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Background: Musculoskeletal disorders contributed from chronic kidney disease are 
increasing worldwide. Musculoskeletal disorders had a significant health burden and are 
leading causes of co-morbidities, disability and low productivity, which potentially affect 
individual’s functional status and quality of life.
Purpose: The aim of this study was to assess the prevalence of musculoskeletal disorders 
and its associated factors among patients with chronic kidney attending in Saint Paul 
Hospital, Addis Ababa, Ethiopia.
Patients and Methods: An institution-based cross-sectional study was conducted on 302 
enrolled study participants through systematic random sampling techniques. Face-to-face 
interview, physical examination and chart reviews were used to collect data using semi- 
structured questionnaire adapted from a standard Nordic Musculoskeletal Questionnaire and 
other literatures. Data were entered into Epi Info version 7 and exported to SPSS version 23 
for analysis. Bivariate logistic regression analysis was employed with a p-value less than 
0.25. Finally, those variables having a p-value less than 0.05 with 95% CI in multivariate 
analysis were taken as statistically significant.
Results: The prevalence of musculoskeletal disorders among CKD individuals was found to 
be 58.6% (95% CI; 53.0, 64.1). Being female (AOR = 0.49; 95% CI 0.26, 0.94), age between 
40 and 49 (AOR = 3.34; 95% CI 1.07, 10.44), stage III (AOR = 0.24; 95% CI 0.06, 0.89) and 
stage IV (AOR = 0.24; 95% CI 0.06, 0.89) chronic kidney disease, having HTN (AOR = 
7.47; 95% CI 3.47, 16.06), parathyroid hormone level ≥100 pg/mL (AOR = 0.43; 95% CI 
0.21, 0.87), calcium level <8.4 mg/dl (AOR = 5.89; 95% CI 2.66, 13.56) and serum 25 
hydroxy vitamin D level <20 ng/mL (AOR = 3.91; 95% CI 1.32, 11.56) were significantly 
associated with musculoskeletal disorders.
Conclusion: MSDs were shown to be moderately common in CKD patients. Female gender, 
age between 40 and 49 yrs, stage III and stage IV CKD, hypertension, higher PTH level, 
lower calcium level and lower vitamin D level were statistically significant in their associa-
tion with musculoskeletal disorders.
Keywords: musculoskeletal disorders, chronic kidney disease, prevalence, associated factors

Introduction
Chronic kidney disease (CKD) is defined as the presence of proteinuria or 
a decreased estimated glomerular filtration rate (GFR) of ≤90 mL/min per 1.73 
meter square (m2) in two separate measurements within an interval of 3 months. 
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There are five stages of chronic kidney disease. Stage 1 is 
Kidney damage with a normal Glomerular filtration rate 
(GFR) or GFR ≥90, stage 2: Kidney damage with mild 
decrease in GFR or GFR 60–89, stage 3: Moderate 
decrease GFR or GFR 30–59, stage 4: Severe decrease in 
GFR or 15–29 and stage 5: Kidney failure (dialysis) or end 
stage renal failure <15 mL/min per 1.73 m2 respectively.1,2

The number of patients with kidney disease is increas-
ing worldwide, and also is an alarming to health 
problems.2,3 Globally, the prevalence of CKD accounts 
11–13%, and most of the patients were in stage 3 CKD.4 

The prevalence of CKD in the general adult population 
living in the western, middle, eastern, southern and north-
ern Africa were 19.8%, 16.0%, 14.4%, 10.4%, 6.1%, 
respectively.5

Musculoskeletal disorders (MSDs) are injuries or dys-
functions of muscles, bones, nerves, tendons, ligaments, 
joints, cartilages, and spinal discs.6

Musculoskeletal disorders in patients with CKD are 
resulted from abnormal mineral metabolism and extra 
skeletal calcification.7,8

Individuals with CKD had various musculoskeletal 
manifestation such as joint pain, carpal tunnel syndrome, 
muscle cramp, fibromyalgia, flexor tenosynovitis, bone 
cyst, pathological fracture, joint infection, joint effusion 
and swelling in the extremities.9,10

The estimated worldwide prevalence of musculoskele-
tal disorders in patients with CKD accounts 8%–73%. 
Musculoskeletal pain was the commonest disorder and 
accounts for around 60% of the CKD patients.10,13 

Dialysis related musculoskeletal disorders are observed at 
high frequency; which accounts 78% and 70% of these 
conditions lead to serious disabilities and functional 
restrictions.14

These musculoskeletal problems may contribute 
increased pain threshold, mobility restriction, impaired 
functional status, and loss of productivity that enormously 
affecting quality of life on subjects which undertook 
longer duration of hemodialysis.11,12,15

Moreover, it may also have tremendous burden on 
mental health problems like having an increased risk of 
mood disturbance, anxiety and drug or substance use 
disorders.16,17

Previous studies in Ethiopia have only focused on 
causes of CKD like hypertension (HTN) and diabetes 
mellitus (DM).18,19 Hence, it is failing to address CKD 
related musculoskeletal disorders and its associated fac-
tors. Besides, there is a significant inconsistency and 

controversial evidence among previous studies in terms 
of magnitude and associated factors. Additionally, most 
of researches had been conducted in developed countries, 
and to the limit of search result, the prevalence and asso-
ciated factors of musculoskeletal disorders among patients 
with CKD remain unclear in Ethiopia. Therefore, this 
study attempts to fill this gap by identifying the burden 
and contributing factors for the development of musculos-
keletal disorders among patients with CKD. Therefore, the 
aim of this study was to determine the prevalence and 
identify associated factors of musculoskeletal disorders 
among chronic kidney disease patients.

Patients and Methods
Study Area and Period
The study was carried out in Addis Ababa, Ethiopia’s capi-
tal. The city has a population of 2,739,551 people, according 
to the 2007 census. Addis Ababa is a grassland biome at an 
elevation of 2355 meters (7726 feet) and is located at 9°1′48′ 
′N 38°44′24′′E. There are 12 state-run hospitals in the city, as 
well as several private hospitals. Saint Paul Hospital 
Millennium Medical College is one of the biggest referral 
governmental hospital; which had More than 2800 clinical, 
academic, administrative, and support staff members to pro-
vide medical specialist services to patients referred from all 
across the country. A dialysis unit and a national kidney 
transplant center are currently available at the hospital for 
patients with chronic renal disease.20,21 The study was con-
ducted from January 15, 2020 to July 7, 2020 and the study 
period was March 10 to May 30, 2020.

Study Design and Population
An institutional-based cross-sectional study design was 
conducted. All patients with chronic kidney disease attend-
ing the Nephrology Unit of Saint Paul Hospital were 
included. Chronic kidney disease patients having severe 
psychiatric problem, upper extremity and lower extremity 
arthroplasty, upper extremity and lower extremity amputa-
tion, history of trauma and surgery with less than 90 days 
were excluded based on predetermined criteria.

Sample Size Determination, Sampling 
Technique and Procedure
The sample size was determined by Epi Info statcalc 
version 7 using a single population ratio formula,22,23 

with the assumption of prevalence of musculoskeletal dis-
orders among CKD was 60.4% in the study conducted in 
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Egypt.11 Five percent marginal error, 95% significance 
level, with an estimated population of 1404. The overall 
sample size was 302 when the 10% non-response rate was 
taken into account.

A systematic random sampling technique was used for 
selecting study participants. To select the first participant 
simple random sampling technique (lottery method) was 
performed, and then each kth range was followed until the 
predetermined sample size was obtained. The sampling 
fraction (K) was stated as K= (1404/323) =4.34≈5.

Data Collection Procedures and Data 
Quality Control Issues
The data were collected by means of a semi-structured 
questionnaire developed from a standardized Nordic 
musculoskeletal questionnaire [51] and different literature. 
11,13,14,24 Musculoskeletal problems, sociodemographic 
factors, behavioral issues, and comorbids are all included 
in the questionnaire. To ensure consistency, the question-
naires were translated into Amharic and then back into 
English. Three BSc nurses, two BSc physiotherapists, 
and two BSc physiotherapy supervisors gathered the 
data. Face-to-face interviews, physical exams, and file 
reviews were used to gather information. Height mea-
surements were performed using Specification Adhesive 
Tape (RT-123) in the upright position. The weight was 
measured using a ground weight scale (TIANSHA = 
2003A) with participants standing without shoes. 
A physiotherapist conducted a physical examination for 
carpal tunnel syndrome and flexor tenosynovitis. The 
Phalen test was used to examine for carpal tunnel syn-
drome, and the Finkelstein test was used to check for 
flexor tenosynovitis. The review of records was utilized 
to look for musculoskeletal diseases and clinical vari-
ables in the medical records of the study participants. 
To ensure data quality, data collectors and supervisors 
were trained for a day on how to approach study partici-
pants and implement the questionnaire. Supervisors con-
ducted routine checks for completeness and consistency 
of data. The questionnaire was pre-tested using a sample 
of 5% (17 participants) of the total sample size of 
patients with next chronic kidney disease in 
a nephrology unit at Zewditu Memorial Hospital, which 
has similar characteristics with the population selected 
for the actual study to check for the accuracy of 
responses, language clarity, and appropriateness of the 
questionnaire before a week of the actual data collection 

period. The Principal Investigator and supervisors 
checked the completeness, accuracy and clarity of the 
data prior to data entry. Cross-checking of the data was 
performed prior to the analysis.

Data Processing and Analysis
The data were entered into Epi Info 7 and exported and 
analyzed using the Statistical Package for the Social 
Sciences (SPSS) version 23 software. Descriptive statistics 
were produced for all variables in the study using statis-
tical measurement frequency tables, graphs, percentages, 
means and standard deviations. The relationship between 
musculoskeletal disorders and related factors was estab-
lished through logistic regression analysis. Bivariate logis-
tic regression analysis was used to verify musculoskeletal 
disorders associated with each independent variable and 
variables with P values below 0.25 were considered to be 
potential candidates in the final multivariate logistic 
regression analysis. In multivariate logistic regression ana-
lysis, the variables with a P-value <0.05 were considered 
statistically significant.

The quality of the model was tested using 
the Hosmer-Lemeshow goodness-of-fit test and 
Multi-collinearity was verified using the variance infla-
tion factor (VIF) with a cut-off point of less than 10. 
Finally, AOR with 95% of confidence interval at p value 
of <0.05 was reported.

Operational Definitions
Musculoskeletal disorder: In this study, musculoskeletal 
disorder means having two or more than two of the 
following symptoms, pain in one or more than one 
part of the body, osteopenia, muscle pain, joint swelling, 
soft tissue swelling, CTS, flexor tenosynovitis, fracture, 
fibromyalgia, muscle cramp, osteoarthritis and septic 
arthritis.

Alcohol intake: Having more than three drinks of 12- 
ounce bottle of beer, one glass of wine (5 ounces), or one 
shot (1.5 ounces) of “hard liquor in a day or more than 
seven per week for women, and more than four drinks in 
a day or more than 14 per week for men.25

Cigarette Smoking: It is the habit of smoking if they 
ever smoked daily for a month or more at list one sticks of 
cigarette per day.26

Comorbidities: Is the presence of one or more addi-
tional confirmed diseases or disorders co-occurring with 
CKD: (hypertension, diabetes mellitus, heart diseases, 
COPD and Hyperuricemia).27
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Physical exercise: any kinds of moderate to intensive 
exercise done at least 150 minutes per week.28

Results
Socio-Demographic and Behavioral 
Characteristics of Patients with Chronic 
Kidney Disease
A total of 302 people responded to the study, giving it 
a 93.5% response rate. The mean age of the participants in 
the study was 44±15.03 years. More than half of the 
participants 167 (55.3%) were male, while the majority 
of the participants 190 (62.9%) were married. A total of 
199 people (65.5%) had a normal BMI. Of a total 302 
respondents most of the participants 243 (80.5%) did not 
smoke cigarette. Aside from alcohol use, 97 (32.1%) of the 
total 302 respondents drank alcohol, and 280 (92.7%) of 
the respondents did not engage in regular physical activity 
(Table 1).

Disease and Treatment Related 
Characteristics of Patients with Chronic 
Kidney Diseases
The majority of the subjects 81 (26.8%) had stage one 
CKD. Around 265 (87.7%) of those who took part in the 
study did not use hemodialysis. The majority of stage 5 
CKD patients, 19 (51.4%), had been on hemodialysis for 
less than three years. Hypertension was the most prevalent 
co-morbid condition, accounting for 114 (37.7%). Around 
77 (25.5%) of the individuals had diabetes, 49 (16.2%) had 
heart disease, 36 (11.9%) had Hyperuricemia, and COPD 
was the list of 13 (4.3%) comorbid conditions among the 
participants (Table 2).

Laboratory Findings of Patients with 
Chronic Kidney Diseases
A total of 145 (48.0%) of the 302 study participants had 
a parathyroid hormone level of 100 pg/mL or more, while 
210 (69.5%) had a calcium content of less than 8.4 mg/dl. 
Out of a total of 302 study participants, 155 (51.3%) had 
a serum 25 hydroxy vitamin D level of 20–29 ng/mL, 145 
(48.0%) had a serum 25 hydroxy vitamin D level of 100 
pg/mL, 269 (89.1%) had a CRP level of >5 mg/l, and 
roughly 261 (86.4%) had a neutrophil level of less than 
1500mm3 (Table 3).

Prevalence of Musculoskeletal Disorders 
Among Chronic Kidney Disease Patients
Over the last year, the overall prevalence of musculoske-
letal disorders in patients with chronic kidney disease 
visiting Saint Paul Hospital was 177 (58.6%), with 
[95% CI; (53%, 64.1%)]. The 7 day prevalence of mus-
culoskeletal disorders was 159 (52.6%). Muscle pain 123 
(69.5%) was the most commonly reported musculoskele-
tal complaint among persons with MSDs. Muscle pain, 
joint swelling, and soft tissue swelling were the most 
often reported musculoskeletal symptoms among patients 
with MSDs, with 123 (69.5%), 120 (67.7%), and 111 
(62.7%), respectively. The list recorded was fracture 18 
(5%) compared to other musculoskeletal disorders 
assessed in this study.

Among those who had MSDs, 65.5% were female and 
the prevalence of MSDs was higher among patients with 
the age group of 60 and above 44 (74.6%), and patients 
who were married 118 (62.1%). From a total of 177 
participants who had MSDs 164 (58.6%) of them were 

Table 1 Prevalence of Musculoskeletal Disorders Among 
Patients with Chronic Kidney Diseases Attending in Saint Paul 
Hospital, Addis Ababa, Ethiopia Based on Sociodemographic and 
Behavioral Characteristics (n=302)

Sociodemographic and 
Behavioral Characteristics 
of the Participants

Total Did You Have 
MSDs

n (%) No (%) Yes (%)

Sex Male 167(55.3) 79(47.3) 88(52.7)
Female 135(44.7) 46(34.1) 89(65.9)

Age 19–29 54(17.9) 22(40.7) 32(59.3)
30–39 68(22.5) 31(45.6) 37(54.4)

40–49 86(28.5) 44(51.2) 42(48.8)

50–59 35(11.6) 13(37.1) 22(62.9)

60 and 

above

59(19.5) 15(25.4) 44(74.6)

Marital status Married 190(62.9) 72(37.9) 118(62.1)
Single 71(23.5) 34(47.9) 37(52.1)

Divorced 23(7.6) 13(56.5) 10(43.5)

Widowed 18(6.0) 6(33.3) 12(66.7)

BMI Normal 199(65.9) 78(39.2) 121(60.8)
Over weight 80(26.5) 37(46.25) 43(53.75)

Obese 23(7.6) 10(43.5) 13(56.5)

Cigarette 

smoking

Yes 59(19.5) 32(54.2) 27(45.8)
No 243(80.5) 93(38.3) 150(61.7)

Alcohol drinking Yes 97(32.1) 38(39.2) 59(60.8)
No 205(67.9) 87(42.4) 118(57.6)

Physical exercise Yes 22(7.3) 9(40.9) 13(59.1)
No 280(92.7) 116(41.4) 164(58.6)
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not participating in physical exercises. The prevalence of 
MSDs was higher among study participants who had 
hypertension 96 (84.2%) as a comorbidity condition, and 

also in stage IV CKD patients 31 (81.6%). Among 177 
participants who had MSDs 148 (70.6%) of the partici-
pants were scored <8.4 mg/dl in their calcium level.

Table 2 Prevalence of Musculoskeletal Disorders Among Patients with Chronic Kidney Diseases Attending in Saint Paul Hospital, 
Addis Ababa, Ethiopia Based on Disease and Treatment Related Characteristics (n=302)

Disease and Treatment Related Characteristics of the Participants Total Did You Have MSDs

n (%) No (%) Yes (%)

Stage of CKD Stage I 81(26.8) 46(56.8) 35(43.2)
Stage II 75(24.8) 34(45.3) 41(54.7)

Stage III 71(23.5) 30(42.3) 41(57.7)
Stage IV 38(12.6) 7(18.4) 31(81.6)

Stage V 37(12.3) 8(21.6) 29(78.4)

Hemodialysis Yes 37(12.3) 8(21.6) 29(78.4)
No 265(87.7) 117(44.2) 148(55.8)

Duration of hemodialysis < 3 years 19(51.4) 2(10.5) 17(89.5)
≥ 3 years 18(48.6) 6(33.3) 12(66.7)

Hypertension Yes 114(37.7) 18(15.8) 96(84.2)
No 188(62.3) 107(56.9) 81(43.1)

Diabetes mellitus Yes 77(25.5) 30(39.0) 47(61.0)
No 225(74.5) 95(42.2) 130(57.8)

Heart diseases Yes 49(16.2) 10(20.4) 39(79.6)
No 253(83.8) 115(45.5) 138(54.5)

COPD Yes 13(4.3) 5(38.5) 8(61.5)
No 289(95.7) 120(41.5) 169(58.4)

Hyperuricemia Yes 36(11.9) 11(30.6) 25(69.4)
No 266(88.1) 114(42.9) 152(57.1)

Table 3 Prevalence of Musculoskeletal Disorders Among Patients with Chronic Kidney Diseases Attending in Saint Paul Hospital, 
Addis Ababa, Ethiopia Based on Laboratory Findings (n=302)

Laboratory Findings of the Participants Total Did You Have MSDs

n (%) No (%) Yes (%)

Parathyroid hormone level ≤65 pg/mL 35(11.6) 13(37.1) 22(62.9)
65.1–99.9 pg/mL 122(40.4) 65(53.3) 57(46.7)

≥ 100 pg/mL 145(48.0) 47(32.4) 98(67.6)

Calcium level <8.4 mg/dl 210(69.5) 62(29.5) 148(70.6)
≥8.4 mg/dl 92(30.5) 63(68.5) 29(31.5)

Serum 25 hydroxy vit D level <20 ng/mL 111(36.8) 38(34.2) 73(65.8)
20–29 ng/mL 155(51.3) 61(39.4) 94(60.6)

≥30 ng/mL 36(11.9) 26(72.2) 10(27.8)

CRP level ≤5 mg/l 33(10.9) 22(66.7) 11(33.3)
>5 mg/l 269(89.1) 103(38.3) 166(61.7)

Neutrophils level < 1500 mm3 41(13.6) 15(36.6) 26(63.4)
≥1500 mm3 261(86.4) 110(42.1) 151(57.8)
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Factors Associated with Musculoskeletal 
Disorders
In bivariate logistic regression analysis, MSDs were sig-
nificantly associated with sex, age, marital status, cigarette 
smoking, physical activity, stage of the diseases, hemodia-
lysis duration, comorbidities of hypertension, heart dis-
eases and Hyperuricemia, level of parathyroid hormone, 
calcium level, CRP level, neutrophils and serum 25 
hydroxy vitamin D levels. In multivariate logistic regres-
sion analysis, MSDs was significantly associated with 
female sex [AOR=0.49; 95% CI (0.26, 0.94)], stage III 
CKD [AOR=0.24; 95% CI (0.06, 0.89)], stage IV CKD 
[AOR=0.24; 95% CI (0.06, 0.89)], having hypertension 
[AOR=7.47; 95% CI (3.47, 16.06)], parathyroid hormone 
level ≥100 pg/mL [AOR=0.43; 95% CI (0.21, 0.87)], 
calcium level <8.4mg/dl [AOR=5.89; 95% CI (2.66, 

13.56)] and serum 25 hydroxy vitamin D level <20ng/ 
mL [AOR=3.91; 95% CI (1.32, 11.56)]. (Table 4)

Discussion
The purpose of this study was to determine the prevalence 
of musculoskeletal disorders and their related factors 
among chronic kidney disease patients at Saint Paul’s 
Hospital’s Nephrology Unit in Addis Ababa, Ethiopia. 
The overall prevalence of musculoskeletal disorders was 
found to be 58.6% in this study, with variables such as 
being female, older age, stage of disease, comorbidity of 
hypertension, parathyroid level, serum 25 hydroxy vitamin 
D, and calcium level showing a significant association 
with musculoskeletal disorders.

According to this study, the prevalence of MSDs in the 
past 12 months among CKD patients attending at Saint 

Table 4 Factors Associated with MSDs Among Patients with Chronic Kidney Diseases Attending in Saint Paul Hospital, Addis Ababa, 
Ethiopia (n=302)

Characteristics of the Participants Did You Have 
MSDs

COR (95% CI) P-value AOR (95% CI) P-value

No n(%) Yes n(%)

Sex Male 79(47.3) 88(52.7) 1.00
Female 46(34.1) 89(65.9) 0.576(0.361–0.919) 0.021 0.494(0.259–0.941) 0.032**

Age 19–29 22(40.7) 32(59.3) 1.00
30–39 31(45.6) 37(54.4) 0.496(0.223–1.102) 0.085
40–49 44(51.2) 42(48.8) 0.407(0.191–0.866) 0.020 3.348(1.074–10.440) 0.037**

50–59 13(37.1) 22(62.9) 0.325(0.158–0.670) 0.002

60 and above 15(25.4) 44(74.6) 0.577(0.234–1.422) 0.232

Stage of CKD Stage I 46(56.8) 35(43.2) 1.00
Stage II 34(45.3) 41(54.7) 0.210(0.086–0.515) 0.001
Stage III 30(42.3) 41(57.7) 0.333(0.135–0.822) 0.017 0.239(0.064–0.893) 0.033**

Stage IV 7(18.4) 31(81.6) 0.377(0.151–0.940) 0.036 0.237(0.063–0.896) 0.034**

Stage V 8(21.6) 29(78.4) 1.222(0.393–3.796) 0.729

Hypertension No 107(56.9) 81(43.1) 1.00
Yes 18(15.8) 96(84.2) 0.142(0.079–0.256) 0.001 7.469(3.474–16.060) 0.001**

Parathyroid hormone 
level

≤65 pg/mL 13(37.1) 22(62.9) 1.00
65.1–99.9 pg/mL 65(53.3) 57(46.7) 0.812(0.376–1.751) 0.595

≥ 100 pg/mL 47(32.4) 98(67.6) 0.421(0.256–0.692) 0.001 0.427(0.209–0.871) 0.019**

Calcium level <8.4 mg/dl 62(29.5) 148(70.6) 5.186(3.051–8.814) 0.001 5.892(2.662–13.560) 0.001**
≥8.4mg/dl 63(68.5) 29(31.5) 1.00

Serum 25 hydroxy 

vitamin D level

<20 ng/mL 38(34.2) 73(65.8) 4.995(2.182–11.432) 0.001 3.911(1.323–11.560) 0.014**
20–29 ng/mL 61(39.4) 94(60.6) 4.007(1.805–8.893) 0.001

≥30 ng/mL 26(72.2) 10(27.8) 1.00

Note: 1= Reference **Significant in multivariate logistic regression. 
Abbreviations: AOR, adjusted odds ratio; BMI, body mass index; CI, confidence interval; CKD chronic kidney disease; COPD, chronic obstructive pulmonary disease; 
COR crude odd ratio; CRP, c-reactive protein; CTS, carpal tunnel syndrome; GFR, glomerular filtration rate; MSDs, musculoskeletal disorders; HTN, hypertension; QOL, 
quality of life; PTH, parathyroid hormone; SPSS, statistical package for social science; VIF, variance inflation factor.
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Paul’s hospital was 58.6% (95% CI; 53.0, 64.1). The result 
of this study was relatively higher than the studies done in 
Spain 38.0%29 and Canada 26.7%.30 This disparity can be 
explained by differences in MSD inclusion; the current 
study investigated more musculoskeletal disorders, 
whereas the study in Spain assessed only musculoskeletal 
pain, and the study in Canada assessed only fracture pre-
valence. Differences in study design, eligibility criteria, 
and the use of a small sample size in both investigations 
compared to the current study could be another factor. 
However, the result of the current study showed relative 
similarity with the study done in Turkey Ankara 60.4%.25 

This resemblance could be due to similarities in muscu-
loskeletal disorder definitions, data collection methods, 
study design, and included musculoskeletal disorders.

On the other hand, the results of this study were lower 
than a study done in Beirut, Lebanon, which found 
a prevalence of MSDs, of 76.4%.31 This observed differ-
ence could be related to be difference in eligibility criteria; 
in the Lebanon study, all of the participants were stage 
V chronic kidney disease patients, which has been 
a positive correlation with MSDs.32 This discrepancy 
could be due to the adoption of differing definitions for 
musculoskeletal illnesses; in the Lebanon study, MSDs 
were classified according to predetermined diagnostic cri-
teria. The difference in data collection methods could 
explain the discrepancy; they used a rheumatologist and 
additional radiographic evidence, whereas the current 
study used a standard Nordic musculoskeletal disorders 
questionnaire and chart revision from a patient’s medical 
record, which could explain the discrepancy.

The prevalence of current study showed comparable 
similarity with the study done in Taiwan 53.3%.33 This 
can be explained by the similarities in study design, data 
collection method, and eligibility criteria, as well as the 
fact that musculoskeletal problems are treated in similar 
clinical and hospital settings. Similarly, the findings of 
this research are similar to those of a study conducted in 
Zagazig, Egypt 60.4%.11 The possible explanation might 
be similarity in exclusion criteria, study design, method 
of data collection and analysis and the possibility of 
similar hospital setups. However, the result of the current 
study showed that the prevalence of MSDs was rela-
tively higher with another study done in Egypt 
51.9%.34 This difference can be explained by differences 
in the included MSDs the current study included more 
musculoskeletal disorders, while study in Egypt limited 
to assess only about musculoskeletal pain. The other 

possible reason might be the small sample size used in 
the study, compared to the current study that might be 
underestimating the prevalence.

This study found that there was a negative significant 
association between MSDs and female sex (AOR=0.49 
P=0.03). Being female, approximately 50.6% less likely to 
develop MSDs than male. This result is supported by a study 
done in Egypt.24 In their study, MSDs were frequently 
observed in the male sex. On the contrary, the result of this 
study was not similar to the studies done in Spain and 
Canada.29,30 In Spanish study, male sex were 54% less likely 
to develop MSDs than female (AOR=0.46; P<0.00). This 
difference might be sample size difference of both studies 
with the current study, and also such differences might be 
due to the genetic or social differences between our com-
munity and those developed countries.

In the present study, participants between the ages of 
40–49 years were 3.3 times more likely to develop MSDs 
than participants with age between 19 and 29 years 
(AOR=3.34; P=0.04). This result is supported by studies 
done in Lebanon (AOR=1.04; P=0.04), Spain (AOR=1.31; 
P<0.00) and also study in Canada.29–31 This similarity can 
be explained by with ageing musculoskeletal tissue had 
increased risk of bone fragility, a decrease in ligament 
elasticity, a decreased muscular strength and function and 
a loss in cartilage resilience. This will affect the tissue not 
to perform their normal function.35

According to this study, stage of CKD and MSDs 
showed a negative significant association. Participants 
who were in stage III CKD, 76.1%, stage IV CKD, 
76.3% less likely to develop MSDs than participants in 
stage I CKD (AOR=0.24; P=0.03), (AOR=0.24; P=0.03), 
respectively. The finding of this study was different from 
the studies done in Taiwan and Canada.30,33 This disparity 
could be due to a difference in sample size and a higher 
number of participants in stage I of this investigation. 
Another variation could be the use of a prospective study 
design and eligibility criteria that differ.

This study indicates that participants having HTN as 
a co-morbidity were approximately 7.5 times more likely 
to develop MSDs than those who have not (AOR= 7.47; 
P=0.00). This result had shown difference with the study 
done in Taiwan, Lebanon and Ankara turkey.25,33,36 This 
difference might be the number of patients having MSDs 
and HTN can be varied in the studies, sample size differ-
ence and difference in eligibility criteria might be the 
potential reasons.
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In the current study, parathyroid level shows 
a significant association with MSDs. Study participants 
having parathyroid level ≥100 pg/mL 57.3% less likely 
to develop MSDs than study participants having 
a parathyroid level ≤65 pg/mL (AOR=0.43; P=0.02). The 
result of this was shown difference with the study done in 
Egypt.34 Reported that higher level of parathyroid level 
was associated with MSDs. This difference might be 
because of differences in sample size and eligibility cri-
teria. They used smaller sample size and they only 
included Stage V CKD patients, while the current study 
included participants from all stages and the possible rea-
son could be that they obtained blood samples during data 
collection but in this study chart revision was made.

According to this study, participants with their calcium 
level below 8.4mg/dl were approximately 6.0 times more 
likely to develop MSDs than those with ≥8.4 mg/dl 
(AOR=5.89; P=0.00). This result showed similarity with 
the study done in Egypt P<0.00.34 This similarity might be 
lower calcium level and may play a role in the develop-
ment of endothelial dysfunction and a disrupted mineral 
metabolism can be associated with different musculoske-
letal problems.37

The finding of this study also showed that participants 
having Serum 25 hydroxy vitamin D level <20 ng/mL, 
approximately 4.0 times more likely to have MSDs than 
those with ≥30 ng/mL (AOR=3.91; P=0.01). This finding 
shows similarity with the studies done in Egypt and 
Canada.30,34 This similarity explained by lower level of 
Serum 25 hydroxy vitamin D leads to secondary hyperpar-
athyroidism that causes increased bone loss, osteopenia, 
myopathy, muscle weakness and affect the muscle con-
traction function and muscle metabolism.38

The risk of recall bias while assessing some musculos-
keletal problems was one of the study’s weaknesses, as 
was the use of secondary data. The participants’ alcohol 
use and cigarette smoking were subject to social desirabil-
ity bias. Furthermore, this study did not assess pain inten-
sity or define the severity of musculoskeletal disorders. To 
address musculoskeletal issues in chronic renal disease 
patients, it is advised that preventive initiatives, policies, 
and treatment guidelines be developed. It is suggested that 
a referral mechanism be established between the nephrol-
ogy unit and the physiotherapy department. To address this 
health problem among people with CKD, physiotherapists 
must take the lead in raising awareness and developing 
a screening program. Further rigorous empirical studies 
are warranted.

Conclusion
The prevalence of musculoskeletal problems was moder-
ate, according to this study. Patients with chronic renal 
disease face a substantial number of musculoskeletal 
issues. MSDs were significantly associated with female 
gender, age between 40 and 49 yrs, stage III and stage 
IV CKD, hypertension, higher PTH level, lower calcium 
level and lower vitamin D level.
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