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Abstract 

Introduction: musculoskeletal (MSK) disorders 
account for approximately 20% of all years lived 
with disability worldwide however studies of MSK 
disorders in Africa are scarce. This pilot study aimed 
to estimate the community-based prevalence of 
MSK disorders, identify predictors, and assess the 
associated disability in a Tanzanian population. 
Methods: a cross-sectional study was conducted in 
one village in the Kilimanjaro region from March to 
June 2019. The Gait, Arms, Legs, Spine (GALS) or 
paediatric GALS (pGALS) examinations were used 
during household and school visits. Individuals 
positive in GALS/pGALS screening were assessed by 
the regional examination of the musculoskeletal 
system (REMS) and Modified Health Assessment 
Questionnaire (MHAQ). Results: among the 1,172 
individuals enrolled in households, 95 (8.1%, 95% CI: 
6.6 - 9.8) showed signs of MSK disorders using the 
GALS/pGALS examination and 37 (3.2%, 95% CI: 2.2 
- 4.3) using the REMS. Among 682 schools enrolled 
children, seven showed signs of MSK disorders using 
the GALS/pGALS examination (1.0%, 95% CI: 0.4 - 
2.1) and three using the REMS (0.4%, 95% CI: 0.0 - 
1.3). In the household-enrolled adult population, 
female gender and increasing age were associated 
with GALS and REMS-positive findings. Among 
GALS-positive adults, increasing age was associated 
with REMS-positive status and increasing MHAQ 
score. Conclusion: this Tanzanian study 
demonstrates a prevalence of MSK disorders and 
identifies predictors of MSK disorders comparable 
to those seen globally. These findings can inform 
the development of rheumatology services and 
interventions in Tanzania and the design of future 
investigations of the determinants of MSK 
disorders, and their impacts on health, livelihoods, 
and well-being. 

Introduction     

The burden of non-communicable diseases (NCDs) 
is a global health concern [1]. Among NCDs, 
musculoskeletal (MSK) disorders are significant 
contributors to disability [2], accounting for 20% of 
all years lived with disability (YLDs) in low and 
middle-income countries (LMICs) [3]. The 
prevalence of MSK disorders is influenced by many 
factors including genetics, trauma, infection, 
autoimmunity, and lifestyle [4,5]. In most global 
settings MSK disorders are more prevalent in 
women and older age groups [6]. Religion and 
ethnic groups have also been associated with MSK 
disorders [7]. Musculoskeletal disorders occur 
globally but access to appropriate diagnostic and 
management services in LMICs is minimal [8].  
There are limited rheumatological services in East 
Africa [9] and no rheumatologists in Northern 
Tanzania (personal communication with the 
registrar of the Medical Council of Tanganyika). The 
lack of diagnosis and management of MSK 
disorders negatively impacts sufferers, increasing 
the risks of many NCDs, adversely affecting 
psychosocial status, quality of life, household 
income, and well-being and potentially leading to 
permanent disability [1,10,11]. 

Screening tools to detect MSK disorders provide a 
standard screening approach that is practical for 
both patients and clinicians. The gait, arms, legs and 
spine (GALS) (ages ≥18 years) and paediatric GALS 
(pGALS) (ages ≤18 years) screening tools, and the 
Regional Examination of the Musculoskeletal 
System (REMS) are short physical examinations 
which have been validated for detecting MSK 
disorders [12-19]. The Health Assessment 
Questionnaire (HAQ) is used to assess physical 
disability associated with MSK disorders [20] and 
the modified HAQ (MHAQ) was developed for use 
in community settings [20]. 

Data on the prevalence of MSK disorders in LMICs 
are limited, with no published data to date from 
Tanzania. This pilot study applied the GALS/pGALS, 
REMS, and MHAQ tools with minor modifications to 
provide initial estimates of the prevalence of MSK 
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disorders in Tanzania. These data will inform the 
development of much-needed rheumatology 
services in Tanzania as well as the design of future 
studies in rural Tanzania. This study is intended to 
answer the following research questions. 

Research questions: 1) what is the prevalence of 
MSK disorders (defined as GALS/pGALS and REMS 
positive status) in Kimira village, Hai District 
Tanzania? 2) What is the physical disability impact 
(defined by MHAQ score) associated with MSK 
disorders in Kimira village, Hai District Tanzania? 3) 
What are the predictors associated with MSK 
disorders in Kimira village, Hai District, Tanzania? 

Methods     

Study design: this community-based pilot study 
was conducted between March and June 2019 in a 
single village within the Hai District of Kilimanjaro 
region, Tanzania. 

Study setting and participants: the village is 
situated on the southern slopes of Kilimanjaro at an 
elevation of 1,100 M. Initially, meetings with village 
leaders and enumerators (employed for the 2012 
population census) were held to introduce the 
project. A list of all households was obtained from 
enumerators and all household members were 
invited to participate in the study. In addition, all 
schools within the village´s geographical 
boundaries were visited to gather data from 
children. Inclusion criteria for participation in the 
study were: age five years or greater and village 
residency. When individuals were not available 
during the visit, another time was arranged. At 
school visits, children were provided with an 
information sheet for their parents to review. 

Data sources and measurement: to determine the 
prevalence of MSK disorders, GALS or pGALS 
examination was performed for all  
participants [14]. GALS/pGALS was used to detect 
the presence and region in the body with physical 
signs of MSK disorders. Questions were translated 
into Swahili, and extra questions were adapted for 
the rural Tanzanian context (Annex 1). Participants 

were classified as positive for GALS/pGALS when 
they presented with one or more objective physical 
signs in the gait, arms, legs, or spine. 

All individuals classified as positive by GALS/pGALS 
screening underwent further examination using 
REMS [12]. Regional examination of the 
musculoskeletal system was performed on the 
regions identified in the GALS examination to get 
detailed clinical signs and data on the functionality 
of the regions affected by MSK disorders. 
Participants were classified as REMS positive if they 
exhibited one or more MSK abnormalities in the 
examination. To determine the physical disability 
impact of MSK disorders, the MHAQ was 
administered for all GALS/pGALS positive 
participants. Questions were adapted for the 
Tanzanian context as well as being translated into 
Swahili (Annex 1). All questions were asked with a 
three-month recall period. Respondents´ total 
scores were calculated to provide an overall MHAQ 
classification [20]. 

Variables and data collection tool: physical 
examinations (GALS and REMS examinations) were 
performed by trained Tanzanian registered medical 
doctors or nurses. Data on participant age, sex, 
tribe, and religion were gathered and recorded 
using Open Data Kit (ODK) software, and then 
uploaded to secure servers for data management, 
analysis, and storage. All interviews were 
conducted in Swahili. 

Data analysis: all analyses were performed using R 
statistical software [21]. Records with incomplete 
data were excluded from analyses due to the 
likelihood of selection bias in the data gathered 
from school children with high levels of incomplete 
data. For descriptive analysis (prevalence and 
demographic characteristics: age, gender, religion, 
and tribe), all calculated proportions were reported 
with exact binomial confidence intervals. To 
determine predictors associated with MSK 
disorders and the physical disability impact, 
regression analyses were performed. Regression 
analyses were used to identify variables associated 
with the outcome variables: GALS/pGALS status, 

https://www.panafrican-med-journal.com
file:///C:/Users/Boris_Noukoua/AppData/Roaming/Microsoft/Word/annex1.pdf
file:///C:/Users/Boris_Noukoua/AppData/Roaming/Microsoft/Word/annex1.pdf


Article  
 

 

Nateiya Mmeta Yongolo et al. PAMJ - 47(36). 30 Jan 2024.  -  Page numbers not for citation purposes. 4 

REMS status, and MHAQ scores. Independent 
variables evaluated for all models were participant 
age (in years), gender, and religion. Multivariable 
models were constructed for each outcome 
variable. The models with GALS/pGALS and REMS 
status outcomes were fitted using data from 
household-enrolled adult participants. Models with 
REMS status and MHAQ score outcomes were 
fitted using data from the GALS-positive adult 
household enrolled population. To confirm the 
statistical significance of associations assessed for 
each outcome an initial maximal model was built 
and model simplification was performed using 
likelihood ratio tests (LRT) with a threshold of 
p<0.05. 

Ethical considerations: the study was approved by 
the College of Medical, Veterinary and Life Sciences 
(MVLS) Ethics Committee at the University of 
Glasgow (200180100), the Kilimanjaro Christian 
Medical University College Local Ethical Review 
Committee (KCMC/P.I/Vol.XI/2407) and the 
National Institute for Medical Research in Tanzania 
(NIMR/HQ.R.8a/Vol.IX/3038). Written informed 
consent for all participants was obtained, whereby 
all adults aged 18 years and above were provided 
with an information sheet and signed a consent 
form. For adult participants who had challenges to 
read and write, research assistants read the 
information sheet to them and they signed a 
consent form while being witnessed by a relative or 
guardian. Children aged 5 years to 17 years were 
asked to give assent and legal guardians signed a 
consent form on their behalf. 

Results     

Descriptive analysis (prevalence and demographic 
characteristics): a total of 1,854 participants were 
enrolled, with 1,172 (63.2%) from households and 
682 (36.8%) from schools. Details of the sampled 
populations and outcome measures are shown in 
Table 1 and Table 2. Details of the reasons for non-
participation of some approached participants 
were not provided but not all respondents 
approached agreed to participate. Of the 1,172 
household enrolled individuals, 95 (8.1%, 95% CI: 

6.6 - 9.8) were GALS/pGALS positive, and 37 (3.2%, 
95% CI: 2.2 - 4.3) were also REMS positive. Of the 
826 household enrolled adults, 91 (11.0%, 95% CI: 
9.0 - 13.4) were GALS positive, and 36 (4.4%, 95% 
CI: 3.1 - 6.0) were also REMS positive. Of the 346 
household enrolled minors, four (1.2%, 95% CI: 0.03 
- 2.9) were pGALS positive, and one (0.03 %, 95% CI: 
<0.01 - 1.6) was REMS positive. Of the 682 school-
enrolled individuals, eight were aged 18 years or 
older and were assessed by GALS but none were 
positive. Of the remaining enrolled, 674 minors 
enrolled in schools, seven (1.0%, 95% CI: 0.4 - 2.1) 
were pGALS positive and three (0.4%, 95% CI: <0.01 
- 1.3) were REMS positive. 

Of the 102 individuals (all ages) classified as 
GALS/pGALS positive through both household and 
school enrolment, 64 (62.7%) had normal 
functional status using the MHAQ tool, 28 (27.5%) 
had a mild functional loss, 5 (4.9%) had moderate 
functional loss and 5 (4.9%) had a severe functional 
loss (Table 2). 

Predictors of musculoskeletal disorders and 
physical disability impact: regression analyses 
were restricted to the household-enrolled adult 
population due to the small numbers of GALS 
positive children. The variable ´tribe´ was excluded 
from all models because of the dominance of a 
single tribe (Chaga). The logistic regression 
modelling of GALS and REMS status revealed that 
they were significantly associated with older age 
and female gender (Table 3). In the GALS positive 
cases, increased age was associated with positive 
REMS status. The linear regression model for the 
MHAQ score revealed that increased age was 
associated with a higher MHAQ score in the GALS 
positive population (Table 3). 

Discussion     

This pilot study, reveals an overall prevalence of 
GALS/pGALS positivity of 8.1% and REMS positivity 
of 3.2% in this rural Tanzanian household enrolled 
population. These estimates, generated with tools 
adapted for this context, indicate a burden of MSK 
disorders similar to the overall prevalence estimate 
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generated by the global burden of disease study 
2010 [22]. These estimates provide a strong 
rationale for further investigation of the clinical, 
economic, and societal burden of MSK in Tanzania. 

The GALS/pGALS and REMS tools cannot be used 
alone to diagnose arthritis. However, they are 
valuable to help identify cases and inform further 
investigations. The diagnosis of specific  
MSK disorder requires clinical history,  
physical examination and additional  
investigations [17,19,20,23,24]. 

The findings revealing that age and gender were 
both associated with GALS and REMS status  
are in line with previous studies of MSK  
disorders [4,6,24,25]. Investigation of modifiable 
factors associated with MSK disorders was beyond 
the scope of this study. Minor revisions were made 
to the MHAQ tool for application in the Tanzanian 
population and it is possible that these changes 
may have influenced the classifications reported, 
affecting the comparability of these data with other 
studies. Furthermore, the results showed an 
association between increased age and higher 
MHAQ scores, reflecting a greater loss of function 
in older age groups, as seen in the  
USA [10,24]. 

This was a small-scale pilot study, incorporating 
limited variables, from a single village only and the 
findings cannot be used to extrapolate results to 
wider populations e.g. national level or all rural 
areas. Similarly, because the analysis in this study 
included only data from adults, these results cannot 
be extrapolated to children. This pilot study 
provided valuable lessons to inform future studies 
that can in turn be used to inform policy and 
guideline updates. The GALS/pGALS, REMS and 
MHAQ tools can be applied with minor adaption 
and appropriate training in rural Tanzania. The high 
proportions of missing data and limited 
GALS/pGALS positive individuals in schools indicate 
future studies should enrol children in their 
households. The GALS/pGALS tool may classify 
some individuals with non-MSK disorders as 
positive, with important implications for the 

interpretation of prevalence studies. The 
GALS/pGALS-positive population identified in this 
study included some individuals with neuropathic 
disorders and amputations. Future studies could 
include additional questions to enable the 
collection of data on possible underlying causes of 
GALS/pGALS positive status [24,26,27]. 

Conclusion     

Findings from this study provide a first indication of 
the prevalence of MSK disorders and possible 
arthritis in rural Northern Tanzania, indicating that 
these disorders constitute an important health 
problem in this community. Further research to 
quantify the extent and impact of MSK disorders in 
multiple contexts in Tanzania and sub-Saharan 
Africa as a whole can provide evidence of the 
aetiology and impact of these disorders and their 
effects on the lives and well-being of affected 
patients, their families, and communities. 

What is known about this topic 

• Musculoskeletal (MSK) diseases are a 
leading cause of disability globally; 

• Older age and female gender are often 
associated with MSK disorders in many 
contexts worldwide. 

What this study adds 

• In this rural Tanzanian household enrolled 
population, the prevalence of GALS/pGALS 
positivity is 8.1% and the prevalence of 
REMS positivity is 3.2%; 

• In this rural Tanzanian population, of those 
GALS-positive respondents, 4.9% had a 
moderate functional loss, 4.9% had a severe 
functional loss, and increasing age is 
associated with a higher MHAQ score; 

• This population does not have access to any 
rheumatology services and as such this 
study reveals MSK disorders to be an unmet 
health need in Tanzania. 
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Table 1: summary of household (n=1172) and school enrolled (n=682) participants with GALS/pGALS and REMS 
positive status by age group, gender, religion, and tribe 

Variable Levels Household   School   

    GALS or pGALS 
positive/ total 
assessed n/N (%) 

REMS positive/GALS 
or pGALS positive n/N 
(%) 

GALS or pGALS 
positive/ total 
assessed n/N (%) 

REMS positive/GALS 
or pGALS positive n/N 
(%) 

Gender           

  Male 23/508 (4.5%) 6/23 (26.1%) 2/295 (0.7%) 1/2 (50.0%) 

  Female 72/664 (10.8%) 31/72 (43.0%) 5/387 (1.3%) 2/5 (40.0%) 

Age 
(years) 

          

  5-17 4/346 (1.2%) 1/4 (25.0%) 7/674 (1.0%) 3/7 (42.9%) 

  18-24 1/97 (1.0%) 0/1 (0%) 0/8 (0%) 0 (0%) 

  25-34 2/119 (1.7%) 0/2 (0%) - - 

  35-44 6/140 (4.3%) 2/6 (33.3%) - - 

  45-54 10/157 (6.4%) 1/10 (10.0%) - - 

  55-64 21/138 (15.2%) 10/21 (47.6%) - - 

  65 
above 

51/175 (29.1%) 22/51 (43.1%) - - 

Religion           

  Christian 77/960 (8.0%) 28/77 (36.4%) 0/167 (0%) 0 (0%) 

  Muslim 17/186 (9.1%) 9/17 (52.9%) 0/81 (0%) 0 (0%) 

  NA 26   434   

Tribe           

  Chaga 95/1093 (8.7%) 37/95 (38.9%) 0/228 (0%)   

  Others 0/57 (0%) 0 (0%) 0/14 (0%)   

  NA 22   440   

GALS: gait, arms, legs, and spine; pGALS: paediatric GALS; REMS: regional examination of musculoskeletal system; NA: 
not applicable indicates number of observations with missing data 
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Table 2: number and proportion of the GALS/pGALS positive participants (n=102) with different MHAQ classifications 
by age groups, gender, religion, and tribe 

Variable Levels MHAQ category n/N (%) 

    <0.3 (normal 
functional status) 

0.3-1.29 (mild 
functional loss) 

1.3-1.79 (moderate 
functional loss) 

≥1.8 (severe 
functional loss) 

Gender           

  Male 19/25 (76.0%) 4/25 (16.0%) 2/25 (8.0%) 0/25 (0%) 

  Female 45/77 (58.4%) 24/77(31.2%) 3/77 (3.9%) 5/77 (6.5%) 

Age 
(years) 

          

  5-17 9/11 (81.8%) 2/11 (18.2%) 0/11 (0%) 0/11 (0%) 

  18-24 1/1(100%) 0/1 (0%) 0/1 (0%) 0/1 (0%) 

  25-34 2/2 (100%) 0/2 (0%) 0/2 (0%) 0/2 (0%) 

  35-44 5/6 (83.3%) 1/6 (16.7%) 0/6 (0%) 0/6 (0%) 

  45-54 9/10 (90.0%) 1/10 (10.0%) 0/10 (0%) 0/10 (0%) 

  55-64 10/21 (47.6%) 8/21 (38.1%) 2/21 (9.5%) 1/21 (4.8%) 

  65 
above 

28/51 (54.9%) 16/51 (31.4%) 3/51 (5.9%) 4/51(7.8%) 

Religion           

  Christian 49/77 (63.6%) 19/77 (24.7%) 5/77 (6.5%) 4/77 (5.2%) 

  Muslim 9/17 (52.9%) 7/17 (41.2%) 0/17 (0%) 1/17 (5.9%) 

  NA 8       

Tribe           

  Chaga 58/95 (61.1%) 27/95 (28.4%) 5/95 (5.3%) 5/95 (5.3%) 

  NA 7       

MHAQ: modified health assessment questionnaire; NA: not applicable indicates number of observations with missing 
data for a given variable 

 

 

Table 3: model summaries for multivariable regression analyses of GALS status, REMS status and MHAQ score 
outcomes in the adult household enrolled population 

Modelled outcome (population) Age (years)   Gender (F vs M)   Pseudo R
2
 

  OR (95% CI) p-value OR (95% CI) p-value   

GALS status (adult household) 1.06 (1.05-1.08) <0.001 2.45 (1.44-4.16) 0.001 0.24 

REMS status (adult household) 1.08 (1.05-1.10) <0.001 3.40 (1.36-8.53) 0.009 0.26 

REMS status (adult household GALS 
positive) 

1.04 (1.01-1.07) 0.011 - - 0.11 

Outcome (population) β(CI) p-value β(CI) p-value   

MHAQ score (adult household GALS 
positive) 

0.12 (0.06-0.19) <0.001 - - 0.13 

GALS: gait, arms, legs, and spine; REMS: regional examination of musculoskeletal system; OR: odds ratio; β: coefficient; 
CI: confidence interval; MHAQ: modified health assessment questionnaire 

 

https://www.panafrican-med-journal.com

