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Abstract

Background Musculoskeletal disease is a major cause of

disability in the global burden of disease, yet data regard-

ing the magnitude of this burden in developing countries

are lacking. The Surgeons OverSeas Assessment of Sur-

gical Need (SOSAS) survey was designed to measure the

incidence and prevalence of surgically treatable conditions,

including musculoskeletal conditions, in patients in low-

and middle-income countries, and was administered in the

West African nation of Sierra Leone in 2012.

Purpose We attempted to quantify the burden of poten-

tially treatable musculoskeletal conditions in patients in

Sierra Leone.

Methods A cross-sectional two-stage cluster-based sur-

vey was performed in Sierra Leone using the SOSAS. Two

individuals from each randomly selected household

underwent a verbal head to toe examination. The muscu-

loskeletal-related questions from the SOSAS survey in

Sierra Leone were analyzed to determine the prevalence of

musculoskeletal problems in the study population. Preva-

lence is reported as the number of respondents with a

musculoskeletal problem now and number of respondents

with a musculoskeletal problem during the past year.

Respondents had ‘‘no need’’ for care, they ‘‘received care’’,

or they faced a barrier that prevented them from receiving

care.

Results One thousand eight hundred seventy-five house-

holds were targeted, with 1843 undergoing the survey,

which yielded 3645 individual respondents. Of the indi-

vidual respondents, 462 (n = 3645; 12.6% of total; 95%

CI, 12%–13%) had a traumatic musculoskeletal problem
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during the past year, and 236 (n = 3645; 6% of total; 95%

CI, 5%–7%) respondents had a musculoskeletal problem of

nontraumatic etiology. Of respondents with either a trau-

matic or nontraumatic musculoskeletal problem, 359

(n = 562; 63.9% of total; 95% CI, 59.5–68.3%) needed

care but were unable to receive it with the major barrier

reported as financial.

Conclusion Resource allocation decisions in global

health are made based on burden of disease data in low-

and middle-income countries. The data provided here for

Sierra Leone may offer some generalizable insight into the

scope of the burden of musculoskeletal disease for low-

and middle-income countries, especially in Sub-Saharan

Africa, and provide concrete evidence that musculoskeletal

health should be included in the global health discussion.

However, there may be important differences across

countries in this region, and further study to elucidate these

differences seems critical given the large burden of disease

and the limited resources available in these regions to

manage it.

Introduction

Musculoskeletal disease encompasses a wide range of

conditions that vary from traumatic injury to congenital

malformations, disabling arthritides to chronic low back

pain, many of which benefit from surgical interventions.

They affect a large portion of the world’s population in one

form or another, with nontraumatic musculoskeletal dis-

ease estimated to account for 6.8% of all disability-

adjusted life years lost according to the latest Global

Burden of Disease studies [27, 37]. However this 6.8% of

disability-adjusted life years does not include those lost

owing to musculoskeletal trauma. Traumatic injury is

estimated to cause 9% of annual deaths and accounts for

11% of global disability-adjusted life years, more than is

attributed to HIV, malaria, and tuberculosis combined [27].

An estimated 70% of traumatic injuries in populations in

low- and middle-income countries occur in the extremities

[20, 27, 32]. These previous data indicate that musculo-

skeletal conditions, traumatic or nontraumatic, are a

substantial contributor to the global burden of disease, and

deserve attention by those who set the global health agenda

[3, 6, 19]. The capacity to deal with disabling, chronic, and

acute musculoskeletal conditions will be met only by

increasing surgical capacity in low- and middle-income

countries [6, 19, 35]. To allow for informed allocation of

resources for strengthening health systems, the little data

that exist must be expanded on so that the scope of the

burden of musculoskeletal disease in low- and middle-

income countries may be known [5, 8, 22, 38]. The epi-

demiology of musculoskeletal disease in Sierra Leone is

presented here with the goal of encouraging the develop-

ment of programs to address the burden of musculoskeletal

impairment and disability in Sierra Leone and other low-

and middle-income countries. By reporting on the burden

of disease in Sierra Leone, decision-makers working in

other low- and middle-income countries may examine the

burden of musculoskeletal disease in their geographic

scope and develop programs to address musculoskeletal

disease.

Some studies of the burden of musculoskeletal disease

have been performed in high-income countries, with few

population-based studies in low- and middle-income

countries [2, 39]. Atijosan et al. [2] reported that the

prevalence of musculoskeletal impairment in the popula-

tion in Rwanda was 5.2%, with an estimated 814,000

treatments and 184,000 operations required by the Rwan-

dese population of 8.4 million. To our knowledge, their

study is the only available population-based study of

musculoskeletal disease in a low-income country. Some

published data are extrapolated from hospital-based sur-

veys, however these data have limited generalizability

owing to various factors that prevent access to care such as

cost, transportation, and availability [12, 24]. In a health

system that does not provide effective coverage to an entire

population, the most accurate method of determining dis-

ease prevalence and burden is via cross-sectional studies

using population-based sampling methods [7].

We therefore undertook a population-based survey to

estimate the musculoskeletal burden of disease for the

small, West African nation of Sierra Leone using the

Surgeons OverSeas Assessment of Surgical Need (SOSAS)

survey [10], which was developed to evaluate the burden of

surgically treatable conditions in low- and middle-income

countries.

Methods

Setting

The full study methods were described previously, there-

fore the following is a condensed description [11]. Sierra

Leone, a small country in West Africa, ranks 177 of 187

nations [36] on the United Nations Development Index.

Life expectancy at birth is 48 years, an estimated 185.3 per

1000 children die before they are 5 years old, and the

maternal mortality rate was 890 per 100,000 live births, the

third highest in the world in 2010 [34]. Surgeons OverSeas
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has had a long-standing collaboration with the Ministry of

Health and Sanitation of Sierra Leone, and therefore chose

Sierra Leone as the pilot country for implementing the

SOSAS survey [11, 18].

Study Design

A cluster randomized survey study design was used. Sierra

Leone’s smallest administration unit is called an enumeration

area, and 75 of 9671 enumeration areas were randomly

selected to be study clusters. These were chosen in two stages,

first with stratification for districts and urban and rural popu-

lation distributions, then with a probability proportional to

population size. Weighting was achieved via random selection

of 25 households in each cluster [4]. The principles outlined for

achieving random selection of households for countries with-

out population registries were used which includes an initial

structure count (house count) with subsequent randomization

using a random number generator [4, 13].

Data were gathered between January and February 2012.

A questionnaire was administered to the head of household

regarding socioeconomic and demographic information of

all household members [33](Appendix 1. Supplemental

material is available with the online version of CORR1).

Two members of each household then were chosen at

random to respond to a questionnaire designed to collect

information regarding problems potentially requiring sur-

gical consultation, including all musculoskeletal problems.

Each respondent was asked whether they had experienced a

musculoskeletal problem now or during the past year. If

they responded affirmatively, a full questionnaire designed

to elicit the body region, type of problem, and treatment

received was conducted. All interviews were conducted

verbally in the appropriate local language.

Demographic Data

Data were collected and analyzed from 1843 of the 1875

targeted households which yielded 3645 respondents,

yielding a response rate of 98%. The population sampled

was a representative sample, as the demographic compo-

sition of the study population is similar to the most recent

Sierra Leone Demographic Health Survey (2008) [31]. Of

the 3645 individual respondents, the mean (SD) age of

respondents was 25 years (19.7 years) and the median age

was 20 years (range, 0–100 years), with 36% younger than

15 years, 59% between 15 and 65 years, and only 5% older

than 65 years. Age information was missing for 42

respondents. Males comprised 46% of the sample popula-

tion. A greater percentage of respondents lived in rural

(61%) as compared with urban areas (39%) (Table 1).

Statistical Analysis

Respondents were stratified by age groups; children, 0 to

14 years old; adults, 15 to 65 years old; and elderly, older

than 65 years. Proportions were compared between groups

using a chi-square test. Logistic regression analyses were

conducted using ProcSurvey Logistic (SAS 9.3, Cary, NC,

USA) to generate the odds of having a musculoskeletal

problem while adjusting for potential confounders. Proba-

bility values of 0.05 or less were considered statistically

significant.

Ethical Clearance

Ethical approval was obtained from the Ethics and Scien-

tific Review Committee of Sierra Leone, and the Research

Ethics Committee of the Royal Tropical Institute in

Amsterdam. Written informed consent was obtained from

all respondents, and if younger than 18 years, the respon-

dent and his or her parent or guardian. For respondents

younger than 12 years, a parent or guardian responded for

the child or assisted with the interview.

Results

Prevalence of Musculoskeletal Problems

A total of 921 (25%; n = 3645) respondents reported a

musculoskeletal problem at some point in their lives, 698

Table 1. Demographics

Variable SOSAS

n = 3673

Demographics and

health surveys

Age groups (years) n = 3631

0–14 1333 (37%) 43%

15–65 2132 (59%) 53%

[ 65 166 (5%) 4%

Missing = 42

Median age (range) 20 (0–100) \ 19

Sex n = 3632

Male 1665 (46%) 49%

Female 1967 (54%) 51%

Missing = 41

Residency n = 3673

Urban 1426 (39%) 34%

Rural 2247 (61%) 66%

SOSAS = Surgeons OverSeas Assessment of Surgical Need; demo-

graphics of the surveyed population compared with demographics and

health survey (2009) data [39].
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(19%; n = 3645) had a musculoskeletal problem during

the past year, and 515 (14%; n = 3645) had a musculo-

skeletal problem at the time of the survey. Problems then

were categorized as traumatic or nontraumatic. A total of

256 (7%; n = 3645) respondents reported a nontraumatic

musculoskeletal problem during their lifetime, 236 (6%;

n = 3645) had a nontraumatic musculoskeletal problem

during the past year, and 209 (6%; n = 3645) had a non-

traumatic musculoskeletal problem at the time of the

survey. One respondent answered that he/she had a mus-

culoskeletal problem, but did not answer the question

regarding traumatic or nontraumatic, therefore the data for

920 respondents are provided (Table 2). These problems

are defined as ‘‘complaints/symptoms significant enough to

warrant medical attention if it was available’’. The likeli-

hood of having a nontraumatic musculoskeletal problem

was greater among adults (odds ratio [OR], 2.65; 95% CI,

1.88–3.73) and elderly individuals (OR, 9.38; 95% CI,

5.69–15.47) than in children (Table 3). Females were

equally likely to have a nontraumatic musculoskeletal

problem as males (OR, 0.89; 95% CI, 0.68–1.16). Rural

residency as opposed to urban residency was associated

with a greater likelihood of having a nontraumatic mus-

culoskeletal problem (OR, 1.44; 95% CI, 1.08–1.92).

The odds of having a nontraumatic musculoskeletal

problem were greater among nonfarmers (OR, 2.04; 95%

CI, 1.45–2.87) and farmers (OR, 3.40; 95% CI, 2.46–4.71)

compared with unemployed respondents. Having a primary

education was associated with a decreased odds of having a

nontraumatic musculoskeletal problem (OR, 0.49; 95% CI,

0.34–0.72), although having a secondary or tertiary edu-

cation did not change the results.

Table 2. Prevalence of musculoskeletal conditions at the community level

Musculoskeletal condition

per time period

Respondents with a musculoskeletal

condition n (%) (95% CI)

Traumatic n (%) (95% CI) Nontraumatic n (%) (95% CI)

Now 515 (14.0%) (12.9%–15.2%) 306 (8.3%) (7.8%–8.9%) 209 (5.7%) (5.2%–6.2%)

In past 12 months 698 (19.0%) (17.5%–20.6%) 462 (12.6%) (11.9%–13.3%) 236 (6.4%) (5.7%–7.1%)

During lifetime 920 (25.1%) (22.3%–27.8%) 664 (18.0%) (17.1%–19.0%) 256 (7.0%) (6.0%–8.0%)

One respondent answered that he/she had a musculoskeletal problem, but the respondent did not answer the question regarding traumatic or

nontraumatic, therefore this individual was excluded from the data presented here.

Table 3. Factors associated with having a nontraumatic musculoskeletal problem

Variable Proportion who had at least

one problem during past year

n (%)/group total

Odds ratio 95% CI for odds ratio p value

Age groups (years)

0–14 45 (3.4%)/1333 Reference

15–65 171 (8.0%)/2132 2.65 (1.88–3.73) \ 0.0001

[ 65 33 (19.9%)/166 9.38 (5.69–15.47) \ 0.0001

Sex

Male 115 (6.9%)/1665 Reference

Female 134 (6.8%)/1967 0.89 (0.68–1.16) 0.3749

Residency

Urban 75 (5.3%)/1426 Reference

Rural 174 (7.7%)/2247 1.44 (1.08–1.92) 0.0129

Occupation

Unemployed 70 (3.9%)/1776 Reference

Grouped 81 (8.1%)/998 2.04 (1.45–2.87) \ 0.0001

Farmer 97 (11.5%)/842 3.40 (2.46–4.71) \ 0.0001

Education

None 159 (8.4%)/1885 Reference

Primary 36 (4.46%)/808 0.49 (0.34–0.72) 0.0003

Secondary 48 (5.96%)/806 0.71 (0.50–1.00) 0.0510

Tertiary 5 (4.42%)/113 0.45 (0.16–1.24) 0.1208
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Types of Musculoskeletal Problems

For children with nontraumatic musculoskeletal problems

(n = 49), 36% were attributable to congenital deformity,

28% to a mass or a growth, 22% to an acquired deformity,

8% to a wound not associated with an injury, and 2% were

categorized as recurrent drainage (Table 4). Acquired

deformity was significantly (p \ 0.001) less common in

children than in adults or the elderly. Congenital defor-

mities were significantly (p \ 0.001) more common in

children than in adults, and were not seen in the elderly.

For adults with nontraumatic musculoskeletal problems

(n = 185), 46% were attributable to acquired deformities,

28% to a mass or a growth, 16% to a wound not associated

with injury, 7% to recurrent drainage, and 5% to a con-

genital deformity. Of the nontrauma-associated

musculoskeletal problems in the elderly (n = 38), 73%

were attributable to acquired deformity, 22% to a mass or a

growth, and 8% to wounds not associated with injury. No

statistically significant differences in types of musculo-

skeletal problems were noted between sexes in all

categories.

Affected Body Parts

The back was the most affected part of the body, with 33%

(97 of 293) of all reported nontraumatic musculoskeletal

problems (Table 5). The elderly were most affected by

back problems, which accounted for 49% of all musculo-

skeletal problems in the elderly (18 of 44), followed by

35% of adults (70 of 198), and 18% of children (nine of 51)

(p = 0.0115). Back problems accounted for 38% of all

problems in males (49 of 139) and 30% in females (48 of

154), with no significant differences found. Back problems

accounted for 39% of problems in farmers (42 of 112),

28% in nonfarm workers (30 of 94), and 33% in unem-

ployed persons (25 of 86), with no statistical differences

seen among the groups (Table 6). Foot problems accounted

for 14% of problems in the elderly (five of 44), 19% in

adults (34 of 198), and 28% in children (15 of 51). They

were present in 21% of males (25 of 139) and 19% of

females (29 of 154) reporting problems. The lower leg

caused 24% of problems in the elderly (nine of 44), 15% of

problems in adults (27 of 198), and 28% in children (14 of

51) (p = 0.047), with males having a significantly different

incidence (24% of problems [29 of 139] versus 15% of

problems [21 of 154]) than females (p = 0.03). The upper

leg caused problems in 19% of elderly respondents (seven

of 44), 14% of adults (24 of 198), and 12% of children (six

of 51), with no differences noted between the sexes. Upper

arm problems accounted for 5% of problems in the elderly

(two of 44), 8% in adults (15 of 198), and 4% in childrenT
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(two of 51), with no difference between the sexes. No

differences were found for lower arm problems between

the age or gender groups. Hand problems were seen in 4%

of adults (eight of 198), and there were no problems among

children or the elderly. No differences in the incidence of

hand problems were seen between males or females.

Access to Care

A total of 78% of the respondents (143 of 183) with non-

traumatic musculoskeletal problems who desired care were

not able to access that care. The major barriers were lack of

money for care, which affected 69% of respondents (98 of

143), followed by lack of skilled health providers in the

area, which affected 15.4% (Table 7).

Discussion

Musculoskeletal problems are a substantial contributor to

the global burden of disease, yet the scale of their con-

tribution in the developing world is not fully known. By

separating traumatic musculoskeletal problems from

nontraumatic, better insight into the health needs of a

population can be achieved. A previous study of muscu-

loskeletal disease in low- and middle-income countries

focused on disability attributable to musculoskeletal

problems [2], which may capture short-term problems

such as injury. The capacity to deal with disabling,

chronic, and acute musculoskeletal conditions will be met

only by increasing surgical capacity in low- and middle-

income countries [6, 19, 35]. To allow informed alloca-

tion of resources for strengthening health systems, the

scope of the problem must be known [5, 8, 22, 38]. The

estimated prevalence of nontraumatic musculoskeletal

problems is 5.7%, with an estimated yearly prevalence of

6.4%. Of the respondents with nontraumatic musculo-

skeletal problems that occurred during the past year, 78%

(143 of 183) desired evaluation by a healthcare provider,

yet only 22% (40 of 183) of the respondents desiring care

actually received it. These data indicate a large burden of

debilitating nontraumatic musculoskeletal disease that

remains untreated and likely has a substantial effect on

the lives and livelihoods of the population in Sierra

Leone. When the prevalence is extrapolated to the general

population, approximately 246,000 persons in Sierra

Leone each year have a problem with their musculo-

skeletal system unrelated to trauma for which they desire

evaluation. With trauma included, this number increases

to approximately 890,000 persons of a population of 5.9

million persons [40] desiring evaluation for a musculo-

skeletal problem.T
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This study had numerous limitations. First, the study

relied on self-reporting by respondents, which owing to

recall bias, may result in certain problems being underes-

timated. No physical examinations were performed to

validate the accuracy of self-reporting, however this study

design probably has less underreporting than hospital-

based studies, which exclude all of the population who

cannot access health services. This was approximately 50%

in our study. The survey attempted to parse out the indi-

viduals who had problems for which they did not think they

needed to see a doctor via the access to care questions;

however the study was not validated via physical exami-

nation and diagnostic testing, and thus depends solely on

patient reporting. The lack of a physical examination also

may affect estimates of what types of musculoskeletal

conditions are reported. The survey was designed to cap-

ture the prevalence of surgically treatable conditions,

therefore musculoskeletal conditions that are not amenable

to surgery may be underreported. The validity of the survey

has not been evaluated in a population with a known

prevalence of musculoskeletal problems. However, to our

knowledge, there are no published reports of a validated

survey in a population with a known prevalence of mus-

culoskeletal conditions in a low-income country. We think

that our data, although not perfect, are the best estimates

available of the burden of musculoskeletal conditions in a

low-income country.

The demand in Sierra Leone for musculoskeletal care

appears to be great when compared with estimates from

previously published population-based and extrapolative

studies [2, 27, 30]; however we are aware of only one other

population-based survey of musculoskeletal problems in a

developing country [2]. Atijosan et al. [2] measured mus-

culoskeletal impairment in Rwanda as 5.2% overall

prevalence using a standardized survey, history, and

physical examination by a trained physiotherapist. Their

results focus specifically on long-term problems related to

physical impairments of the musculoskeletal system in an

effort to contribute to data for calculation of disability. The

numbers in our study reflect self-identified musculoskeletal

problems, many of which would benefit from evaluation,

and may represent short-term or long-term problems. The

WHO Global Burden of Disease study was used to

extrapolate an 8.4% global prevalence of musculoskeletal

disease after excluding rheumatoid arthritis, osteoarthritis,

gout, and low back or neck pain [30]. However, much of

these data are based on extrapolations from nonpopulation-

based surveys, thereby excluding patients who do not have

access to care. Smith et al. [30] were not able to find any

suitable data in Sub-Saharan Africa for inclusion in their

estimate on the burden of musculoskeletal disease

worldwide.

We found a higher frequency of musculoskeletal prob-

lems during the past year with increasing age, similar to

Table 6. Incidence of nontraumatic problems by body part versus occupation

Body part Unemployed n (%) (95% CI) All other employment n (%) (95% CI) Farmer n (%) (95% CI) p value

Finger 6 (7.8%) (2.5%–13.1%) 4 (5.1%) (1.5%–8.6%) 3 (3.0%) (0%–6.4%) 0.2577

Thumb/hand 1 (1.3%) (0%–3.9%) 4 (5.6%) (0%–11.1%) 3 (3.0%) (0%–6.1%) 0.4215

Lower arm 6 (7.8%) (1.0%–14.6%) 7 (8.9%) (3.3%–14.5%) 2 (2.0%) (0%–4.9%) 0.1065

Upper arm 2 (2.6%) (0%–6.2%) 5 (6.3%) (2.1%–10.5%) 10 (10.1%) (5.1%–15.1%) 0.1152

Foot 17 (22.1%) (13.1%–31.1%) 15 (19.0%) (11.1%–26.8%) 19 (19.2%) (10.8%–27.6%) 0.8578

Lower leg 21 (27.3%) (18.2%–36.3%) 12 (15.2%) (8.2%–22.2%) 15 (15.2%) (7.2%–23.1%) 0.0542

Upper leg 8 (10.4%) (3.5%–17.3%) 13 (16.5%) (9.0%–23.9%) 16 (16.2%) (9.3%–23.0%) 0.396

Back 25 (32.5%) (22.6%–42.4%) 22 (27.8%) (16.5%–39.2%) 39 (39.4%) (29.4%–49.4%) 0.2915

Table 7. Barriers to care

Variable All musculoskeletal problems n (5) (95% CI) Nontraumatic problems n (%) (95% CI)

Received care 209 (29.9%) (26.3%–33.5%) 40 (16.9%) (12.1%–21.8%)

No care needed 137 (19.6%) (16.6%–22.7%) 57 (24.2%) (18.9%–29.4%)

Barriers

No money for care 275 (39.4%) (34.9%–43.9%) 98 (41.5%) (35.2%–47.8%)

No money for transportation 2 (0.3%) (0%–0.7%) 1 (0.4%) (0%–1.3%)

No time 11 (1.6%) (0.5%–2.6%) 5 (2.1%) (0.4%–3.8%)

No trust in health facility 14 (2.0%) (1.1%–2.9%) 8 (3.4%) (1.5%–5.3%)

No skilled doctor/nurse available 36 (5.2%) (3.2%–7.1%) 22 (9.3%) (5.3%–13.3%)
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patterns observed in developed countries [39]. Individuals

living in rural areas were more likely to have musculo-

skeletal problems than were individuals living in urban

areas. Lacerations and crush injuries typically are the most

common causes of extremity problems in individuals in

these areas, but sequelae of distant trauma, such as post-

traumatic arthritis and deformities, also are likely in a

population with high incidences of injury [1, 23, 26, 32]. In

addition to injuries, back and lower extremity problems are

common among farmers, which would be expected owing

to the physically difficult nature of the work [16]. The rural

population also has decreased access to care through

decreased ability to pay and fewer providers in the area,

thereby exacerbating any musculoskeletal problems need-

ing care, (ie, turning a fracture into an acquired deformity

via malunion or nonunion, or mild osteoarthritis into

debilitating osteoarthritis). The patterns of disease in the

rural versus urban populations will likely be similar to

those of other countries with similar economies and pop-

ulation structures, especially in the same geographic

region.

The major barrier to care identified was the lack of money

to pay for care. The costs of care have been proven to be a

major deterrent for those needing treatment for injuries and

surgical problems [9, 12, 21, 24], therefore it is not surprising

that this is the major obstacle in the provision of care in Sierra

Leone with a per capita gross national income of USD 830

[34]. When looking at the barriers to care, there is a trend

showing increased difficulty with accessing care for the

population with nontraumatic musculoskeletal problems.

This would make sense in the context of a low-income

country, as trauma care generally is more available than

primary or surgical musculoskeletal care (ie, if you have a

fracture, typically family or friends will transport patients to

hospitals for treatment). Without an acute injury however,

access to care could depend more on financial or local

medical resources. One study showed that treatment was

deferred at more district or tertiary hospitals until the patient

has accumulated enough money by saving, borrowing, or

selling [17]. The costs of seeking treatment were either too

great or outweighed the benefits of staying and working at

home, but the root causes of this in our study are unclear. The

lack of providers was identified as a barrier to care, although

this is to be expected in a country with a population of 5.8

million and only 0.2 physicians and 1.7 nurses per 100,000 of

the population [40].

There have been calls for international help in funding

of population, policy, and implementation research on

scaling up interventions for noncommunicable diseases and

injuries [14]. Approximately 11% of recent economic

growth in low- and middle-income countries is attributable

to reductions in mortality [14]. The logical progression to

addressing these problems involves defining the scope of

the problem, identifying interventions that are implement-

able and cost-effective, and then studying the effect of

those interventions. There are many possible interventions,

some of which are easier to implement than others. Inter-

ventions can take the form of training rural providers, be

they traditional healers or trained in Western medicine, to

treat patients with the conditions they can, and to recognize

patients with what types of conditions to send to tertiary

centers [28], training taxi drivers to administer basic first

aid [15], implementing new types of equipment or implants

and training local surgeons to use them [29], training

providers at tertiary centers, creating partnerships with

international institutions to try to foster local research or

educational exchange [25], or advocate for funding from

governments or international funding sources for these

types of programs.

There is lack of research regarding the prevalence of

musculoskeletal problems requiring treatment in develop-

ing nations. When attempting to improve the health of a

population in a nation such as Sierra Leone, musculo-

skeletal health needs to be included in the disease

categories to be targeted, and therefore deserves a place in

the global health discussion. Future studies should examine

regional variations in musculoskeletal health, such as the

differences between musculoskeletal problems seen in

individuals in urban versus rural areas in low-income

countries, and variations between continents and subcon-

tinents (for example, does the epidemiology of

musculoskeletal disease vary substantially among countries

in Sub-Saharan Africa?). Additionally, further study of the

severity of musculoskeletal problems, musculoskeletal-

related disability, and economic effect of that disability

should be done to emphasize the importance of allocating

money and resources to address a significant deficit in

health infrastructure in low- and middle-income countries.

The data presented here add credence to the argument that

musculoskeletal health and injury should be a funding

priority for global health-funding organizations, and read-

ers concerned with international musculoskeletal health

should be familiar with the magnitude of the problem.
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