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ABSTRACT

Chronic musculoskeletal (MSK) pain, specifically low back pain
(LBP) and osteoarthritis (OA), are a major cause of global dis-
ability, reduced quality of life and high socioeconomic burden.
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KEYWORDS

Research in high income countries suggests MSK pain is often
comorbid with other long-term conditions / non-communicable
diseases (NCDs) including diabetes, hypertension, and cardiovas-
cular disease. However, the epidemiology of comorbid NCDs
and MSK pain in low- and middle-income countries (LMICs) is
unclear. This systematic review aims to describe the prevalence

Prevalence; musculoskeletal
pain; osteoarthritis;
co-morbid Non
communicable diseases
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and pattern of comorbid NCDs in adults with MSK pain in
LMICs. Nine databases were searched for epidemiological stu-
dies in LMICs (World Bank categories). Paired researchers inde-
pendently identified studies, extracted data, and completed
critical appraisal using Hoy risk of bias tool. Random-effect
meta-analysis was used to estimate prevalence of NCDs comor-
bid with MSK pain. From 2112 citations; 14 studies (n=6093
adults with MSK pain, mean age=46.9years) were included.
Overall prevalence of MSK pain with comorbid NCDs was
46.1% (95%Cl 32.3 - 59.9). Systemic hypertension had the high-
est comorbid prevalence with MSK pain (42.6%, 95%CI| 25.6-
59.6), followed by diabetes (26.7%, 95%CI 16.1-37.3) and mental
health conditions (anxiety/depression; 24.9% 95%CI| 11.5-38.4). A
high proportion of patients with MSK pain in LMICs experience
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comorbid NCDs. Variable data/population samples, and under-
reporting limit accurate capture of prevalence estimates.
Understanding the true burden of MSK pain (specifically lower
back pain and hip/knee osteoarthritis) and comorbid NCDs is
critical to informing effective treatment strategies. The health
systems implications of these findings are imperative towards
person-centred care, organisation of care and efficient resource
utilisation in LMICs.

Introduction

In recent years, global health has been faced with a double burden of deaths and disability
from infectious diseases (including pandemics) and an increase in the impact of non-
communicable diseases (NCDs) such as cardiovascular disease, chronic lung illnesses,
diabetes and arthritis (Ferreira et al. 2023; Steinmetz et al. 2023; Vos et al. 2020). Chronic
musculoskeletal (MSK) pain, a common symptom from conditions such as osteoarthritis
and lower back pain (LBP), is a large contributor to the global disability burden.
Specifically, osteoarthritis saw a 104.9% increase in Disability Adjusted Life Years
(DALYs) between 1990 and 2016, while LBP remains the number one cause of disability
worldwide (Briggs et al. 2018; Hay et al. 2017). The most significant increase has been
seen in low- and middle-income countries (LMICs) (Ferreira et al. 2023; Hay et al. 2017;
Steinmetz et al. 2023; Vos et al. 2020).

Many NCDs share common risk factors, such as obesity, socioeconomic inequal-
ity, unhealthy lifestyle, older age and low health literacy (Vos et al. 2020). They are
also often found to be comorbid with one another; a pattern which has long been
seen in high-income countries (HICs). Comorbidity between NCDS and musculos-
keletal (MSK) pain conditions such as osteoarthritis and LBP is also likely increasing
in LMICs because of lifestyle changes and population ageing (Blyth et al. 2019).
Similar to HICs, emerging evidence increasingly suggests increased consumption of
unhealthy fast food, less physical activity due to growing prevalence of sedentary
activities as a result of increased use of computers (relating to employments),
televisions and/smart-phones (for social relaxation) in LMICs (NCD 2022). Other
common factors changing NCDs and comorbidity profile in LMICs include social
desirability and increased use of transportation systems designed to minimise
physical energy use, increased alcohol misuse and stress under prevailing harsh
economic conditions. The projection is such that the economic burden of NCDS
in LMICs may reach up to US$ 7 trillion by 2025 (Vos et al. 2020). Many LMICs
are not well-equipped to deal with this increasing burden of NCDs, which is
expected to continue to rise in the coming years. The potential disability, reduced
quality of life, decreased ability to work and consequent socio-economic impact of
living with chronic MSK pain and NCDs in these settings are huge and can impact
achievement of Sustainable Development Goals (Blyth et al. 2019; Briggs et al. 2018).

Policy changes to drive healthcare progress are difficult to plan, initiate or implement
without robust and contextual epidemiological data from LMICs. There is a knowledge
gap on the pooled prevalence and pattern of multimorbidity in LMICs (Arokiasamy et al.
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2015; Xu, Mishra, and Jones 2017). This is as most research into prevalence, management
and health policy requirements for NCDs has taken place in HICs, and only 5% of global
research into multimorbidity originates or take account of data from LMICs (Catala-
Lépez et al. 2018; Xu, Mishra, and Jones 2017). Current projections about the burden of
NCDS in LMICs are thus mostly extrapolated from countries with higher volumes of
relevant research (Blyth et al. 2019; Briggs et al. 2018; Cieza et al. 2020; Hay et al. 2017).
Not accounted for in these projections are factors such as the rapid epidemiological
transition in many LMICs relative to more stable dynamics in HICs. Pooled data from
studies conducted in LMICs could generate more precise estimates of prevalence of MSK
pain, specific patterns, and effects of comorbid NCDs in LMICs. An understanding of
a more precise estimate of the MSK pain-NCDs comorbidity profile in LMICs is there-
fore imperative in order to strengthen the evidence base for future policy reforms as well
as drive better policy integration of MSK into NCDs plans (Blyth et al. 2019). To the best
of our knowledge, no previous systematic review has investigated the prevalence and
pattern of NCDS and comorbid MSK pain (specifically osteoarthritis and LBP) in LMICs.
This study therefore aimed to summarise and appraise currently available evidence
regarding the prevalence and pattern of NCDs comorbid with MSK pain due to osteoar-
thritis or LBP among adults in LMICs.

Methods

Design: Systematic review and meta-analysis

Research Question: In adults living with MSK pain due to osteoarthritis or LBP in
LMICs, what is the current pattern and prevalence of comorbid NCDs such as
diabetes, cardiovascular diseases, respiratory diseases and mental illness - anxiety/
depression?

Protocol and registration

An a priori protocol was developed and registered with PROSPERO, an international
systematic review register (CRD42019134690). This systematic review has been reported
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) (Page et al. 2021).

Eligibility criteria

Epidemiological studies (cross-sectional, cohort and case-control) of adults 218 years of age
with clinically confirmed LBP or osteoarthritis of the knee or hip were considered for
inclusion. For the purpose of this review, focus was on chronic MSK pain due to low back
pain, and/or osteoarthritis (at any peripheral joint) due to substantial evidence that these are
the most prevalent MSK pain conditions globally (Hay et al. 2017). However, where available,
evidence was reviewed for other MSK pain conditions including chronic widespread pain.
This review was limited to populations residing in LMICs as classified by the world bank
(2013-2017). LMICs were defined as countries with a gross national income per capita of
<US$1006 (low income) or between US$1006 and US$3995 (lower-middle income) (World
Bank 2020). Further criteria for inclusion consist of report of at least one comorbid NCDs
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specifically: diabetes, cardiovascular diseases, respiratory diseases, and mental illness — anxi-
ety/depression alongside MSK pain. Studies focusing only on specific population subgroups
(specifically, cancers) were excluded from this review, due to differences in management, and
care pathways for cancer-related comorbidities in LMICs. Detailed eligibility criteria are
presented in Table 1.

Information sources and search strategy

A comprehensive search strategy including terms related to musculoskeletal pain,
comorbidities and developing/LMIC countries was developed with the help of an
information specialist (see appendix 1). The search identified publications from
the following databases from their inception until May 2021: MEDLINE, Embase
and AMED, CINAHLPlus, PsychINFO, Web of Science, Global Health Database
and Global Index Medicus. Hand searching through references of relevant studies
was also conducted for grey literature, but no grey literature-specific search
engines were used. No restrictions were put in place regarding language of pub-
lication or research date.

Table 1. Eligibility Criteria.

Inclusion criteria Exclusion criteria
Study design Epidemiology studies, e.g. cross-sectional or *Qualitative studies, case studies and abstract-
cohort studies only reports.
Participants and Population: Adults, 18 years and older who have *Children
conditions of back pain, knee osteoarthritis (OA) or hip OA *Patients with an absence of musculoskeletal
interest conditions or pain

*Studies in specific subpopulations, e.g.
cancer patients — will most commonly involve
patients in secondary/tertiary care settings
and may not be representative of the general
population.
*Studies based on individuals living in high-
income countries.
Interventions or At least one comorbid long-term conditions
exposures (LTC), for example cardiovascular disease or

diabetes, anxiety, depression. LTCs defined

according to the International Classification of

Diseases (ICD) criteria published by the WHO as

any ongoing, long term or recurring conditions

that can have a significant impact on people’s

lives
Comparisons or ~ Any, general population
control
groups
Outcomes of Primary outcomes
interest *Prevalence and incidence of comorbid LTCs in
those with musculoskeletal conditions (back
pain, knee OA and hip OA) in LMICs
Secondary outcomes:
*Other outcomes: mortality, quality of life
Setting Countries classified by World bank as low- or High-income and upper-middle income

lower-middle-income (LMICs), at any point countries according to World bank.
within the last 5 years (2013-2017).
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Study selection

Two researchers independently assessed the eligibility of the primary studies through title
and abstract screening using Covidence (systematic review software:www.covidence.org)
and pre-determined eligibility criteria, blinded to one another’s decisions. Full-text
review was conducted following this, in accordance with the same criteria. Conflicts
regarding eligibility were resolved through discussion between paired researchers, or by
an adjudicating third reviewer.

Data collection process and data items

The publications fully satisfying pre-defined criteria were subjected to data extrac-
tion and quality appraisal. A data collection proforma designed and piloted prior
to extraction included country and region of study, study setting, study design,
sampling strategy, sample size, study population demographics (mean age, BMI,
gender proportion, occupational status). Data extracted included raw participant
estimates with and without NCDs comorbid with MSK and controls where avail-
able. Information on the prevalence (as a percentage) or risk (as an odds ratio -
OR) of NCDs comorbid with MSK pain was also extracted and tabulated. Data
extraction was performed independently by two researchers before cross-
referencing and discussing disagreements where applicable.

Risk of bias within studies

Two independent reviewers assessed methodological quality of eligible full texts based on
the risk of bias tool by Hoy et al. (2012). Reviewers were blinded to each other’s
assessment until independent reviewers were completed. Disagreements were resolved
with discussion.

Summary measures and data analyses

A random effects meta-analysis was conducted due to anticipated variations in the study
design, participants and methodologies (Egger, Davey Smith, and Phillips 1997). Where
given, period prevalence was reported. Absolute numbers were also used to calculate
proportion/percentages of people with MSK and comorbid NCD where required. Point
prevalence (proportion of the study sample having co-morbid NCDs) were used in
statistical pooling. Pooled prevalence estimates were reported with 95% confidence
intervals (CI). Heterogeneity was assessed by inspection of forest plots and calculation
of I with a score of >60% indicating high heterogeneity. Meta-analysis was performed
for data involving MSK pain overall and any comorbid NCDS. Subgroup analyses on
prevalence of comorbid NCDS with hip/knee OA and LBP were presented including
consideration for relative contributions of data from studies with low, moderate, and
high risk of bias as a form of sensitivity analysis. Analyses were conducted using MetaXL
using double arcsine transformation variant for meta-analysis of prevalence (Barendregt
et al. 2013).
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Results
Characteristics of included studies

Comprehensive search yielded 2112 citations. Subsequent title and abstract screening
resulted in 219 potentially eligible full texts (Figure 1). Of these, 14 studies presenting
data on comorbid NCDs across 6 United Nations geographical subregions (8 studies with
participants in Africa and 6 in Asia) with MSK pain from 7 LMICs (i.e. Egypt, Ethiopia,
India, Indonesia, India, Kenya, Nigeria and Pakistan) were included in this review.
Primary studies data were collected between 2003 and 2018. On average, participants
were aged 46.9 years (range: 20-69 years) (Aboderin and Nanyonjo 2017; Aggarwal et al.
2013). The majority (>50%) were female. Only eight studies recorded Body Mass Index
(BMI). Where recorded, participants were typically overweight (mean BMI > 25kgm ™ in
studies) or obese (BMI >30 in 3 studies). Employment status across most studies (8/14)
was not reported, but of the 6 studies where information was provided, an average 63.9%
of participants were employed. Detailed characteristics of included studies are presented
in Table 2.

Methodological quality appraisal

Detailed risk of bias assessment is summarised in Table 3. Of the 14 included studies, seven
(Aboderin and Nanyonjo 2017; Adebusoye, Ogunbode, and Alonge 2013; Aggarwal et al.
2013; Akintayo et al. 2019; El-; Sagheer, Khan, and Sharif 2013; El-Sayed et al. 2010; Yerima
and Adelowo 2017) were assessed as having low risk of bias (having satisfied > 50% of criteria
based on the Hoy et al. (2012) risk of bias tool). Although most studies reported adequate case
definitions (85.7%), methods used to define and diagnose low back pain and hip/knee OA
often lacked clear validity. Only four studies (Abdel-Nasser et al. 1998; Adebusoye,

Citations identified through Additional records identified
database search (n =2112) through other sources (n = 0)

X
‘ Removal of duplicates (1) ‘

s 2

Title and abstract screening (n = 2111) >{ Excluded (1892)

Additional Full-Text Exclusions (n = 205),
v due to:

* Wrong outcomes (10)
* Wrong patient population (28)

* Wrong study design (21)
* Wrong setting (13)
* Unobtainable in ILL (8)
* Poster/no full data (5)

Eligible for full-text screening (n = 219)

L 2

Included in review for data extraction,

R R . . _ * Duplicate (1)
analysis and risk of bias evaluation (n = « No results or only narrative (1)
14) * Wrong indication (1)

[ Included ] [ Eligibility] [Screening ] [IdentificationJ

* Wrong intervention (1)

Figure 1. PRISMA study selection flow diagram.
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Ogunbode, and Alonge 2013; Aggarwal et al. 2013) used standardised criteria to diagnose/
define comorbid NCDs as this data were largely collected via self-reporting. Seven studies
(Abdel-Nasser et al. 1998; Igbal et al. 2011; Kusumaningtyas, Tamtomo, and Murti 2018;
Mahmoud et al. 2019; Narayan, Thabah, and Poduval 2017; Omoke and Amaraegbulam
2016; Shah, Kataria, and Joshi 2011) were assessed as at high risk of bias. Two most common
reasons for classifying studies as at high risk of bias included an absence of random sampling
techniques (n = 10) and samples not closely representing wider populations (Table 2: study
population and eligibility criteria notes).

Prevalence of NCDs (hypertension, diabetes mellitus and anxiety/depression) with
MSK pain

Among adults in LMICs, a wide range of NCDs were reported to be comorbid with MSK
pain: diabetes (number of studies (n) = 8), hypertension (n = 7), mental health conditions
(including anxiety and depression, n=>5), obesity (n=38), peptic ulcer (n=3), toxic
goitre/thyroid disease (n =2), coronary artery disease (n =3), chronic obstructive pul-
monary disease/bronchial asthma (n =3), and metabolic syndrome (n=1). For this
review, analysis was focused on the three most common NCDs reported, i.e. hyperten-
sion, diabetes and mental health conditions including anxiety and depression. Studies
predominantly reported point prevalence (i.e. in absolute numbers or percentages) of
comorbid NCDs among adult patients with MSK pain. A summary of results and forest
plots of meta-analysis is presented in Figures 2-6.

For any of the three most common NCDs (i.e. hypertension, diabetes and mental
health conditions) comorbid with MSK pain, 11 of 14 included studies (n=2383)
provided suitable data for meta-analysis. Overall prevalence of any one NCD comorbid
with MSK pain (Figure 2a) was 46.07% (95% CI 32.3-59.9, 12 20.5%). Furthermore, eight
studies reported MSK pain comorbid with at least two or more NCDs in over half of their
participants - Figure 2b. Pooled prevalence was 53.5% (95% CI 34.5-72.4, I* 18.4%).

MSK Comorbidities Sample Cases Prevalence (95%CI)  Risk of bias
Study ID Diagnosis size
Abdel-Nasser et al 1998 Knee OA  depression 40 4 10.00(02-19.8) . 0 i
11 ‘ “
Akintayo et al. 2019 Knee OA  diabetes/ 250 201 80.40 (69.3-91.5) . [
hypertension/depression 10 |
El-Sayed etal. 2010 LBP depression/anxiety 900 191 2122(182-242) O ‘
9 4 === ==
Igbal etal. 2011 Knee OA  diabetes/hypertension 100 64 64.00 (483-79.7) . 8
Kusumaningtyas|etal 2018 Knee OA  diabetes 50 32 64.00(41.8-862) () 74 .
| =
|
Mahmoud et al. 2018 Knee OA  diabetes/hypertension 100 43 43.00(30.1-55.9) () 61 —d—
Narayan et al. 2017 Knee OA  diabetes/hypertension 161 105 65.21(52.7-77.7) . 5 4 4
Qmoks et al. 2016 LBP diabetes/ 201 81 27.84(218-339) O 4
hypertension/depression |
|
Sagheer et al. 2013 LBP Anxiety 140 13 929(42-143) @) 34 ——
|
Shah et al. 2011 LBP depression 107 59 5514 (41.1-69.2) () 21 —
Yerima etal. 2017 Knee OA  diabetes/ 244 154 63.12(532-73.1) . 14 M
hypertension |
0 +——— —
Pooled prevalence 46.07 (32.3- 59.9) 0 10 20 30 40 50 60 70 80 90 100
Random effects I 20.5%
[ Ty o High risk

Figure 2a. Forest plot: Overall MSK and NCD comorbidities with indications of overall risk of bias per study.
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MSK Comorbidities Sample Prevalence (95%

Study ID Diagnosis 46 Cases cn Risk of bias
Akintayo et al. Knee OA diabetes/ 250 201 80.40 (69.3-91.5) . 12
2019 hypertension/depression

11
El-Sayed et al. 2010 LBP depression/anxiety 900 191 21.22(18.2-24.2) .

10
Iqbal et al. 2011 Knee OA diabetes/hypertension 100 64 64.00 (48.3-79.7) . 2 -

8 “
Kusumaningtyas et Knee OA diabetes 50 32 64.00 (41.8-86.2) ‘ 7 .
al 2018
Mahmoud et al. Knee OA diabetes/hypertension 100 43 43.00 (30.1 -55.9) . @ =
2018 5 —
Narayan etal. 2017 Knee OA diabetes/hypertension 161 105 65.21 (52.7-77.7) ‘ A |
Omoke etal. 2016 ~ LBP diabetes/ 291 81 27.84 (21.8-33.9) . 3 —
hypertension/depression
Yerima etal. 2017 Knee OA diabetes/ 244 154 63.12(53.2-73.1) . 2 —
b i 1 —h—
Pooled prevalence 54.(34.5-72.4)
0 10 20 30 40 50 60 70 80 90 100

Random effects I 184% % prevalence

Figure 2b. Forest plot: Overall MSK and NCD comorbidities (>2).

Comorbid hypertension with MSK pain was reported in seven studies (n = 2007), with
prevalence ranging from 17.0%-64.8%. The range was 17.0-64.80% amongst African
populations and 32.3-64.0% amongst Asian populations. Of the seven studies, two were
low risk of bias and four were at high risk of bias. One study (Aboderin and Nanyonjo
2017) reported the risk of hypertension in this population as an unadjusted OR but was
not included in meta-analysis. Pooled prevalence of comorbid hypertension with MSK
pain Figure 3 (6 studies, n=1146) was 42.6% (95% CI 25.6-59.6, 2 7.1%).

Comorbid diabetes with any MSK pain was reported in eight studies (n = 2057). Of
these, two were low risk of bias and five were high risk of bias. Prevalence ranged from
4.5%-64%; 36.0-64.0% (mixed point and period prevalence) amongst Asian populations,
and 15.6-26.0% (period prevalence only) amongst African populations. One study
reporting data as an unadjusted OR could not be included in the meta-analysis. Overall
pooled prevalence of comorbid diabetes with MSK pain Figure 4 (7 studies, n = 1196) was
26.65% (95% CI 16.1-37.3, I? 41.3%).

Study ID SSE:PIE Cases  Prevalence (95% CI)  Risk of bias
Akintayo et al.
2019 250 162 64.80 (54.8-74.8) . 7 ——
Igbal etal. 2011 100 64 64.00 (48.3-79.7) ‘ 6 4 —
Mahmoud et al.
2018 100 17 17.00 (8.9-25.1) . 51 it
4 A —
Narayan etal. 2017 161 52 32.29 (23.5-41.1) .
Yerima etal. 2017 244 144 59.02 (49.4-68.7) . 31 -
Omoke etal. 2016 291 63 21.65 (16.3-26.9) (] 2 1 —4-
1 4
Pooled prevalence 42.60 (25.6-59.6)
0 — T T T T T T

Random effects I? 7.05%
0 10 20 30 40 50 60 70 80 90 100

Figure 3. Forest Plot: MSK prevalence with comorbid Hypertension with indications of overall risk of
bias per study.
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Study ID Sample size ~ Cases  Prevalence (95% CI)  Risk of bias
Akintayo et al. 2019 250 39 15.60 (10.7-20.5) O
8 —-
Igbal et al. 2011 100 43 43.00 (30.15-55.9) . 7 "
Mahmoud et al. 2018 100 26 26.00 (16.0- 35.9) . 6 —h—
Narayan et al. 2017 161 58 36.03 (26.8-45.3) . 51 i
Kusumaningtyas et al. 2018 50 32 64.00 (41.8 - 86.2) . 41 4
Yerima et al. 2017 244 40 1639 (113 -21.5) @) 349
Omoke et al. 2016 291 13 447 (2.0-69) . 2 154
1 - _‘}_
Pooled prevalence 26.65(16.1 -37.3)
0 T T T T T T T T T 1
> s
REHoM e ALi28% 0 10 20 30 40 50 60 70 80 90 100

Figure 4. Forest Plot: MSK prevalence with comorbid Diabetes with indications of overall risk of bias
per study.

Five studies (n = 1437) reported prevalence of comorbid anxiety/depression amongst
patients with MSK pain (range: 10%-55.1%). Prevalence of comorbid anxiety/depression
was higher amongst African populations. Of these, three had low risk of bias and two had
high risk of bias. Overall prevalence of anxiety/depression amongst patients with MSK
pain Figure 5 was 24.94% (95% CI 11.5-38.4, 1> 44.9%).

Overall, compared to LBP at 26% prevalence (CI —0.03 to 0.55, I* 0.94%), studies
consistently report a pattern of higher prevalence of comorbid NCDs 55% (CI 0.34-0.77,
12 95%) with knee OA (Figure 6). Further subgroup analysis of comorbid NCDs based on
specific MSK pain (hip/knee OA and LBP) is subsequently presented:

Comorbid NCDs with hip/knee OA

The prevalence of hypertension among patients with OA was reported in six studies (1 =
1258). Two of these studies had a low risk of bias, and three had a high risk of bias. Five of the

Study ID Sample size ~ Cases  Prevalence (95% CI) Risk of bias
Shah et al. 2011 107 59 55,14 (41.1-69.2 @
( 69.2) 6 - —

El-Sayed etal. 2010 900 9 1033 (82-12.4) O 5]
Sagheeretal. 2013 140 17 12.14 (64-17.9) )

. 4-17. 41 —m
Akint: tal. 2019 250 105

ntayoieta 42.00 (34.0-50.0) . 3 - -
Abdel-Nasser et al.
1998 40 4 10.00 (0.2-19.8) o 2 ——
Pooled prevalence 24.94 (11.5-38.4) 1 4
Random effects I* 44.9%
0 T T I — 1

0 10 20 30 40 50 60 70 80 90 100

Figure 5. Forest Plot: MSK prevalence with comorbid Depression and Anxiety with indications of
overall risk of bias per study.
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Study name Prevalence CILL CIUL Weight ° T

El-Sayed et al. 2010 depression/anxiety 021 018 024 27.60% Low
Omoke et al. 2016 diabetes/hypertension/depr  0.28 022 0.34 26.09% High
Sagheer et al. 2013 Anxiety 009 004 015 26.72% low
Shah et al. 2011 depression 055 041 070 19.51% High
026  -0.03 055 49.67% 93.76% 0.01
010  -0.06 0.26 14.78% High
r 080  0.69 0.92 14.63% Low
063 053 073 14.76% Low

064 048 080 14.02% High
064 041 087 12.92% High
etal iabet el 043 030 056 14.42% High
Narayan RetAl 2017 diabetes/hypertension 065 053 0.78 14.47% High
oA 055 034 0.77 50.33% 94.54% 0.07
Combined prevalence 041 009 073 96.68% 0.05

Figure 6. Forest Plot: Subgroup analysis of comorbid NCDs with specific MSK Pain (i.e. hip/knee OA
and LBP) with indications of overall risk of bias per study.

studies reported outcomes as percentage prevalence (range: 7.0% to 64.8%), with one
reporting an unadjusted OR 2.8 (95% CI 1.7-4.6). Overall pooled prevalence of comorbid
hypertension with hip/knee OA (5 studies, n = 855) was 46.9% (95% CI 29.1-64.2).

A total of seven studies (n = 1308) reported the prevalence of comorbid diabetes among
patients with hip/knee OA. One study (Abdel-Nasser et al. 1998) reported unadjusted OR
1.4 (95% CI 0.7-2.7). For a total of 905 patients, six studies reported prevalence estimates in
percentages (range: 15.60% to 64%) and were included in the meta-analysis. Pooled
prevalence of comorbid diabetes with OA was 31.6% (95% CI 19.6-45.0).

Comorbidity of hip/knee OA with anxiety/depression was reported in two studies (n = 290)
(Abdel-Nasser et al. 1998; Akintayo et al. 2019), with data presented as percentage prevalence
(10%, 42%). A meta-analysis was not conducted due to the limited number of studies.

Comorbid NCDs with back pain

Only two studies (1 = 649) reported prevalence of hypertension among patients with LBP:
one as a percentage prevalence of 21.7% (28) and the other as OR 2 (95% CI 1.2-2.3)
(Aboderin and Nanyonjo 2017). Similar to hypertension, comorbid prevalence of dia-
betes with LBP was reported by only two studies (n = 649) as a percentage prevalence of
4.5% and OR 1.2 (95% CI 0.6-2.5). These two studies (Aboderin and Nanyonjo 2017;
Omoke and Amaraegbulam 2016) were accessed as at low and high risk of bias, respec-
tively. Pooled prevalence of comorbid hypertension/diabetes with LBP was not estimated
due to limited data.

Comorbid LBP with anxiety/depression was reported by four studies (n = 1307). Three of
these were assessed as having low risk of bias (Aboderin and Nanyonjo 2017; El-Sayed et al.
2010; Sagheer, Khan, and Sharif 2013) and one as high risk of bias (Shah, Kataria, and Joshi
2011). Three studies reported prevalence estimates as a percentage (range: 10.3%-55.1%),
while the fourth (Aboderin and Nanyonjo 2017) reported the risk of depression in patients
with LBP OR 1.1 (95% CI 0.89-1.25). Based on three studies (n = 1147), pooled prevalence of
anxiety/depression among patients with LBP in LMIC was estimated at 21.4% (95% CI
0.02-49.8).

Discussion

This systematic review aimed to appraise and synthesise current evidence on the prevalence
of comorbid NCDs with MSK pain among adults in LMICs. Findings demonstrates a high
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prevalence of comorbid NCDs in over half of patients living with MSK pain in LMICs.
Hypertension was found to have the highest comorbid prevalence (42.6%, 95% CI 25.6-
59.6) with MSK conditions followed by diabetes (26.65%, 95% CI 16.1-37.3) and common
mental health condition including anxiety and depression (24.94%, 95% CI 11.5-38.4).

Our results echo previously published findings of high prevalence of comorbid NCDs
in LMICs (Abebe et al. 2020). According to our findings, up to two-thirds of adult
patients consulting with MSK pain specifically LBP and hip/knee OA will also present
with one or two other NCDS in LMIC settings. The pooled prevalence of hypertension
amongst patients with hip/knee OA in this study at 46.9% is notably higher than the
global prevalence estimated as 31.1% in 2010 (Mills, Stefanescu, and He 2020). This is an
important finding and suggests that patients with OA in LMICs bear a greater burden of
cardiovascular disease than the general population. Similarly, the pooled prevalence of
diabetes mellitus (31.6%) among patients with hip/knee osteoarthritis found in this
systematic review is notably higher than the global prevalence of diabetes mellitus,
which was estimated at 9.3% in 2019 (Saeedi et al. 2019). The increased prevalence of
cardiovascular health conditions and diabetes amongst patients with chronic MSK pain
could be explained by shared risk factors amongst chronic MSK and cardiovascular
conditions, such as obesity, nutritional (diet)/lifestyle and sociocultural factors germane
to LMICs as well as possible indirect causative relationship between chronic MSK pain
and cardiovascular disease. In addition, an interplay of polypharmacy from multiple help
seeking (e.g. traditional and orthodox care) and self-medications could also affect
comorbidity patterns, but these would all be subject to further research.

We observed a general dearth of data regarding comorbid anxiety/depression with MSK
pain among adults in LMICs, but our current finding of a 24.94% prevalence of anxiety/
depression among adults with MSK pain from five studies involving 1437 participants is of
high clinical relevance. This is as research in HICs has shown that anxiety and depression
strongly predict outcome of care for MSK patients (ARMA 2018; Ogbeivor and Elsabbagh
2021). Reporting of mental health issues for patients with MSK pain in LMICs may be
susceptible to several interrelated factors including the way health services are organised,
awareness and cultural belief systems (Patel 2007). It is likely on an individual level that
such conditions are underdiagnosed and therefore underreported due to reasons such as
ongoing stigma and cultural awareness around mental health. Health professionals have an
important role to play given that awareness and understanding of mental health problems
co-morbid with physical health conditions are variable. Cultural/clinical minimisation of
the impact of MSK pain on mental health of patients is a challenging issue that can easily
prevent mental health diagnosis. Therefore, it would appear that further identification and
treatment of common mental disorders such as anxiety and depression as part of overall
care for MSK pain is policy imperative in LMICs.

This, as far as we are aware of, is the first systematic review and meta-analysis to
specifically assess the prevalence and pattern of comorbid NCDs among patients with
MSK pain in LMICs. In this study, we have made effort to conduct a robust review of
available evidence ensuring alignment with established guidelines including
a comprehensive search strategy in bibliographic databases, with additional hand search-
ing of reference lists, and independent study selection by paired reviewers, which
enhances the robustness of this review. However, we acknowledge that there are many
other sources of MSK pain, including inflammatory arthritis, connective tissue disorders
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and chronic neck pain which were not specifically searched for in order to make the
present review manageable. Our citation tracking of included studies and seminal articles
in this field was designed to mitigate this, and we therefore think it is unlikely that
important papers have been missed.

A major limitation is the small number of studies contributing to the evidence base in
this systematic review and meta-analyses. Identified studies were also found to be limited
in methodological rigor (Figure 2a) and number of LMICs (n=7) represented. The
evidence base for this review of comorbid NCDs with MSK pain in LMICs was limited
to three United Nations geographical regions (South East Asia, North Africa and Middle
East, and Sub-Saharan Africa) but from seven countries only. Findings indicate high
prevalence across these regions but studies from Africa reported higher prevalence
estimates. Future studies need to explore further the reasons associated with this high
prevalence as it has implications for health systems planning and socio-economic output.
Limitations in methodological rigor and highlighted gaps in evidence are a direct reflec-
tion of research activities, priorities of global health research funders and research
investment in NCDs in LMICs. On the other hand, a quick search of the Medline
database on these subject yields potentially eligible epidemiological studies in hundreds
from HICS. There is therefore an urgent need for capacity building regarding epidemiol-
ogy of chronic MSK pain as well as comorbid NCDs in LMICs.

Furthermore, all included studies were cross-sectional in design and reported on point
prevalence outcomes and often a narrow selection of population samples. We acknowl-
edge the potential effects of these limitations on the pooled prevalence estimates of MSK
pain and comorbid NCDs presented in this review. Statistically, moderate heterogeneity
(I” up to 44.9%, Figures 2-5) which was found across our analyses may be due largely to
small sample sizes, variable population groups, definitions and diagnosis of NCDs.
Furthermore, since many of the included studies were conducted in hospital settings or
used unstandardised health care records data, it is highly plausible that accurate pre-
valence of NCDs comorbid with MSK pain in community settings is yet to be captured
within the current evidence. It is therefore likely that real-world prevalence of comorbid
NCDs and MSK pain in LMICs is yet unknown.

A similarly important question is the prevalence of comorbid NCDs and MSK
conditions amongst younger populations living in LMICS. This is, however, outside
the scope of this present review), population fell outside of the scope of this review due to
significant differences in pathology, prognosis and management of children with MSK
conditions and NCDs in LMICs. As such, any synthesis of younger populations would
require separate analysis and interpretation in view of multiple other factors. It is
essential that a further independent systematic review is undertaken to better understand
the prevalence of comorbid NCDs amongst young patients with MSK conditions.

We do not draw conclusions regarding causal relationship between MSK pain and
comorbid NCDs based on this review. However, the impact of living with chronic MSK
pain on a patient’s lifestyle (e.g. reduction in exercise/physical activity avoidance because
of pain, sedentary lifestyle and consequent weight gain - all contributing factors to the
development of cardiovascular disease and other NCDs) has been suggested as possible
mechanism for increasing prevalence of MSK pain co-morbidity with NCDs (Nuesch
et al. 2011; Van der Zee-Neuen et al. 2016; Williams et al. 2018). Clinician and patient
awareness of this association may benefit from increased monitoring of risk factors,



INTERNATIONAL JOURNAL OF HEALTH PROMOTION AND EDUCATION e 21

health education/promotion and prevention of worsened outcomes as part of routine
MSK care in LMICs. Similarly, patients undergoing investigation and management of
NCDs in LMICs would likely benefit from assessment and optimisation of any MSK
problems which may be co-morbid or contributing to their presentation. Integrating
MSK assessment into routine care of NCDs would likely pick up a significant number of
MSK diagnoses which may otherwise be missed. This would allow for targeted manage-
ment of any such MSK diagnoses, optimizing functional ability to facilitate lifestyle
changes which are beneficial for a wide range of NCDs.

Across many healthcare settings in LMICs, care may often be siloed in professional groups,
orientated toward acute problems and the urgent needs of patients. However, this systematic
review highlights a high prevalence of comorbid NCDs which means that adult MSK patients
in LMICs are now presenting with complex health care needs. Not addressing complex needs
of MSK patients with chronic NCDs may perpetuate a vicious cycle of increase healthcare
utilisation, poor socio-economic outcomes and mortality. Given limited/scarce resources,
effective care for this population group therefore requires a paradigm shift towards a dynamic
MSK service that can manage diverse patient needs using a whole person-centred approach
rather than in siloed patterns. This may help to alleviate the burden associated with MSK pain
and improve health outcomes for patients in LMICs. This also raises questions regarding
unmet research and training needs for MSK in LMICs (Arokiasamy et al. 2015; Blyth et al.
2019; Briggs et al. 2018). On the other hand, health systems strengthening efforts in LMICs
can also be targeted towards NCDs, with consideration for MSK health in patients with
hypertension, diabetes and mental health problems (Briggs et al. 2019, 2023). On this wise,
extending service models for NCDs to better integrate MSK health will be sustainable and
more person centred. We call on government, research institutions, funding bodies and
professional organisations to prioritise efforts to help to improve quality of musculoskeletal
care and research in LMICs. This has socio-economic impact and is key to the achievement of
the sustainable development goals.

Conclusions

Findings from this systematic review evidence a high prevalence of comorbid NCDs
including hypertension, diabetes, anxiety and depression among adult patients with MSK
pain in LMICs. It highlights the co-existence and complex interaction between MSK pain
and other comorbid NCDs previously documented in HICs in LMIC:s at a higher scale. To
improve outcomes of care for MSK patients in LMICs and prevent a vicious cycle of
increasing mortality and worsened socioeconomic outcomes, identification, assessment
and addressing comorbid NCDS in MSK patients is an urgent policy imperative for health
systems in LMICs. Further research and infrastructures such as integrated primary health-
care database including NCDs and increased awareness among clinicians could aid accu-
rate assessment of the scale of this problem, adequate healthcare plan, person-centred care
and improved health outcomes of MSK patients with comorbid NCDs in LMICs.
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