total (n=430) 0.1(0.3) 0.4(0.6) <0.001
Depressed (n=165) 0.2(0.5) 0.4(0.5)
<0.001
Not Depressed (n=265) 0.088(0.3) 0.18(0.4)
HAQ-II Score Pairwise Comparisons
Healthy vs. ID <0.001
Heathy vs. [-FM 0.270
Healthy vs. FM+D <0.001
ID vs I-FM 0.999
ID vs. FM+D 0.001
I-FM vs. FM+D 0.049

Bold values are statistically significant; BDI-II: Beck Depression
Inventory-1I; FM: fibromyalgia; FM+D: comorbid FM and depression;
HAQ-II: Health Assessment Questionnaire-1I; /D: isolated depression,
I-FM: isolated FM; IQR: interquartile range.

DISCUSSION

FM is a disabling condition with negative effects on
functional status and quality of life, both of which are
made worse by the presence of concomitant depression ©.
Medical students can be considered a “high risk group for
FM”, in whom it interferes with social life and reduces the
ability to work!'®!, Detection and management of depression
as a part of a multidisciplinary management strategy is
crucial in FM, because depression is a “modifiable factor”
for which effective treatment is readily available, with
resultant improvement in outcomesPl. This is especially
relevant in the valued yet vulnerable population of medical
students, as those with FM and/or depression, limited by
physical functional impairment, reduced productivity and
performance, and compromised development of academic
and professional skills!" ' would likely become future
physicians who fall short of expectations.

To answer our research question, as expected, medical
students in this study had a higher frequency of FM and
depression than the general population. The comorbidity of
FM and depression, which occurred in 9.3% of participants,
had a negative impact on the physical functional status, and
our findings suggest that that impact is greater than that of
either condition in isolation. In this study, the frequency of
FM was 13.3%, which is higher than the pooled prevalence
0f4.43% documented in the regional general population!*?!,
This may be explained by reflecting on the undue stress
medical students experience!'”). The frequency of FM in
undergraduate medical students in this study was 12.3%,
which is comparable to the findings of Moghazy et al., who
documented FM in 12.5% of another cohort of Egyptian
undergraduate medical students using the 2010 American
College of Rheumatology (ACR) criterial'® Since FiRST
is a sensitive and specific tool that takes under 3 minutes
to complete®, these comparable results make FiRST an
interesting choice for screenin Egyptian adults for possible
FM by the primary care physician.

Owing to the greater effect of academic stress on
younger medical students compared to their older peers
who tend to have better coping skills, previous studies on
medical students in the Arab world have demonstrated a
higher prevalence of FM among medical students in the
basic science academic stage (years 1-3), compared to
the advanced clinical training stage (years 4-6)!'% 7, This
observation was not duplicated in this study. A similar lack
of difference in the frequency of FM between pre-clinical
and clinical academic years has recently been documented
in a cohort of Polish medical students as well?!]. Further
studies are needed to explore whether institution-specific
factors relating to the learning environment could influence
the extent of stress experienced by medical students,
affecting the uniformity of the risk for FM across academic
stages.

Female sex and travelling long distances from home
were documented as specific risk factors for FM in
Egyptian medical students!'®. This study adds diagnosed
psychiatric comorbidity in general and depression to the
potential risk factors. In line, depression and psychiatric
disorders have been observed to occur at higher rates in
individuals with FM than in healthy subjects in the general
population? %39,

In the current work, FM was more frequent in depressed
medical students than in their non-depressed peers, which
is consistent with previous reports from the general
population comparing subjects with major depressive
disorder with healthy controls®"), The prevalence of FM
among a cohort of Egyptian adults diagnosed with chronic
depression was 42.6% using the 1990 ACR criteria®”
which is much higher than the observed frequency of
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24.2% among depressed medical students in this study.
This discrepancy may be explained by the fact that the
chronic depression patients belonged to an older age group
(mid-thirties), with a more severe profile of professional
and domestic stressors than medical students in their early
twenties.

Among medical students in this study, subjects with FM
had a greater frequency of depression, as well as higher
BDI-II scores than those without, which is consistent with
the literature on FM patients in general® *}l. Despite a lack
of a significantly higher frequency of FM or depression
among interns recruited in this study, they had worse
physical functional status than undergraduates. The
internship period is characterized by significant stress
related to lifestyle changes and the upcoming challenges of
medical specialty choice and competing for employment
at prestigious institutions. These factors can lead to
anxiety, sleep disturbances, fatigue, and eating habit
problems?*. Further research is needed to explore whether
the aforementioned factors contribute to the observed
functional impairment in Egyptian interns.

Not surprisingly, medical students with FM had
worse functional status than those without, which is
consistent with previous studies on FM patients vs. healthy
controls®™. Recruited medical students with FM+D also
had worse physical functional status than those with ID,
despite comparable BDI-II scores, which concurs with
previous observations?®l. By impairing physical function
in depressed patients, FM may contribute to much of their
physical symptoms and disability?®*. Finally, medical
students with FM+D had worse functional status than those
with I-FM. In a recent study on FM patients, Munipalli
et al., documented a similar finding®. To the best of our
knowledge, this is the first study to assess the effect of the
comorbidity of FM and depression on physical function
status in Egyptian medical students.

This work is not without limitations, among which
is the cross-sectional design. Reporting bias may have
resulted from relying on self-report measures instead
of a physician’s evaluationto screen for possible FM,
depression, and physical functional impairment. The
numbers of recruited medical students with I-FM and
FM+D were relatively small. Finally, specific details on
the psychiatric comorbidities among participants were not
collected.

In conclusion, medical students in this study had a
higher frequency of FM and depression than the general
population. Subjects with FM had a higher frequency of
depression and worse physical function compared to those
without. Depressed medical students had higher frequency

of FM and worse physical function than their non-depressed
peers. Medical students with FM+D had greater physical
functional impairment than healthy medical students and
those with either condition in isolation. Further large-scale
studies are needed to validate if the comorbidity of FM and
depression impacts the functional status more than either
condition alone.

Given the bidirectional relationship and increased
prevalence of both FM and depression in medical students,
whether institutional multidisciplinary screening and
management programs for both conditions would be a
cost-effective intervention to improve the functional status
and quality of life in medical students, and by extension,
future physicians, remains a question on the public health
research agenda.
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