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Abstract

Background: Musculoskeletal (MSK) conditions are common and the biggest global cause of physical disability. The
objective of the current study was to estimate the population prevalence of MSK-related pain using a standardized
global MSK survey module for the first time.

Methods: A MSK survey module was constructed by the Global Alliance for Musculoskeletal Health Surveillance
Taskforce and the Global Burden of Disease MSK Expert Group. The MSK module was included in the 2015
Solomon Islands Demographic and Health Survey. The sampling design was a two-stage stratified, nationally
representative sample of households.

Results: A total of 9214 participants aged 15–49 years were included in the analysis. The age-standardized four-week
prevalence of activity-limiting low back pain, neck pain, and hip and/or knee pain was 16.8, 8.9, and 10.8%, respectively.
Prevalence tended to increase with age, and be higher in those with lower levels of education.

Conclusions: Prevalence of activity-limited pain was high in all measured MSK sites. This indicates an important public
health issue for the Solomon Islands that needs to be addressed. Efforts should be underpinned by integration with
strategies for other non-communicable diseases, aging, disability, and rehabilitation, and with other sectors such as social
services, education, industry, and agriculture. Primary prevention strategies and strategies aimed at self-management are
likely to have the greatest and most cost-effective impact.
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Background
Musculoskeletal (MSK) conditions are common and the
biggest global cause of physical disability [1]. A series of sys-
tematic reviews on the prevalence of MSK pain that were
conducted as part of the Global Burden of Disease (GBD)
2010 Study [2–8] revealed a substantial shortage of data at
the population level in most countries. Further, of the

population-level studies available, there was substantial het-
erogeneity between the case definitions used, making it dif-
ficult to compare data across countries and over time.
Many other health conditions causing a large global bur-

den of disease have standard surveys and/or survey modules
for estimating population-wide prevalence. For example, for
mental health, there is the World Mental Health Survey [9],
and the WHO STEPs mental health module [10]. In the ab-
sence of a standard survey module for MSK health, charac-
terized by the experience of MSK-related pain, the Global
Alliance for MSK Health (GMUSC) embarked on a project
to develop such a tool.
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The Solomon Islands is a nation that sits in the Pacific
region. Like many areas of the world, there is very lim-
ited information on MSK pain in the Pacific [11]. The
objective of the current study was to use the GMUSC
MSK survey module to estimate the prevalence of pain
at common MSK sites in the Solomon Islands.

Methods
Study setting
The Solomon Islands is a low-income country and is part
of the Melanesian group of islands. It consists of nearly
1000 islands and has a tropical climate. English is the offi-
cial language, but Pidgin is also widely used. Most of the
country’s labor force is engaged in subsistence crop and
animal raising, hunting and fishing. In 2016, the population
was estimated to be approximately 640,000 with approxi-
mately 80% living in rural areas. In 2009, life expectancy at
birth was estimated to be 66 years for males and 73 years
for females. While infectious diseases continue to be prom-
inent in the Solomon Islands, non-communicable diseases
(NCDs) are also rapidly increasing due largely to changing
lifestyles [12].

Study design
The GMUSC MSK survey module was included in the 2015
Solomon Islands Demographic and Health Survey (SIDHS).
The Global Demographic and Health Survey (DHS) Pro-
gram has conducted the DHS more than 300 times in over
90 countries. It selects nationally-representative samples to
study fertility, family planning, maternal and child health,
gender, HIV/AIDS, malaria, and nutrition [13]. The SIDHS
focused on these issues as well as pain of MSK aetiology (re-
ferred to as ‘MSK pain’).
The SIDHS was coordinated by the Solomon Islands Na-

tional Statistics Office (SINSO) with assistance from the Pa-
cific Community (SPC). Training for conducting the survey
was conducted at three levels according to standard DHS
training procedures: 1) Training of trainers; 2) Pilot train-
ing; and 3) Main training. Training of trainers included
training of those who would lead subsequent trainings, as
well as testing of the questionnaires for content, translation,
skip procedures and filtering instructions. The pilot training
of fieldworkers was provided to 70 field workers from five
provinces and was also another opportunity to further test
the questionnaires. The field workers consisted of SINSO
staff, nurses, health technicians, and trained interviewers.
All the field workers could read, speak and understand Pid-
gen, and most, but not all, were literate in English. The
main training took 3 weeks and included 145 field workers.
It included presentations, mock interviews, quizzes and
role-playing. Data were collected by 14 teams, each of nine
people. Data collection initially ran from April to Septem-
ber 2015, and a follow-up period ran from October to No-
vember 2015 to revisit those people who were not available

to respond to the survey at their initial visit. This was lim-
ited to the capital, Honiara, as this was the site where the
majority of non-responders lived.

Participants
The sampling design was a two-stage stratified,
nationally-representative sample of households. In the Solo-
mon Islands, enumeration areas (EAs) are at the sub-village
level and are considered by the SINSO to be the smallest
geographical unit. The average size of an EA is 68 house-
holds. There are a total of 1342 EAs and 91,251 households
in the Solomon Islands [12]. A target sample size of 5064
households was chosen by the SINSO for consistency with
the previous SIDHS in 2006/7, and took into account an an-
ticipated household response rate of 95%.
The sampling frame was a list of all EAs and their re-

spective number of households. From this list, 211 EAs
were selected using sampling with probability propor-
tional to the estimated number of households in the EA.
In each of the selected EAs, 24 households were selected
using systematic random sampling. Consistent with
standard DHS protocol, which has a focus on women’s
reproductive health, all women aged 15–49 in these
households were eligible to be individually interviewed,
while men aged 15 and over in every second household
were eligible to be interviewed. For this reason, women
aged 50 years and over were not sampled.

Variables, data sources and measurement
Three questionnaires (household, female, and male)
were used [12]. All content except for the MSK module
was based on previously developed modules by the Glo-
bal DHS Program, which were adapted to the specific
needs of the Solomon Islands.
The MSK survey module was constructed by the GMUSC

Surveillance Taskforce and members of the GBD MSK Ex-
pert Group. The intention was to develop a one-page mod-
ule that would not necessarily be used as a stand-alone tool,
but rather as a component that could seamlessly integrate
within other pre-existing and planned surveys such as na-
tional health surveys, or in this case, the DHS. Such purpos-
ive integration would likely increase its uptake, save
resources, minimise survey burden from conducting mul-
tiple surveys on local communities, provide access to a lar-
ger range of covariates, and encourage responses that are
integrated with other NCDs and other health issues such as
healthy aging, and disability, rather than having ‘siloed’ MSK
responses.
The MSK module was based on literature reviews and

previous consensus exercises for establishing a standard
approach to collecting population-based data on the epi-
demiology of various MSK conditions. The measures in
the MSK module were prevalence of low back pain, neck
pain, and hip and/or knee pain. For low back pain, we
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used the minimal definition of low back pain for
face-to-face interviews from an international modified
Delphi consensus study [14]. For neck pain, the results
from a previous expert consensus exercise were used
[15]. For hip and/or knee pain, the results from an ex-
pert consensus exercise for monitoring MSK problems
in Europe were used [16]. Consistent with the methods
of a previous systematic review of prevalence studies of
low back pain [17], four key elements were specified in
the module: the prevalence period (4 weeks), the ana-
tomical location referred to; a minimum episode dur-
ation (1 day), and whether or not the question referred
to activity-limiting pain. For hip and/or knee pain, it was
felt a question on diagnosis for people with chronic
symptoms was also important to include. It was felt this
was less important for spinal pain given, for example,
the importance of avoiding over-medicalization of back
pain [18]. The module is shown in Additional file 1.
Using standard DHS protocols, the survey question-

naires were translated into Pidgin and back-translated
into English in order to check the accuracy of the trans-
lation. Survey content, skip procedures and filtering in-
structions were pre-tested by staff from the SINSO.

Efforts to minimize study bias
To minimise risk of bias in the prevalence estimates of
MSK pain we used a framework based upon a risk of bias
tool for prevalence studies [19]. Specifically: 1) The MSK
module items had been developed through extensive Del-
phi and other expert consensus exercises; 2) The case defi-
nitions used were in accordance with international
recommendations; 3) Selection bias was minimized through
selecting a nationally-representative sample using standard
selection methods; 4) Non-response bias was minimized by
conducting follow up visits to non-responders; 5) Data were
collected directly from the subjects as opposed to from a
proxy; 6) The same mode of data collection (face-to-face in-
terviews) was used for all subjects; and 7) The recall period
was 4 weeks – this length results in less recall bias than
longer periods (e.g., 1 year).

Statistical methods
Data were entered into the CSPro computer package
two times with 100% verification [20]. Analysis was per-
formed in Microsoft Excel [21]. For the purpose of com-
parison between the genders, we only included males
aged 15 to 49 years for most of the analysis. The out-
come variables of interest were activity-limiting low back
pain (AL-LBP), activity-limiting neck pain (AL-NP),
activity-limiting hip or knee pain (AL-HKP), and hip or
knee pain that had lasted for longer than 3 months
(HKP > 3/12). There were relatively little missing data:
16 missing values (out of 9214) for AL-LBP, 14 for
AL-NP, 4 for AL-HKP, and 39 for HKP > 3/12. These

were treated conservatively as a ‘No’ response in the
analysis.
Proportions and confidence intervals (CIs) for each

outcome variable of interest were calculated. An overall
design effect (averaged over all variables) had been cal-
culated for the SIDHS to account for the complex sam-
pling design [12] – this value (1.393) was applied in the
calculation of CIs. The age-standardized prevalence for
the age-group 15–49 years for each outcome variable of
interest was calculated using Solomon Islands national
population data for 2015. Sub-group analyses were con-
ducted for gender, age group, urbanicity (urban house-
holds were considered to be those in Honiara or
provincial capital towns), maximum education level
reached, and ethnicity. We performed further analysis
on prevalence in males across all ages 15 years and
above to assess whether prevalence estimates were likely
to be under or over estimates for the population 15 years
and above in the Solomon Islands.

Results
Study participants
Of the 5064 households selected in the sample, 5042
households (99.8%) (n = 9214 participants) were success-
fully interviewed. Among the households interviewed,
6657 eligible females 15–49 years were identified, of
whom 6292 (95.0%) were successfully interviewed. For
males, 3920 eligible males were identified, of whom
3628 (93.0%) were successfully interviewed. Of these,
2922 (80.6%) were aged 15–49 years (Fig. 1).
Of the interviewees, 5429 (59%) resided in rural areas,

3750 (41%) were educated to pre-school or primary
level, 4032 (44%) to secondary level, and 721 (8%) to ter-
tiary level. 8857 (96%) were Melanesian, 202 (2.2%) Poly-
nesian, 131 (1.4%) Micronesian, and the remainder from
some other ethnic group.

Activity-limiting low back pain
The four-week prevalence of low back pain was 50.5%
(95% CI: 49.3 to 51.7). The four-week prevalence of
activity-limiting low back pain was 16.8%; the four-week
age-standardized prevalence of activity-limiting low back
pain was 16.7% (95% CI: 16.4 to 16.9). Prevalence was
significantly higher in females compared with males, and
rural areas compared with urban areas. Across both
sexes, prevalence generally tended to increase with age
and decrease by education level. Prevalence was highest
in Micronesians, followed by Melanesians, and then
Polynesians (Table 1).

Activity-limiting neck pain
The four-week prevalence of neck pain was 29.6% (95% CI:
28.5 to 30.7). The four-week prevalence of activity-limiting
neck pain was 8.92%; the four-week age-standardized
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prevalence of activity-limiting neck pain was 8.9% (95% CI:
8.7 to 9.1). Prevalence was higher in females compared with
males, although this was not significant at the 0.05 level.
Prevalence was significantly higher in rural areas compared
with urban areas. Again, prevalence generally tended to in-
crease with age and decrease by education level across both
sexes. Prevalence was highest in Melanesians, followed by
Micronesians, and then Polynesians (Table 2).

Activity-limiting hip or knee pain
The four-week prevalence of hip or knee pain was 33.9%
(95% CI: 32.8 to 35.1). The four-week prevalence of
activity-limiting hip or knee pain was 10.8%; the four-week
age-standardized prevalence of activity-limiting hip or knee
pain was 10.8% (95% CI: 10.5 to 11.0). Prevalence was sig-
nificantly higher in females compared with males, and rural
areas compared with urban areas. Across both sexes, preva-
lence increased with age, and tended to decrease by educa-
tion level. Prevalence was highest in Melanesians, followed
by Micronesians, and then Polynesians (Table 3).

Hip or knee pain lasting longer than three months
The data collectors accidentally asked about any hip or
knee pain that had lasted for 3 months or more, as op-
posed to activity-limiting hip or knee pain that had
lasted for 3 months or more. The four-week prevalence
of any hip or knee pain that had lasted for 3 months or
more was 10.6% (95% CI: 9.9 to 11.4); the four-week
age-standardized prevalence of any hip or knee pain that
had lasted for 3 months or more was 9.9% (95% CI: 9.7
to 10.1). Prevalence was significantly higher in females
(11.8%; 95% CI: 10.9 to 12.7) compared with males
(8.0%; 95% CI: 6.9 to 9.2), and rural areas (12.5%; 95%
CI: 11.5 to 13.6) compared with urban areas (7.9%; 95%

CI: 6.9 to 8.9). Prevalence increased with age in both
sexes, and decreased by education level in males; there
was no clear relationship between prevalence and educa-
tion level in females. Prevalence was highest in Melane-
sians, followed by Micronesians, and then Polynesians.

Diagnosis given to those who had hip or knee pain over
the past month
Similar to the previous question, the data collectors acci-
dentally asked for the past-month diagnosis related to any
hip or knee pain that had lasted for 3 months or more, as
opposed to the diagnosis related to activity-limiting hip or
knee pain that had lasted for 3 months or more. Of the
3125 people who had experienced hip or knee pain over
the past 4 weeks, 18.2% (n = 570) reported they had re-
ceived a diagnosis from a medical doctor. The most com-
mon diagnoses given were pneumonia (n = 228), common
cold (n = 161), and bone dislocation (n = 14).

Activity-limiting MSK pain in multiple MSK sites
Of the 22.1% (n = 2035) of people who had activity-limiting
MSK pain at one or more of the three sites examined,
11.7% (n = 1093) had activity-limiting MSK pain at one site
only, 6.0% (n = 556) at two sites, and 4.2% (n = 386) at all
three sites.

Age trends of activity-limiting pain
There was a substantial increase in the prevalence of
pain at all MSK sites in the years beyond 49 years of age
for males, suggesting that the estimates in the 15–49 year
age group are likely to be an underestimate of preva-
lence for all people 15 years and above in the Solomon
Islands (Fig. 2).

Fig. 1 Flowchart of sample selection
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Use of the MSK module
The SINSO and SPC staff reported that the GMUSC
MSK module integrated well with the DHS survey, was
easy to understand and use, and that it only added a few
extra minutes to each interview. The use of the MSK
module and analysis of MSK data for the Solomon
Islands study cost a few thousand dollars compared to
the tens or even hundreds of thousands of dollars a
stand-alone survey of this size would have cost. Data
analysis indicated only 1% of data were missing.

Discussion
The objectives of the current study were to derive stand-
ard and comparable estimates of the prevalence of com-
mon MSK pain in the Solomon Islands; and to use the

GMUSC MSK module for the first time, and in particu-
lar, to determine whether it could feasibly be integrated
within an existing population health survey.

Strengths and limitations
We surveyed a nationally representative sample of 15–
49 year olds (and a wider age-range in males), and used
a standardized tool, which integrated into an existing na-
tional survey instrument. A number of measures were
taken to minimize study bias, and there was a very good
response rate. The recall period of 4 weeks may have re-
sulted in some recall bias. One minor error by data col-
lectors occurred in that for question MSK 7 and MSK8,
they used question MSK 5 as the entry point, rather
than question MSK 6, thus including any hip or knee

Table 1 Four-week prevalence of activity-limiting low back pain (“In the past 4 weeks, have you had pain in your low back? If yes, was
this pain bad enough to limit your usual activities or change your daily routine for more than one day?”), both sexes, 15–49 year olds

Background characteristic Numerator Denominator Prevalence (%) LCL (95%) UCL (95%)

Total 1543 9214 16.8 15.9 17.7

Sex

Female 1166 6292 18.5 17.4 19.7

Male 377 2922 12.9 11.5 14.3

Age group

15–19 182 1818 10.0 8.4 11.6

20–24 234 1582 14.8 12.7 16.9

25–29 240 1534 15.7 13.5 17.8

30–34 249 1341 18.6 16.1 21.0

35–39 240 1204 19.9 17.3 22.6

40–44 201 959 21.0 17.9 24.0

45–49 197 776 25.4 21.8 29.0

Urbanicity

Urban 532 3785 14.1 12.8 15.4

Rural 1011 5429 18.6 17.4 19.8

Education

Pre-school 2 9 22.2 0.0 54.3

Primary 723 3741 19.3 17.8 20.8

Secondary 597 4032 14.8 13.5 16.1

Tertiary 81 721 11.2 8.5 14.0

Vocational 25 148 16.9 9.8 24.0

Other 1 156 0.6 0.0 2.1

Missing 114 555 20.5 16.6 24.5

Ethnicity

Melanesian 1488 8857 16.8 15.9 17.7

Polynesian 30 202 14.9 9.1 20.6

Micronesian 24 131 18.3 10.5 26.1

Other 1 21 4.8 0.0 15.5

Missing 0 3 0.0 0.0 0.0

LCL Lower 95% Confidence Limit, UCL Upper 95% Confidence Limit
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pain rather than activity-limiting hip or knee pain. This
will be made clearer in future trainings.

MSKs in the Solomon Islands
The prevalence of pain was high at all the MSK sites that
were evaluated. Low back pain had the highest prevalence,
followed by hip or knee pain, and then neck pain. Our find-
ings for the age-standardized prevalence of activity-limiting
low back and neck pain in the Solomon Islands were sub-
stantially higher than those of GBD 2016 (low back pain:
5.1%; neck pain: 2.6%), which are based on models that ex-
trapolate data from elsewhere [22]. This is partly, but not
entirely, explained by the inclusion of all ages in GBD 2016
estimates. The ratio between the age-standardized

prevalence of activity-limiting low back and neck pain (1.87)
was comparable to the same ratio for GBD 2016 (1.96) [22].
Consistent with previous research on MSK conditions,

prevalence of MSK pain tended to increase with age in
each of the sites that we evaluated [17, 23, 24]. The re-
sults were also consistent with previous findings that
low back pain tends to be more prevalent in those with
lower levels of education [25]. One of the most interest-
ing findings was in regard to ethnicity. Generally, Poly-
nesian countries have a higher prevalence of overweight
and obesity compared to Melanesian and Micronesian
countries [26]. Given this, and the fact that obesity is a
risk factor for low back pain [25], and osteoarthritis of
the knee [27], one may have expected higher rates of
low back and knee pain in the Polynesian group in this

Table 2 Four-week prevalence of activity-limiting neck pain (“In the past 4 weeks, have you had pain in your neck? If yes, was this
pain bad enough to limit your usual activities or change your daily routine for more than one day?”), both sexes, 15–49 year olds

Background characteristic Numerator Denominator Prevalence (%) LCL (95%) UCL (95%)

Total 822 9214 8.9 8.2 9.6

Sex

Female 596 6292 9.5 8.6 10.3

Male 226 2922 7.7 6.6 8.9

Age group

15–19 123 1818 6.8 5.4 8.1

20–24 134 1582 8.5 6.9 10.1

25–29 116 1534 7.6 6.0 9.1

30–34 118 1341 8.8 7.0 10.6

35–39 129 1204 10.7 8.7 12.8

40–44 101 959 10.5 8.2 12.8

45–49 101 776 13.0 10.2 15.8

Urbanicity

Urban 287 3785 7.6 6.6 8.6

Rural 535 5429 9.9 8.9 10.8

Education

Pre-school 2 9 22.2 0.0 54.3

Primary 391 3741 10.5 9.3 11.6

Secondary 320 4032 7.9 7.0 8.9

Tertiary 43 721 6.0 3.9 8.0

Vocational 15 148 10.1 4.4 15.9

Other 1 156 0.6 0.0 2.1

Missing 50 555 9.0 6.2 11.8

Ethnicity

Melanesian 804 8857 9.1 8.4 9.8

Polynesian 10 202 5.0 1.4 8.5

Micronesian 7 131 5.3 0.8 9.9

Other 1 21 4.8 0.0 15.5

Missing 0 3 0.0 0.0 0.0

LCL Lower 95% Confidence Limit, UCL Upper 95% Confidence Limit
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study. However, this group had the lowest prevalence, al-
though this was not significant at the 0.05 level. Further
research is needed to better understand this.
The diagnoses reported for hip and/or knee pain were

most commonly pneumonia and the common cold. There
are high rates of communicable diseases in the Solomon
Islands and it is possible that these symptoms reflect man-
ifestations of infection [28]. While SPC report there was
not an unusually high amount of influenza-like illnesses
being reported in the Solomons at the time of the survey
there was a dengue fever outbreak and reported cases of
Zika virus [29], and both of these can result in arthralgia.
[30, 31]. These self-reported diagnoses may also reflect a
lack of knowledge about causes of MSK pain among the

general population and/or communication gaps with
health professionals.
This study has established that MSK pain is com-

mon, and given existing data on the burden of dis-
ease associated with MSK conditions, a significant
burden of disease is likely to be present in the Solo-
mon Islands. This likely current and future burden
needs to be better addressed in order to maximise
function, productivity and livelihoods, and ensure
that health systems in the Solomons are not over-
whelmed as the country’s population ages. However,
in upscaling efforts to address the burden of MSK in
the Solomons, it is important that a vertical or ‘si-
loed’ approach to addressing MSKs is avoided.

Table 3 Four-week prevalence of activity-limiting hip or knee pain (“In the past 4 weeks, have you had pain in your hips or knees? If
yes, was this pain bad enough to limit your usual activities or change your daily routine for more than one day?”), both sexes, 15–
49 year olds

Background characteristic Numerator Denominator Prevalence (%) LCL (95%) UCL (95%)

Total 998 9214 10.8 10.1 11.6

Sex

Female 779 6292 12.4 11.4 13.3

Male 219 2922 7.5 6.4 8.6

Age group

15–19 116 1818 6.4 5.1 7.7

20–24 142 1582 9.0 7.3 10.6

25–29 142 1534 9.3 7.6 11.0

30–34 150 1341 11.2 9.2 13.2

35–39 164 1204 13.6 11.3 15.9

40–44 129 959 13.5 10.9 16.0

45–49 155 776 20.0 16.7 23.3

Urbanicity

Urban 328 3785 8.7 7.6 9.7

Rural 670 5429 12.3 11.3 13.4

Education

Pre-school 1 9 11.1 0.0 35.3

Primary 486 3741 13.0 11.7 14.3

Secondary 365 4032 9.1 8.0 10.1

Tertiary 48 721 6.7 4.5 8.8

Vocational 15 148 10.1 4.4 15.9

Other 1 156 0.6 0.0 2.1

Missing 82 555 14.8 11.3 18.3

Ethnicity

Melanesian 971 8857 11.0 10.2 11.7

Polynesian 13 202 6.4 2.4 10.4

Micronesian 14 131 10.7 4.4 16.9

Other 0 21 0.0 0.0 0.0

Missing 0 3 0.0 0.0 0.0

LCL Lower 95% Confidence Limit, UCL Upper 95% Confidence Limit
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It is key that any approach addressing the burden of
MSKs is underpinned by ‘integration’ [32, 33]. MSK pain
shares risk factors that are common to other conditions
such as diabetes and cardiovascular disease. Further, as
people age, they are faced with multi-morbidities and re-
quire an integrated approach to health care to ensure
the care is person-centred, holistic and efficient [34].
Consequently, an approach that is integrated with other
non-communicable diseases, issues such as aging, dis-
ability, and rehabilitation, and other sectors such as so-
cial services, education, industry, and agriculture is likely
to promote a more streamlined, cost-effective approach,
avoid doubling of efforts and wasting of resources, and
avoid ultimate damage to fragile health systems [32]. In-
tegration should take place at macro- (policy) levels,
meso- (health service) levels, and micro- (clinician/pa-
tient) levels [33].
Primary prevention strategies and strategies aimed at

self-management are likely to have the greatest and most
cost-effective impact in reducing the burden of MSK
pain in the Solomon Islands. For example, Buchbinder
et al. promote the concept of living well with low back
pain through focusing on self-management and healthy
lifestyles [18]. Where feasible, approaches should be in-
tegrated with those of other non-communicable diseases,
and issues such as healthy aging, consistent with recom-
mendations from the World Health Organization [34].
Locally relevant mass media campaigns encouraging
healthy lifestyles, including obesity-reduction and phys-
ical activity, and improving population beliefs about

prevention and management of MSK health and persist-
ent pain, are likely to have a positive impact [32, 33].
Models of Care need to be tailored to the specific cap-
acities and needs of the specific setting. For example, it
may be possible to have dedicated staff for treating MSK
pain at the national level; however, at sub-national levels,
this may become less realistic given the limited funding
and number of staff in health services. Alternative ap-
proaches, such as having NCD generalists, inclusive of
MSK health, who provide treatment and advice should
be further explored.

MSK module
Staff reported the tool MSK module integrated well, was
easy to use, and it was very affordable compared with
the alternative of a stand-alone survey. Utilization of the
module as part of existing surveys is therefore likely to
be a relatively affordable way of improving data coverage
across the globe, and thus improving the understanding
of MSK pain, and informing ways of mitigating the
growing global burden of MSK pain. While in-depth
cognitive interviews and examination of inter-rater reli-
ability of the tool was not possible in the current study
due to resource constraints and heavy workloads of the
data collection team, this is planned for the future.
The other benefit of including the module within other

more general surveys, and consistent with the Principles of
Development Effectiveness [35–37], is that it can help to fa-
cilitate integration of the MSK response across the broader
health system. Translation of survey results into national

Fig. 2 Four-week prevalence of activity-limiting pain, males, 15 years and above
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policy and practice aimed at reducing MSK burden is para-
mount. A two-page summary of findings and key recom-
mendations was prepared for the Solomon Islands
government to assist with this process (Additional file 2).
The Global Alliance for Musculoskeletal Health have

already used the results of the pilot to further refine the
module for use in other countries throughout the world.
Questions on upper limb pain have been added, and the
tool has recently been piloted in a South Australian
health survey. The latest version of the tool can be found
at http://bjdonline.org/msk-survey-module/.

Conclusion
The prevalence of activity-limited pain was high in all
measured MSK sites in the Solomon Islands. This indi-
cates an important public health issue for the Solomon
Islands that needs to be addressed. Efforts should be
underpinned by integration with strategies for other
non-communicable diseases, aging, disability, and re-
habilitation, and with other sectors such as social services,
education, industry, and agriculture. Primary prevention
strategies and strategies aimed at self-management are
likely to have the greatest and most cost-effective impact.

Additional files

Additional file 1: Global Alliance for Musculoskeletal Health survey
module: This is the survey module that is referred to in the manuscript.
(PDF 462 kb)

Additional file 2: Two-page summary of findings and key recommendations
for the Solomon Islands government: This is a summary of findings and
key recommendations for the Solomon Islands government. (PDF 440 kb)

Abbreviations
AL-HKP: Activity-limiting hip or knee pain; AL-LBP: Activity-limiting low back
pain; AL-NP: Activity-limiting neck pain; CI: Confidence interval;
DHS: Demographic and Health Survey; EA: Enumeration Area; GBD: Global
Burden of Disease; GMUSC: Global Alliance for Musculoskeletal Health; HIV/
AIDs: Human immunodeficiency virus infection and acquired immune
deficiency syndrome; HKP > 3/12: Hip or knee pain that had lasted for longer
than 3 months; MSK: Musculoskeletal; NCDs: Non-communicable diseases;
NHMRC: National Health and Medical Research Council; SIDHS: Solomon
Islands Demographic and Health Survey; SINSO: Solomon Islands National
Statistics Office; SPC: Pacific Community; UNICEF: United Nations Childrens’
Fund; WHO STEPs: The World Health Organization stepwise approach to
surveillance of non-communicable disease risk

Funding
The Solomon Islands Demographic and Health Survey was funded by the
Australian Government, the Government of the Solomon Islands, and UNICEF
Pacific. Analysis of musculoskeletal data was funded by the University of
Sydney Institute and Bone and Joint Research. RB is funded by an NHMRC
Senior Principal Research Fellowship. AMB is supported by a fellowship
awarded by the Australian National Health and Medical Research Council
(#1132548). The funders had no role in the study design. The authors declare
that they have no competing interests.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the Solomon Islands National Statistics Office on reasonable request.

Authors’ contributions
DH, ES, TG, FB, RB, PB, AW, LM designed the module. TR, AT, KM, JT, AJ, AP, IK
were involved in the data collection. DH analyzed and interpreted the data.
DH drafted the manuscript. DH, TR, ES, AT, TG, KM, JT, AJ, FB, AP, RB, PB, CL,
AW, AM, LM provided comment on the draft manuscript. DH, TR, ES, AT, TG,
KM, JT, AJ, FB, AP, RB, PB, CL, AW, AM, LM read and approved the final
manuscript.

Ethics approval and consent to participate
Standard Demographic Health Survey protocols were followed. Procedures
and questionnaires for standard Demographic Health Survey surveys have
been reviewed and approved by the Inner City Fund (ICF) Institutional
Review Board (IRB). Further, the Solomon Islands DHS survey protocols were
reviewed by the ICF IRB to ensure that the survey complied with the U.S.
Department of Health and Human Services regulations for the protection of
human subjects (45 CFR 46). Before each interview, an informed consent
statement was read to the respondent, who was able to either accept or
decline to participate. Each respondent’s interview data files were identified
only by a series of numbers, including enumeration area (EA) number,
household number, and individual number. After data processing,
questionnaire cover sheets containing these identifier numbers were
destroyed. For more information on Demographic Health Survey ethics
approval and consent to participate protocols, please see the following link:
https://dhsprogram.com/What-We-Do/Protecting-the-Privacy-of-DHS-Survey-
Respondents.cfm

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

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

Author details
1University of Sydney, Sydney, Australia. 2Global Alliance for Musculoskeletal
Health, Truro, UK. 3Pacific Community (SPC), Noumea, New Caledonia.
4Solomon Islands National Statistics Office, Honiara, Solomon Islands.
5University of Adelaide, Adelaide, Australia. 6Monash University, Melbourne,
Australia. 7University of Melbourne, Melbourne, Australia. 8Royal Cornwall
Hospital, Truro, UK. 9Curtin University, Perth, Australia.

Received: 23 February 2018 Accepted: 17 July 2018

References
1. GBD 2016 Disease and Injury Incidence and Prevalence Collaborators.

Global, regional, and national incidence, prevalence, and years lived with
disability for 328 diseases and injuries for 195 countries, 1990–2016: a
systematic analysis for the global burden of disease study 2016. Lancet.
2017;390(10100):1211–59.

2. Smith E, Hoy D, Cross M, Merriman TR, Vos T, Buchbinder R, et al. The global
burden of gout: estimates from the global burden of disease 2010 study.
Ann Rheum Dis. 2014;73(8):1470–6.

3. Cross M, Smith E, Hoy D, Nolte S, Ackerman I, Fransen M, et al. The global
burden of hip and knee osteoarthritis: estimates from the global burden of
disease 2010 study. Ann Rheum Dis. 2014;73(7):1323–30.

4. Hoy D, March L, Brooks P, Blyth F, Woolf A, Bain C, et al. The global burden
of low back pain: estimates from the global burden of disease 2010 study.
Ann Rheum Dis. 2014;73(6):968–74.

5. Hoy D, Smith E, Cross M, Sanchez-Riera L, Buchbinder R, Blyth F, et al. The
global burden of musculoskeletal conditions for 2010: an overview of
methods. Ann Rheum Dis. 2014; In press

6. Hoy D, March L, Woolf A, Blyth F, Brooks P, Smith E, et al. The global burden
of neck pain: estimates from the global burden of disease 2010 study. Ann
Rheum Dis. 2014;73(7):1309–15.

7. Smith E, Hoy DG, Cross M, Vos T, Naghavi M, Buchbinder R, et al. The global
burden of other musculoskeletal disorders: estimates from the global
burden of disease 2010 study. Ann Rheum Dis. 2014;73(8):1462–9.

Hoy et al. BMC Musculoskeletal Disorders  (2018) 19:292 Page 9 of 10

http://bjdonline.org/msk-survey-module/
https://doi.org/10.1186/s12891-018-2198-0
https://doi.org/10.1186/s12891-018-2198-0
https://dhsprogram.com/What-We-Do/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/What-We-Do/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm


8. Cross M, Smith E, Hoy D, Carmona L, Wolfe F, Vos T, et al. The global
burden of rheumatoid arthritis: estimates from the global burden of disease
2010 study. Ann Rheum Dis. 2014;73(7):1316–22.

9. Harvard Medical School. World Mental Health Survey Inititative. 2005;
Available from: https://www.hcp.med.harvard.edu/wmh/index.php.
Cited 28 Oct 2017

10. World Health Organization. NCD STEPs Mental Health/Suicide Module.
2017; Available from: http://www.who.int/ncds/surveillance/steps/en/.
Cited 28 Oct 2017

11. Hoy D, Roth A, Viney K, Souares Y, Lopez AD. Findings and implications
of the global burden of disease 2010 study for the Pacific Islands. Prev
Chronic Dis. 2014;11:E75.

12. Solomon Islands Statistics Office. Solomon Islands Demographic Health
Survey 2015. 2017; Available from: https://sdd.spc.int/en/. Cited 28 Oct 2017

13. USAID. Demographic and Health Survey. 2017; Available from: https://
dhsprogram.com/Who-We-Are/About-Us.cfm. Cited 28 Oct 2017

14. Dionne CE, Dunn KM, Croft PR, Nachemson AL, Buchbinder R, Walker BF,
et al. A consensus approach toward the standardization of back pain
definitions for use in prevalence studies. Spine. 2008;33(1):95–103.

15. Guzman J, Hurwitz EL, Carroll LJ, Haldeman S, Côté P, Carragee EJ, et al. A
new conceptual model of neck pain: linking onset, course, and care: the
bone and joint decade 2000-2010 task force on neck pain and its
associated disorders. Spine (Phila Pa 1976). 2008;33(4 Suppl):S14–23.

16. eumusc.net. Musculoskeletal Health in Europe - Core Indicators:
eumusc.net; 2013.

17. Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. A
systematic review of the global prevalence of low back pain. Arthritis
Rheum. 2012;64(6):2028–37.

18. Buchbinder R, van Tulder M, Öberg B, Costa L, Woolf A, Schoene M, et al.
Low pain pain: a call for action. Lancet. 2018;

19. Hoy D, Brooks P, Woolf A, Blyth F, March L, Bain C, et al. Assessing risk of
bias in prevalence studies: modification of an existing tool and evidence of
interrater agreement. J Clin Epidemiol. 2012;65(9):934–9.

20. United States Census Bureau. Census and survey processing system 2017;
Available from: https://www.census.gov/. Cited 28 Oct 2017

21. Microsoft Corporation. Microsoft Excel 2010. 2010; Available from: https://
products.office.com/en-au/excel. Cited 17 Sept 2015

22. Institute for Health Metrics and Evaluation (IHME). GBD Data Tool. 2016.
Seattle, USA: IHME, University of Washington; 2016.

23. Hoy D, Protani M, De R, Buchbinder R. The epidemiology of neck pain. Best
Pract Res Clin Rheumatol. 2010;24(6):783–92.

24. Hoy DG, Fransen M, March L, Brooks P, Durham J, Toole MJ. In rural Tibet,
the prevalence of lower limb pain, especially knee pain, is high: an
observational study. J Phys. 2010;56(1):49–54.

25. Hoy DG, Brooks P, Blyth F, Buchbinder R. The epidemiology of low back
pain. Best Pract Res Clin Rheumatol. 2010;24(6):769–81.

26. Kessaram T, McKenzie J, Girin N, Roth A, Vivili P, Williams G, et al.
Noncommunicable diseases and risk factors in adult populations of several
Pacific Islands: results from the WHO STEPwise approach to surveillance.
Aust N Z J Public Health. 2015;39(4):336–43.

27. Zheng H, Chen C. Body mass index and risk of knee osteoarthritis:
systematic review and meta-analysis of prospective studies. BMJ Open. 2015
Dec 11;5(12):e007568.

28. Dai XQ, Liu M, Zhang TH, Yang XS, Li SL, Li XG, et al. Clinical predictors for
diagnosing pandemic (H1N1) 2009 and seasonal influenza (H3N2) in fever
clinics in Beijing, China. Biomed Environ Sci. 2012;25(1):61–8.

29. Christelle Lepers (personal communication). Secretariat of the Pacific
Community. Noumea, New Caledonia. 2017.

30. Lozier MJ, Burke RM, Lopez J, Acevedo V, Amador M, Read JS, et al.
Differences in prevalence of symptomatic Zika virus infection by age and
sex-Puerto Rico, 2016. J Infect Dis. 2017;217(11):1678–89.

31. Hasan S, Jamdar SF, Alalowi M, Al Ageel Al Beaiji SM. Dengue virus: A global
human threat: review of literature. J Int Soc Prev Community Dent. 2016;6(1):1–6.

32. Hoy D, Geere J-A, Davatchi F, Meggitt B, Barrero LH. A time for action:
opportunities for preventing the growing burden and disability from
musculoskeletal conditions in low-and middle-income countries. Best Pract
Res Clin Rheumatol. 2014;28:377–93.

33. Briggs AM, Cross MJ, Hoy DG, Sanchez-Riera L, Blyth FM, Woolf AD, et al.
Musculoskeletal health conditions represent a global threat to healthy
aging: a report for the 2015 World Health Organization world report on
ageing and health. The Gerontologist. 2016;56(Suppl 2):S243–55.

34. World Health Organization. Global Strategy and Action Plan for
Ageing and Health. 2017; Available from: http://who.int/ageing/global-
strategy/en/. Cited 28 Oct 2017

35. High Level Forum on Aid Effectiveness. Busan partnership for effective
development co-operation. Busan, Republic of Korea; 2011.

36. High Level Forum on Aid Effectiveness. Accra agenda for action.
Accra, Ghana; 2008.

37. High Level Forum on Aid Effectiveness. Paris declaration on aid effectiveness:
ownership, harmonisation, alignment, results and mutual accountability. Joint
Progress Towards Enhanced Aid Effectiveness. Paris; 2005.

Hoy et al. BMC Musculoskeletal Disorders  (2018) 19:292 Page 10 of 10

https://www.hcp.med.harvard.edu/wmh/index.php
http://www.who.int/ncds/surveillance/steps/en/
https://sdd.spc.int/en/
https://dhsprogram.com/Who-We-Are/About-Us.cfm
https://dhsprogram.com/Who-We-Are/About-Us.cfm
https://www.census.gov/
https://products.office.com/en-au/excel
https://products.office.com/en-au/excel
http://who.int/ageing/global-strategy/en/
http://who.int/ageing/global-strategy/en/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study setting
	Study design
	Participants
	Variables, data sources and measurement
	Efforts to minimize study bias
	Statistical methods

	Results
	Study participants
	Activity-limiting low back pain
	Activity-limiting neck pain
	Activity-limiting hip or knee pain
	Hip or knee pain lasting longer than three months
	Diagnosis given to those who had hip or knee pain over the past month
	Activity-limiting MSK pain in multiple MSK sites
	Age trends of activity-limiting pain
	Use of the MSK module

	Discussion
	Strengths and limitations
	MSKs in the Solomon Islands
	MSK module

	Conclusion
	Additional files
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

