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Abstract

Background Musculoskeletal disorders is an inflammatory, degenerative diseases and disorders that cause pain and
functional impairments. Musculoskeletal disorders are common and the major global health concern among people
with human immunodeficiency virus/acquired immunodeficiency syndrome which causes physical disability. Despite,
it is a recognized health problem among human immunodeficiency virus-positive patients, there is a lack of data on
musculoskeletal disorders among patients following anti-retroviral therapy in sub-Saharan Africa, particularly Ethiopia.
Therefore, the main aim of the study was to assess the prevalence and associated factors of musculoskeletal disorders
among adult human immunodeficiency virus-positive patients following anti-retroviral therapy.

Method An institutional-based cross-sectional study was conducted from September 1st to October 1st, 2021

at University of Gondar Comprehensive Specialized Hospital, Gondar, Ethiopia. The data was collected through an
interview-administered questionnaire and patient medical record review of 324 participants. Binary logistic regression
was used to identify associated risk factors of musculoskeletal disorders. The strength of the association was detected
by the adjusted odds ratio and P-value.

Result The annual prevalence of musculoskeletal disorders among participants was 158 (48.5%) with [95% Cl: 43%,
54%)], opportunistic infection [AOR, 10.43; 95% Cl=2.76-42.25], type of ART medication used, CD4-count [AOR,
0.13;95% Cl 0.03-0.85], and change in anti-retroviral therapy regimen change [AOR, 8.14; 95%Cl 2.06-32.09] were
significantly associated with musculoskeletal disorders.
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Conclusion The prevalence of musculoskeletal disorders was moderate. Recent CD4 count, opportunistic infection,
antiretroviral therapy regime at initiation, and anti-retroviral therapy regime change were significantly associated
with musculoskeletal disorder. A multidisciplinary approach is required for preventing and treating musculoskeletal
disorders among human immunodeficiency virus-positive patients following anti-retroviral therapy.
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Background

Musculoskeletal disorders (MSDs) encompass a vari-
ety of conditions caused by inflammatory, degenerative,
genetic and autoimmune diseases that affect the muscles,
tendons, ligaments, joints, peripheral nerves and sup-
porting blood vessels in the body [1, 2]. Musculoskel-
etal disorders are the most prevalent and major global
health concern, causing physical impairment [3], as well
as human misery that impacts the physical quality of
life, social engagement, psychological well-being, and
financial consequences [4, 5]. Furthermore, MSDs are
the major cause of work impairment, absenteeism from
work, and loss of performance in many jobs [6], resulting
in significant economic consequences for the working-
age population [7].

The introduction of ART (Anti-retroviral therapy) in
the late 1990s substantially increased the average lifes-
pan of persons living with HIV/AIDS (human immuno-
deficiency virus/acquired immunodeficiency syndrome).
The majority of people who follow the recommended
ART protocol achieve immunological improvement and
have a normal life expectancy [8—11]. With this improved
life expectancy has accompanied an increase in symp-
tom load among persons living with HIV infection, such
as musculoskeletal pain/disorder [12-15]. HIV/AIDS
immunosuppressive properties and direct viral activities
on specific body systems, combined with complicated
environmental and genetic interactions, increase the
vulnerability of HIV/AIDS patients to musculoskeletal
disorders [16]. People living with HIV/AIDS may also
experience pain as a result of the virus’s direct effects
on the peripheral or central nerve systems, opportunis-
tic infections, and ART adverse effects. The discomfort
could also be idiopathic, with no evident cause, or caused
by other disorders unrelated to HIV/AIDS [17, 18]. Many
studies have found that musculoskeletal issues affect
72% of HIV/AIDS patients [19]. The prevalence of pain
in AIDS patients in various hospital settings or in home
care settings has been found to range from 54 to 83%
[20].

The experience of living with HIV/AIDS also brings
serious consequences to the patient’s quality of life and
permeates all areas of life through anxiety, depression,
stress, changes in sleep patterns, the breakdown of social
and emotional relationships, and difficulties regarding
sexuality. Because the environment can influence this
dynamic, the experience of living with HIV/AIDS in

places with different social, political, and economic con-
ditions may also be factors that define the quality of life
of these patients [21-23]. Different epidemiology stud-
ies revealed that, socio-demographic factor, (being older
age, body mass index), CD4 count, having co-morbidity,
opportunistic infection, duration of ART treatment,
change ART regime had significant associated with mus-
culoskeletal disorder among people living with HIV/
AIDS [24-27].

Despite the high incidence of MSDs among HIV/AIDS
patients following ART, there is paucity of data on the
prevalence and associated factors of musculoskeletal
disorder among HIV/AIDS following ART in sub-Saha-
ran Africa particularly in the study area, Ethiopia. Find-
ing from this study have a significant impact to design
an appropriate treatment and prevention strategies to
reduce the disabling effect of MSDs among people living
with HIV/AIDS. Therefore, the aim of this study was to
determine the prevalence and associated factors of MSDs
among adult HIV/AIDS patients following ART clinic at
University of Gondar comprehensive specialized hospi-
tal, Gondar, Ethiopia, 2021.

Methods

Study design and setting

An institutional-based cross-sectional study was con-
ducted from September 1st to October 1st 2021 at
University of Gondar comprehensive specialized hos-
pital, Gondar, Ethiopia. Gondar city is found in Amhara
regional state,727km away from Addis Ababa the capital
city of Ethiopia. According to the 2015 census conducted
by the central statistical agency of Ethiopia, Gondar had
a total population of 206,987(29). University of Gondar
comprehensive specialized hospital is the one and only
teaching referral hospital in Gondar city, which provides
service for more than 5 million people. The HIV care ser-
vices of the hospital were established in 2003 and have
three clinics that includes adult ART, pediatrics ART, and
Volunteer Counseling and Testing (VCT). A total of 1950
adult HIV-positive patients were following ART clinic at
University of Gondar Comprehensive Specialized Hospi-
tal per month.

Source population

All HIV- positive adult patients who were following ART
clinic at University of Gondar Comprehensive Special-
ized Hospital were study’s source population.
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Study population

The study population included all HIV- positive adult
patients who were following ART clinic at University of
Gondar Comprehensive Specialized Hospital during the
data collection period.

Inclusion criteria

This study included all selected HIV- positive adult
patients aged at least 18 years who attended adult ART
clinic and who were able to give informed consent.

Exclusion criteria

Adult HIV-positive patients who seriously ill and uncon-
scious, women patients who were pregnant, and those
who had trauma or surgery of the past 6 months prior to
data collection at any part of their body were excluded
from the study.

Sample size determination

The sample size was determined using single population
proportion formula with assumptions of 95% confidence
interval, 5% margin of error, and by taking anticipated
prevalence of MSDs 50% since there were no studies in
Ethiopia and sub-Saharan Africa. The Z-value of 1.96 was
used at 95% CI. (n: sample size, P: proportion, d: marginal
error).

(Za/2>2 * P<1 - P)
dQ

(1.96)* % 0.5 (0.5)
0.052

Nx = 384
Using correction formula for less than 10,000 population.

ne NENe o
Nz + (N —1)

Where N =source population, Nx=sample size for unlim-

ited population and n=corrected sample size. Adding

10% nonresponse rate the final sample size for the first

objective becomes 354-.

An odds ratio for the relationship between alcohol
intake, presence comorbidity condition, gender and pain
among HIV-positive patients were taken from previous
study [28] to determine sample size for the second objec-
tive which is determining the associated factors of MSDs
among HIV/AIDS patients taking ART. Power calcula-
tions for sample size using EPI Info version 7 with a 95%
level of significance and 80% power were used. The cal-
culations produced sample sizes ranging from 80 to 139
for testing associations between the presence of pain and
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the variables of presence comorbidity, condition alcohol
intake, and gender. By comparing sample size of the first
and second objectives, sample size of the first objective
were taken.

Therefore, the final sample size of the study was 354.

Sampling technique and procedure

Systematic random sampling was used to enumerate the
study subjects, “K” was calculated to be 5, (k-value was
determined by dividing the total number of adult HIV-
infected patients to the actual sample size). Allocating
randomly from 1 to 5 and by drawing with lottery method
to determine the starting unit (3) then after arranging the
patients based on the order of coming to the clinic, each
study participant was selected every 5 intervals.

Variables
Dependent variable Musculoskeletal disorder (yes/no).

Independent variables
Socio-demographic factors age, sex, religion, marital
status, educational level, salary and ethnicity.

Individual and lifestyle characteristics of partici-
pants BMI, Physical exercise, alcohol drinking and ciga-
rette smoking.

Clinical and treatment-related Total duration since
HIV/AIDS confirmed, baseline CD4 count, baseline
WHO clinical stage, WHO clinical stage at ART initiation,
recent WHO clinical stage, opportunistic infections, total
time of using ART drug, and ART regime at initiation.

Operational definition

Musculoskeletal disorder if the patient experiences a
complaint of unpleasant sensation(pain), ache, discomfort
interfering with their activity of daily life at any part of
their body region( neck, shoulder, elbow, wrist, back, hip,
knee, ankle and foot) at any time during the last twelve
months [29].

BMI weight in kilogram divided by the square of the
height in meters (kg/m2) underweight<18.50, normal
18.50-24.99, overweight>=25 [30].

Alcohol drinking Someone taking any kind of alcohol
more than about two bottles of beer at least twice per
week [31].

Physical exercise -Doing regular moderate to vigorous
physical activity of 30 to 45 min duration 3 to 5 days per
week[32].
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Cigarette smoking -Someone who smokes cigarettes in
the last time and currently smokes more than two days or
every day per week[33].

Data collection instrument

Face to face interview was deployed to assess the patient’s
background information, which consist socio-demo-
graphic and socioeconomic questions. Questionnaires
were developed from different literatures. Patient’s clini-
cal and laboratory information (which contains and of all
HIV patients under ART follow-up including a detailed
antiretroviral therapy history) was collected by reviewing
of patient charts.

The study participant’s musculoskeletal disorder was
assessed by using Nordic Musculoskeletal questioner to
evaluate musculoskeletal symptoms. The questionnaire
was designed to determine the prevalence of musculo-
skeletal issues in a certain population while also consid-
ering where they occur on the body. The questionnaire
had three sections: Section I: - socio-demographic, sec-
tion II: -personal and lifestyle characteristics, and section
III: - clinical and treatment characteristics [29].

Data processing and analysis

Descriptive statistics were obtained, and the results were
provided in the form of frequency, percentage, mean,
and table. The connection of independent variables with

Table 1 Socio-demographic characteristics of study participants

(n=324)

Variables Frequency(n) Percent (%)
Age

<25 27 83
25-44 157 485
>44 140 432
Sex

Male 116 358
Female 208 64.2
Religion

Orthodox 259 80.0
Muslim 50 154
Others 15 46
Marital status

Single 79 244
Married 190 58.6
Divorced 32 9.9
Widowed 23 7.1
Educational level

Unable to read and write 65 20.1
Primary school 90 27.8
Secondary school 96 29.6
Tertiary school and above 73 225
Monthly Income (Ethiopian Birr)

<1000 114 35.2
1000-2000 81 25.0
> 2000 129 39.8
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MSDs among adult HIV-positive patients was demon-
strated using bivariate and multivariable logistic regres-
sion analysis. To identify the variables attributed with
the outcome variable, associations among independent
variables and dependent variables were initially exam-
ined using bivariate logistic regression analysis. The pro-
spective candidate variables having a p-value of 0.2 in the
bivariate analysis were then incorporated into the mul-
tivariable analysis. Finally, variables with p<0.05 in the
final logistic model were considered statistically signifi-
cant and the strength and direction of association were
measured by adjusted odds ratio (AOR) with correspond-
ing 95% confidence interval. Model fitness was checked
through Hosmer—Lemeshow goodness of fit test and it
was fitted.

Data quality control

The questionnaire was first prepared in English and
translated into the local language Amharic and back
translation to English to ensure conceptual integrity.
Data were collected by four (BSc physiotherapists) and
one supervisor (MSc physiotherapist). Both the data col-
lectors and the supervisor were trained for one day on
the objective, methodology, the importance of privacy,
ensuring the confidentiality of the respondents and data
collection approach of the research prior to the actual
data collection. Before the data was officially collected,
the questionnaire was pre-tested out of the study area on
5% (18) of the total sample size among the ART users in
Bahir Dar city at Felege Hiwet referral hospital. Discus-
sion was held and changes made based on the findings of
the pre-test like making questions clear to the patients.
The supervisors made routine checkups for complete-
ness and consistency of the data. The questionnaire was
reviewed and checked for completeness, accuracy and
consistency by the supervisors and investigators to take
timely corrective measures.

Result

Socio-demographic characteristics of study participants
Three hundred fifty-four HIV/AIDS patients at the ART
clinic were selected for the study yielding a response
rate of 324 (91.5%). Among the participants, the major-
ity were female 208(64.2%), in the age range of 25-44
years (48.5%), and most were married 290 (58.6%)). The
income statuses of the participants were mean of 2623
birr (SD+0.87) and the majority had an income>2000
birr (39.8%), completed secondary school 96(29.6%)),
and regarding religion 259(79.9%)) were Orthodox. See
(Table 1).

Individual and lifestyle characteristics of participants
Among study respondents, the majority 320 (98.8%) were
nonsmokers and 311 (96%) were nonalcoholic. Regarding
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physical exercise, the majority 237(73.1%) were not doing
physical exercise and most of them had a normal BMI of
212(65.4%). See (Table 2).

Clinical and treatment-related characteristics of study
participants

About 65.1% of the participants had HIV/AIDS for about
greater than 9 years. The majority of the participant had
baseline CD4 cell count 200-350(47.2%), CD4 count at
ART initiation 200-350(47.5) and the recent CD4 count
was 611 cell/mm3. About 43(13.3%) and 25(7.7%) %
had chronic comorbidities and opportunistic infection
respectively. The majority of the participants were less
than 10 years (53.1%) since using ART drugs. AZT-3TC-
NVP (1c) is the most commonly used ART regimen at
initiation (113(34.9%)), and the majority of the partici-
pants had regime change 305(94.2%) and (315(97.2%) use
first-line regimen currently. Most participants 218(67.3%)
use prophylaxis and within these prophylaxis users, INH
is commonly used (134(41.4%)). (See Table 3)

Prevalence of MSD among HIV/AIDS patients following
ART

Overall, the annual prevalence rate of musculoskeletal
disorder among HIV/AIDS patients following ART at
University of Gondar comprehensive specialized hospital
was found 48.5%. The annual prevalence of MSD distri-
bution among their body parts was lower back (31.8%),
knee (20.7%), shoulder (10.6%), hip and thigh 9.5%, ankle
and foot 8.9%, upper back 7.4%, hand and wrist 5.9%,
elbow 4.5%, and neck 4%. (See Fig. 1)

Bivariate and multivariable logistic regression analysis

of associated factors of MSD among HIV/AIDS patient
following ART

First, all variables were taken in to bivariate logistic
regression analyses. Of all variables eleven variables

Table 2 Personal and lifestyle characteristics of study
participants (n=324)

Variable Frequency (n) Percent (%)
BMI

Underweight 62 19.2
Normal 212 654
Overweight 40 12.3
Obese 10 3.1
Physical exercise

Yes 87 269
No 237 731
Cigarette smoking

Yes 4 12
No 320 98.8
Alcohol use

Yes 13 4.0
No 311 96.0
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were significantly associated with MSD of HIV/AIDS
patients following ART clinic: marital status, educational
level, total duration since HIV confirmed, baseline CD4
count, most recent CD4 count, baseline WHO clinical
stage, WHO clinical stage at ART initiation, chronic co-
morbidities, opportunistic infection, ART regime at ini-
tiation and ART regime change were significant to the
experience of musculoskeletal disorder and among those
significant variables four of them: recent CD4 count,
opportunistic infection, ART regime at initiation and
ART regime change were clinically significant in multi
variable analysis at 95% confidence interval. See (Table 4).

HIV/AIDS patients with opportunistic infections
had 10 times higher odds of MSDs than patients with-
out opportunistic infection (AOR=10.43, 95% CI=2.76
to 42.25). In addition, compared to those who used
D4t-3TC-NVP (1la) type of ART, patients who was tak-
ing D4T-3TC-EFV (1b) was associated with an 81%
reduction in the odds of developing MSDs [AOR=0.19,
95% CI=0.05 to 0.73], AZT-3TC-NVP (1c) had simi-
larly an 81% reduction in the odds of developing MSDs
[AOR=0.189, 95% CI=0.047 to 0.76] and AZT-3TC-
EFV(1d) had 78% reduction in the odds of developing
MSDs [AOR=0.22, 95% CI=0.067to 0.72].

Furthermore, Those HIV patients who didn’t change
their first ART treatment regime had 8 times higher
odds of developing musculoskeletal disorders com-
pared to those who changed their first treatment regime
[AOR=8.14, 95% CI=2.062 to 32.09. Patient with recent
CD4 count 200-350 cells/mm3 had an 87% reduction in
the odds of developing musculoskeletal disorders than
patients with recent CD4 count>350 cell/mm3. (See
Table 4)

Discussion

The study examines the annual prevalence and associ-
ated factors of musculoskeletal disorders among HIV/
AIDS patients following ART. According to our study the
annual prevalence of musculoskeletal disorders among
HIV/AIDS patients following ART at university of Gon-
dar specialized compressive hospital in Gondar city, Ethi-
opia was 48.5% with [95% CI: 43%, 54%]. Opportunistic
infection, type of ART medication used, CD4-count, and
change in ART regimen change is significantly associated
with musculoskeletal disorder among HIV/AIDS patients
following ART.

Comparisons between different studies in literature
are difficult for several reasons: differences in descrip-
tion of pain localizations, differences in pain definitions,
different selection of samples, and varied demographic
differences across groups. Although these differences
influence results, the overall prevalence is lower than the
finding conducted in Denmark, India and Zambia [15,
34, 35]. This could be due to the evidence in Denmark
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Variables

Frequency (n)

Percent (%)

Total duration since confirmed
<5 years

5-9 Year

>9year

Baseline CD4 count

<200 cell/mm3

200-350 cell/mm3

>350 cell/mm3

CD4 count at initiation
<200 cell/mm3

200-350 cell/mm3

>350 cell/mm3

Resent CD4 count

<200 cell/mm3

200-350 cell/mm3

>350 cell/mm3

Baseline WHO clinical stage
Stage |

Stage I

Stage lll

Stage Iv

WHO clinical stage at ART initiation
Stage |

Stage ll

Stage lll

Stage IV

Recent WHO clinical stage
Stage |

Stage ll

Stage lll

Opportunistic infection
Yes

No

Total time of using ART drug
<10

10-20

>20

ART regime at initiation
D4t-3TC-NVP (1a)
D4T-3TC-EFV (1b)
AZT-3TC-NVP (1¢)
AZT-3TC-EFV(1d)
TDF-3TC-EFV (Te)
TDF-3TC-NVP (1f)

Any art regime change
Yes

No

Current ART regime you use
First line

Second line

Use of prophylaxis

Yes

No

Type of prophylaxis

INH

CPT

54
59
211

37
28
113
66
57
23

305

315

218
106

84

16.7
18.2
65.1

213
472
315

204
475
32.1

1.2
56
93.2

534
204
219
43

549
20.1
20.7
43

96.9
1.9
1.2

7.7
923

53.1
441
28

114
8.6
349
204
17.6
7.1

94.1
59

97.2
2.8

67.3
32.7

414
259
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Fig. 1 Prevalence of MSDs distribution among different body regions of HIV/AIDS patients following ART (n=324)

used longitudinal study design that avoids recall bias and
includes pain reports from headache and gastro-intes-
tinal body region and most study participants in Indian
study were truck drivers that leads to work related mus-
culoskeletal disorder [36] which rises the occurrence of
musculoskeletal disorder among HIV/AIDS patients.
In addition, our study finding is lower than the study in
Zambia (61%) since our study didn’t consider stiffness
and fatigue as disorder which makes their finding higher.
Our study is also lower than finding from systematic
review [20]. The possible explanation might be our study
investigated the annual prevalence which might lead for
higher recall bias though the systematic review includes
studies done on three months recall period.

The current study showed that opportunistic infec-
tion as predictor of musculoskeletal disorders where
those who had opportunistic infection had higher odds
of MSDs among HIV/AIDS patients following ART than
those who didn’t have. This could be due to opportunis-
tic infection may leads to the decrease in immune system
which will finally predisposes for the occurrence of mus-
culoskeletal disorders [37], and those with opportunistic
infection also be inactive that leads for joint pain, stiff-
ness, discomfort, and poor self-care which finally result
in musculoskeletal disorders.

In addition, ART regimen used like D4T-3TC-EFV
(1b) (Stavudine, lamivudine, and efavirenzes), AZT-3TC-
NVP (1c) (zidovudine, lamivudine, and nevirapine), and

AZT-3TC-EFV(1d) (zidovudine, lamivudine efaviren-
zes) were significantly associated with musculoskeletal
disorders compared to D4t-3TC-NVP (1la) (Stavudine,
lamivudine, and Nevirapine). This might be due to higher
adverse effect of D4t-3TC-NVP (la) like toxicity that
leads to peripheral neuropathy which is characterized by
pain and discomfort in any parts of their body [38] .

Furthermore, HIV/AIDS patients who didn’t change
their first ART regimen had higher odds of develop-
ing musculoskeletal disorders than those who changed
their first ART regime. If ART initiated and remains in
medication indefinitely there might be acute and chronic
toxicities, concomitant clinical conditions, and develop-
ment of virologic failure [39]. Our study revealed CD-4
count between 200 and 350 were significantly associated
with musculoskeletal disorder compared with those who
had CD-4 count>350. The current study finding is in
contrary of previous evidences where a decrease in CD4
count means the body experiences decreased immunity
which may lead to musculoskeletal infections and disor-
ders [40]. The possible explanation might be due to small
sample size the current study.

Conclusion

The prevalence of musculoskeletal disorder was moder-
ate and the following factors are clinically significantly
associated with musculoskeletal disorders among ART
patient who are following at ART clinic: Recent CD4
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Table 4 Results of bivariate and multivariable logistic regression analysis of associated factors of MSDs among HIV/AIDS patients

following ART (n=324)

Variables Musculoskeletal disorders ~ COR (95% Cl) AOR (95% Cl) P-value
Yes (n) No (n)

Age

<25 12 15 1 1 1

25-44 90 67 1.68(0.74-3.82) * 1.81(0.55-5.97) 0.330

>44 65 75 1.08 (0.47-2.48) 0.97 (0.55-1.72) 0.927

Sex

Male 54 62 1

Female 103 105 1.13(0.72-1.78)

Religion

Orthodox 126 133 0.14(0.52-1.74)

Muslim 25 25 142 (0.56-5.23)

Others 6 9 1

Marital status

Single 41 38 1 1 1

Married 103 87 1.10 (1.09-8.56) * 0.37(0.10-1.35) 0.132

Divorce 17 15 1,50 (1.27-8.89) * 036 (0.11-1.17) 0.088

Widow 17 6 262 (1.01-10.23) * 0.34 (0.09-1.36) 0.128

Education

Primary 50 40 1 1 1

Secondary 47 49 0.77 (043-1.37) 0.59(0.28-1.28) 0.184

Tertiary 41 32 1.03(0.55-1.91) 0.74 (0.34-1.64) 0.460

Unable to read and write 29 36 0.64 (0.34-1.23) * 044 (0.19-1.01) 0.0551

Salary in Ethiopian birr

<1000 63 51 1.34(0.81-2.21)

1000-2000 42 39 1.16 (0.67-2.03)

>2000 62 67 1

Physical Exercise

Yes 45 42 1

No 112 125 0.84(0.51-1.37)

BMI

Underweight (< 18.50) 36 26 0.35(0.07-1.77)

Normal (18.50-24.99) 1 101 0.28 (0.06-1.32)

Overweight (25 -29.9) 12 28 0.11(0.02-1.58)

Obese (>30) 8 2 1

Use Alcohol

Yes 6 7 0.79 (0.26-2.43)

No 161 150 1

Duration since confirmed

<Syear 20 34 1 1 1

5-9 Year 29 30 1.64 (0.96-3.29) * 0.94 (0.44-1.99) 0.880

>9year 108 103 1.78 (0.61-1.93) 1.03 (0.51-2.05) 0.940

CD4 Count at ART Initiation

<200 cell/mm3 31 35 0.702(0.38-1.30)

200-350 cell/mm3 78 76 0.814(0.49-1.34)

>350 cell/mm3 58 46 1

The Most Recent CD4

<200 cell/mm3 2 2 1.00 (0.14-7.19) 0.54 (0.04-6.83) 0.637

200-350 cell/mm3 14 4 3.50(1.13-10.88) * 0.13(0.03-0.85) 0.004**

>350 cell/mm3 151 151 1 1 1

Baseline WHO Clinical Stage

Stage | 96 77 1 1 1

Stage ll 35 31 0.91(0.51-1.59) 0.33(0.01-7.65) 0.490

Stage lll 28 43 0.52 (0.29-0.92) * 0.86 (0.04-18.46) 0.920

Stage IV 8 6 1.07(0.36-3.21) 1.69 (043-6.71) 0.460

WHO Clinical Stage at ART Initiation
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Table 4 (continued)

Variables Musculoskeletal disorders ~ COR (95% Cl) AOR (95% Cl) P-value
Yes (n) No (n)

Stage | 97 81 1 1 1

Stage |l 35 30 0.99 (0.551-1.72) 3.51(0.20-60.56) 0.387

Stage lll 27 40 0.56 (0.32-0.99) * 0.99 (0.06-15.59) 0.990

Stage IV 8 6 1.11(0.37-3.34)

Opportunistic infection

Yes 4 21 0.16 (0.05-0.47) * 10.43(2.76-42.25) 0.001**

No 163 136 1 1 1

Duration of ART use

<10 1.62 (0.42-6.23)

10-20 1.07 (0.28-4.16)

>20 1

ART Regimen at Initiation

D4t-3TC-NVP (1a) 15 22 1 1 1

D4T-3TC-EFV (1b) 12 16 1.13.35(1.10-10.12) * 0.188(0.05-0.73) 0.016**

AZT-3TC-NVP (1¢) 48 65 1.08 3.05 (0.95-9.74) * 0.189(0.04-0.76) 0.019**

AZT-3TC-EFV(1d) 38 28 1.993.09 (1.18-8.11) * 0.22(0.06-0.72) 0.012**

TDF-3TC-EFV (Te) 28 29 142 1.68 (0.61-4.64) 0.43(0.12-1.51) 0.186

TDF-3TC-NVP (1f) 16 7 335237 (0.84-6.62) * 043(0.12-1.52) 0.190

ART Regimen Change

Yes 152 153 1 1 1

No 15 4 377 (1.22-11.63) * 8.14 (2.06-32.09) 0.003**

Current ART Regimen

First line 161 154 1

Second line 6 3 1.91(047-7.78)

Prophylaxis (INH & CPT) used

Yes 110 118 1

No 57 49 1.25 (0.55-1.39)

count, opportunistic infection, ART regime at initiation
and ART regime change. Thus HIV/AIDS patients who
follow ART should be advised and educated to prevent
opportunistic infection, use ART regime that have less
impact in MSDs and to change their ART regime to pre-
vent the long-term toxic effect of the drug. In addition,
we recommend researchers to further investigate the
effect of CD4 count for MSDs among HIV/AIDS patients
following ART.

Strength and limitation of the study

This study assessed the burden of musculoskeletal disor-
der among HIV/AIDS patients following ART, which is
the first study in Ethiopia. However, this study has certain
limitations, the main limitation of this study was includ-
ing small sample size. The cross-sectional design of the
study precludes a follow-up, which would have provided
a better design for detecting characteristics associated
with musculoskeletal disorders. The results were also
based on self-reported data from patients. This could
have been influenced by recall bias.
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SPSS Statistical Package for Social Sciences
UK United Kingdom

VCT Volunteer consulting and testing

WHO World Health Organization

Acknowledgements

First, we would also like to express my gratitude to the University of Gondar
for providing their ethical permission and financial support. And we are also
grateful to the University of Gondar, Comprehensive Specialized Hospitals for
allowing us to collect data from ART clinic HIV/AIDS patients. Finally, we would
like to express my heartfelt appreciation to my data collectors and study
participants for their courtesy and cooperation throughout the data collection
process.

Authors’ contributions

Alemu Kassaw Kibret & Melisew Mekie came up with the initial concept,
helped write the proposal, developed the study, and was involved in every
level of the project’s implementation. Alemu Kassaw Kibret, Getachew Azeze
Eriku, Moges Gashaw, Ermias Solomon, and Fkrte Kebede Weldetsadik were
also responsible for data analysis and the first draft of the manuscript. Alemu
Kassaw Kibret, Getachew Azeze Eriku, Moges Gashaw, Ermias Solomon, and
Fkrte Kebede Weldetsadik were involved in the initial idea’s conceptualization
as well as proposal writing. The data analysis was done by Alemu Kassaw
Kibret & Melisew Mekie. Prior to submission, Getachew Azeze Eriku and
Moges Gashaw double-checked and reran data analysis and reworked the



Kibret et al. BMC Infectious Diseases (2023) 23:540

text substantially. The manuscript was critically revised by Alemu Kassaw
Kibret, Getachew Azeze Eriku, Moges Gashaw, Ermias Solomon, and Fkrte
Kebede Weldetsadik for essential intellectual content. The final version of the
manuscript was read and approved by all of the authors.

Funding
This study received no financing from any government, private, or non-profit
organization.

Data Availability

The manuscript contains all of the data that is crucial to our findings. Requests
for additional information on the dataset and questions about data sharing
will be treated in accordance with a reasonable request to alemuphysio@
gmail.com.

Declarations

Ethical consideration

This study was conducted in accordance with the Helsinki Declaration.

Ethical clearance was obtained from the College of Medicine and Health
Science’s Ethical Review Board of the University of Gondar. A formal letter

of cooperation was written to the ART clinic of the University of Gondar
Comprehensive Specialized Hospital and permission was obtained from the
hospital administrative office. Study participants were informed about the
purpose and their right to refuse the study. Verbal informed consent was then
obtained from participants. No personal identifying information, (names, date
of birth, patient ID number) were recorded on the tool.

Consent to publish
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
'Department of Physiotherapy, School of Medicine, College of Medicine
and Health Sciences, University of Gondar, Gondar, Ethiopia

Received: 15 December 2022 / Accepted: 31 July 2023
Published online: 18 August 2023

References

1. Barr AE, Barbe MF, Clark BD. Work-related musculoskeletal disorders of the
hand and wrist: epidemiology, pathophysiology, and sensorimotor changes.
J Orthop sports Phys therapy. 2004;34(10):610-27.

2. Summers K, Jinnett K, Bevan S. Musculoskeletal disorders, workforce health
and productivity in the United States. The center for workforced health and
performance. London: Lancaster university; 2015.

3. Collaborators G. Global, regional, and national incidence, prevalence, and
years lived with disability for 354 diseases and injuries for 195 countries and
territories, 1990-2017: a systematic analysis for the global burden of Disease
Study 2017.2018.

4. Roux CH, et al. Impact of musculoskeletal disorders on quality of life: an
inception cohort study. Ann Rheum Dis. 2005;64(4):606-11.

5. Hauke A, et al. The impact of work-related psychosocial stressors on the onset
of musculoskeletal disorders in specific body regions: a review and meta-
analysis of 54 longitudinal studies. Work Stress. 2011;25(3):243-56.

6.  Bevan S. Economic impact of musculoskeletal disorders (MSDs) on work in
Europe. Best Pract Res Clin Rheumatol. 2015;29(3):356-73.

7. Summers K, Bevan JK. S, Musculoskeletal disorders, workforce health and
productivity in the United States. The center for workforced health and
performance. London: Lancaster university; 2015 Jun.

8. Kamalakannan S, et al. Incidence & prevalence of stroke in India: a systematic
review. Indian J Med Res. 2017;146(2):175.

9. Burgess MJ, Kasten MJ. Human immunodeficiency virus: what primary care
clinicians need to know. Mayo Clin Proc. 2013;88(12):1468-74.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 10 of 11

May MT, et al. Impact on life expectancy of HIV-1 positive individuals of

CD4 + cell count and viral load response to antiretroviral therapy. AIDS.
2014;28(8):1193-202.

Marcus JL et al. Narrowing the gap in life expectancy between HIV-infected
and HIV-uninfected individuals with access to care. 2016. 73(1): p. 39.
Aouizerat BE, et al. Risk factors and symptoms associated with pain in HIV-
infected adults. J Assoc Nurses AIDS Care. 2010;21(2):125-33.

Jiao JM, et al. Chronic pain disorders in HIV primary care: clinical characteris-
tics and association with healthcare utilization. Pain. 2016;157(4):931-7.
Lebovits AH et al. Pain in hospitalized patients with AIDS: analgesic and
psychotropic medications. 1994. 10(2): p. 156-61.

Kole AK et al. Musculoskeletal and rheumatological disorders in HIV infection:
experience in a tertiary referral center. 2013. 34(2): p. 107.

DARE BJ, HIV/AIDS AND, MUSCULOSKELETAL DISORDERS. New Insights into
HIV/AIDS for Students and Healthcare Professionals, 2019. 185(1).

Joseph V, Use M. Pain, and symptoms of Cannabis Use Disorder among
PLWH: a mixed methods Approach. University of Florida; 2020.

Hewitt DJ et al. Pain syndromes and etiologies in ambulatory AIDS patients.
1997.70(2-3):p. 117-23.

Atalay A, et al. HIV infection and shoulder pain: a challenging case. Rheuma-
tol Int. 2006;26(7):680-2.

Parker R, Stein DJ, JJJ.otl AS, Jelsma. Pain in people living with HIV/AIDS: a
systematic review. 2014. 17(1): p. 18719.

Rogers BG et al. A multilevel examination of sleep, depression, and quality of
life in people living with HIV/AIDS. 2020. 25(10-11): p. 1556-66.

Yadav S. JQolr, Perceived social support, hope, and quality of life of persons
living with HIV/AIDS: a case study from Nepal. 2010. 19(2): p. 157-66.

da Silva JG et al. Level of pain and quality of life of people living with HIV/
AIDS pain and quality of life in HIV/AIDS. 2017. 29(8): p. 1041-8.

Kole AK, Roy R, Kole DC. Musculoskeletal and rheumatological disorders in
HIV infection: experience in a tertiary referral center. Indian J Sexually Trans-
mitted Dis AIDS. 2013;34(2):107.

Parker R, Stein DJ, Jelsma J. Pain in people living with HIV/AIDS: a systematic
review. J Int AIDS Soc. 2014:17(1):18719.

Jima YT, Angamo MT, Wabe NT. Causes for antiretroviral regimen change
among HIV/AIDS patients in Addis Ababa, Ethiopia. Tanzan J health Res, 2013.
15(1).

Zhou J, et al. Experience with the use of a first-line regimen of stavudine,
lamivudine and nevirapine in patients in the TREAT Asia HIV Observational
Database. HIV Med. 2007;8(1):8-16.

Azagew AW et al. High prevalence of pain among adult HIV-infected patients
at University of Gondar Hospital, Northwest Ethiopia. J pain Res, 2017: p.
2461-9.

Kuorinka |, et al. Standardised nordic questionnaires for the analysis of mus-
culoskeletal symptoms. Appl Ergon. 1987;18(3):233-7.

Nakata A, et al. The prevalence and correlates of occupational injuries in
small-scale manufacturing enterprises. J Occup Health. 2006;48(5):366-76.
Van Bui T, et al. Alcohol consumption in Vietnam, and the use of ‘standard
drinks'to measure alcohol intake. Alcohol Alcohol. 2016;51(2):186-95.
Strong WB, et al. Evidence based physical activity for school-age youth. J
Pediatr. 2005;146(6):732-7.

Wright C. Standardized methods for the regulation of cigarette-smoke con-
stituents. TRAC Trends Anal Chem. 2015;66:118-27.

Van de Ven NS et al. Impact of musculoskeletal symptoms on physical
functioning and quality of life among treated people with HIV in high and
low resource settings: a case study of the UK and Zambia. 2019. 14(5): p.
€0216787.

Frich LM, Borgbjerg FMJJoP, Management S. Pain and pain treatment in AIDS
patients: a longitudinal study. 2000. 19(5): p. 339-47.

van der Beek AJJO. and e. medicine, World at work: truck drivers. 2012. 69(4):
p.291-295.

DARE. BJJN.LLHAFS. and H. Professionals, HIV/AIDS AND MUSCULOSKEL-
ETAL DISORDERS. 2019: p. 185.

Zhou J et al. Experience with the use of a first-line regimen of stavudine,
lamivudine and nevirapine in patients in the TREAT Asia HIV Observational
Database. 2007. 8(1): p. 8-16.

Jima YT, Angamo MT. and N.TJTj.o.h.r. Wabe, causes for antiretroviral regimen
change among HIV/AIDS patients in Addis Ababa, Ethiopia. 2013. 15(1).
Casado E, et al. Musculoskeletal manifestations in patients positive for
human immunodeficiency virus: correlation with CD4 count. J Rhuematol.
2001;28(4):802-4.



Kibret et al. BMC Infectious Diseases (2023) 23:540 Page 11 of 11

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Self-reported musculoskeletal disorders and associated factors among HIV/AIDS patients following ART at University of Gondar Comprehensive Specialized Hospital, Gondar, Ethiopia, 2021: Aa cross-sectional study design
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and setting
	﻿Source population
	﻿Study population
	﻿Inclusion criteria


	﻿Exclusion criteria
	﻿Sample size determination
	﻿Sampling technique and procedure

	﻿Variables
	﻿Independent variables
	﻿Operational definition
	﻿Data collection instrument
	﻿Data processing and analysis
	﻿Data quality control
	﻿Result
	﻿Socio-demographic characteristics of study participants

	﻿Individual and lifestyle characteristics of participants
	﻿Clinical and treatment-related characteristics of study participants
	﻿Prevalence of MSD among HIV/AIDS patients following ART
	﻿Bivariate and multivariable logistic regression analysis of associated factors of MSD among HIV/AIDS patient following ART
	﻿Discussion
	﻿Conclusion
	﻿Strength and limitation of the study

	﻿References


