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Abstract
Chronic pain (CP) is prevalent worldwide. Current reports on its prevalence in developing countries are heterogeneous, and to date, there
is no quantitative synthesis providing a general estimation of its magnitude in the developing world. The goal of this study was to estimate
the pooled prevalence of CP in the general population in developing countries. This was a PROSPERO-registered CRD42019118680
systematic review including population-based cross-sectional studies on CP from countries with #0.8 human developing index. We
calculatedprevalenceusingboth randomeffects and fixed effects.Heterogeneitywascalculatedby theCochranQ test and the I2 statistic.
Publication bias was evaluated by visual inspection of the Egger funnel plot, as well as by the Begg rank test and the Egger linear test.
Sources of heterogeneity were also explored in subgroup analyses. Twelve studies with a total of 29,902 individuals were included in this
meta-analysis, of which 7263 individuals were identified with CP. The overall pooled prevalence of CP after correction for publication bias
was 18% (95% confidence interval: 10%–29%), the sample presenting significant heterogeneity (I2 5 100%, P , 0.001). Subgroup
analyses demonstrated that year of publication and the adopted threshold for pain chronicity could partially explain the observed
heterogeneity (P , 0.05). The proportion of individuals with CP in the general population of developing countries was 18%. However,
reports of prevalence have high variability, especially related to year of publication and the threshold level adopted for pain chronicity.
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1. Introduction

Chronic pain (CP) ranks among the most prevalent medical
conditions affecting humans, being among the 10most prevalent
diseases worldwide. Chronic pain is mainly represented by

tension-type headache and migraine.18 Similarly, when examin-
ing the number of years lived with disability (YLD) due to every
single disease, low back pain is responsible for themost common
cause of age-adjusted YLD in both men and women in most
countries. Low back pain and migraine ranked among the top 10
causes of YLD in 195 countries, and neck pain was among the
top 5 causes of YLD in high-income and high-middle-income
countries.19,33,38 Although some pain syndromes are prevalent
diffusely worldwide, it has been suggested that regional differ-
ences in the prevalence or impact of some CP types could be
related to income or related composite measurements (including
income per capita, years of schooling, and fertility rates). When
looking in detail, the distribution of prevalent types of CP and their
respective YLD is not uniformworldwide and does not seem to be
monotonically guided by each country’s income status. For
example, YLD from “other musculoskeletal disorders” were more
than twice the rate expected in countries such as Australia,
Canada, Chile, and the United States.27 Contrarily, Venezuela
had less than half the expected rate of YLD from low back pain,
and North Korea had more than the double the expected YLD
from neck pain.19

These data were obtained from both developed and de-
veloping countries, and are mainly based on patients who were
assisted by medical health care, and had medical outcomes
inserted into their national health databases.39 This approach is
pragmatic and useful, but is clearly affected by access to medical
care, regional reporting patterns, and by the mode each disease
is handled locally (which may lead to lower or longer YLD). In fact,
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little is known about the prevalence of CP in the general
population in developing countries.14 Several studies on the
epidemiology of CP in the general population were conducted in
outpatient settings, or based on nonrepresentative samples from
the population, which could either underestimate or overestimate
the actual values of these findings.27 A relatively small number of
studies have assessed CP prevalence in developing countries,
and to date, there are no integrative reviews31 assessing the
compound prevalence CP in these few available studies. Also,
there is currently no systematic assessment of the role of potential
influencing variables, such as the definition of CP, and other
potential sources of bias such as the year of publication, sample
size, or country of origin on the prevalence of CP in these
developing areas. Measuring the actual prevalence of CP in
developing countries has clear advantages, such as providing
supporting information for the guidance of health care policies in
these regions, where limited economic resources are the rule.
Also, accurate estimates of CP prevalence in economically
restricted regions may allow the comparison of regional
prevalence findings with data from developed countries, which
may support further studies assessing the effects of the potential
role of particular variables (higher violence, war, famine, and
infectious diseases) on CP prevalence. Finally, having a common
denominator of the prevalence of CP in developing areas may
serve as a general value against which local prevalence estimates
(from a single community, or village, or from 1 particular
developing country) could be compared, to classify the local
prevalence of CP as lower or higher than expected for areas of
similar socioeconomic–demographic backgrounds.16,29,36

We have performed the first meta-analysis of CP prevalence of
studies from developing countries and have provided analyses on
the role of bias and other variables affecting its results.

2. Methods

This study was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
(http://www.prisma-statement.org/), and it was registered in the
PROSPERO center (https://www.crd.york.ac.uk/prospero/) un-
der protocol number CRD42019118680 on January 9, 2019
(118680).

2.1. Study design

We performed a meta-analysis selecting articles reporting cross-
sectional CP prevalence of the general population (number of
affected persons by the number of exposed) in developing
countries.

2.2. Search strategy

The search strategy was defined for: (1) PubMed database as
a parameter for the others searched databases: (((“Chronic
Pain”[Mesh]) OR (Chronic Pain[Title/Abstract] OR Chronic Pains
[Title/Abstract] OR Widespread Chronic Pains[Title/Abstract])))
AND (((“Prevalence”[Mesh] OR Prevalences)) OR (“Cross-
Sectional Studies”[Mesh] OR Prevalence Studies OR Prevalence
Study OR Studies, Prevalence OR Study, Prevalence)) AND
((“0001/01/01”[PDat]: “2017/07/31”[PDat]) AND Humans
[Mesh]); (2) Embase database: ((“chronic pain”:ab, ti OR
9widespread chronic pain’:ab, ti OR “chronic widespread pain”:
ab, ti) AND (“prevalence”:ab, ti OR “prevalences”:ab, ti OR “cross
sectional stud*”:ab, ti OR “cross sectional analys*”:ab, ti)) AND
“human”/de AND (1982:py OR 1984:py OR 1985:py OR 1986:py

OR 1987:py OR 1988:py OR 1989:py OR 1990:py OR 1991:py
OR 1992:py OR 1993:py OR 1994:py OR 1995:py OR 1996:py
OR 1997:py OR 1998:py OR 1999:py OR 2000:py OR 2001:py
OR 2002:py OR 2003:py OR 2004:py OR 2005:py OR 2006:py
OR 2007:py OR 2008:py OR 2009:py OR 2010:py OR 2011:py
OR 2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py
OR 2017:py); and (3) Lilacs database: (tw:(“Chronic pain”)) OR
(tw:(pain*)) AND (tw:(Prevalence*)) AND (tw:(Developing Countr*).

2.3. Eligibility criteria

2.3.1. Types of studies and participants

We included cross-sectional population-based studies enrolling
adults (older than 15 years) to study CP (as defined by the
respective authors), with a minimum of 100 participants, from
countries with#0.8 human developing indexes according United
Nations Development Program (available at http://hdr.undp.org/
en/composite/HDI).

2.4. Comparisons

The prevalence of CP was calculated based on the number of
individuals with CP and estimates of the size of the general
population of each region/country.

2.5. Outcomes

The primary outcome was prevalence value and respective
confidence interval (CI).

2.6. Information sources

We searched for references to PubMed, Lilacs, Embase, and The
Cochrane Library, from inception to November 2018, without
limitations idiom (Fig. 1).

2.7. Data extraction

We extracted the following information from each of the eligible
articles: author’s name, publication year, age range, mean age,
number of female participants and male participants, location
where the study was conducted, population type (general or
other), type of interview (face-to-face or telephone interview),
sample size, sociodemographic data (when available), number of
participants reporting CP and its prevalence with 95% CIs (when
not provided it was calculated using the number of individuals
with CP based on the percentages), definition CP (3 months, 6
months, or other), average pain duration and intensity (when
available), and most frequent pain location and caused (when
available). Two studies did not report the number of individuals
with CP, only percentages.11,28 In these cases, the number of
individuals with CP was calculated based on the percentages,
and the total number of individuals recruited. Participation (high,
moderate, or low) and outcome biases (high, moderate, or low)
were based on ranking made by 2 authors (K.N.S. and D.C.d.A.)
and are provided as supplementary material (available at http://
links.lww.com/PR9/A56). In brief, risk of bias was based on the
presence of the following information in the studies: (1) risk of
study participation bias: Gradings for study participation bias
were based on information on the target population, sampling
frame/method to assess CP, clear information on the criteria
participants needed to fill to be included in the study, and
information on study participation/nonparticipation.We assessed
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information on the reporting of sampling (method used to choose
the geographic sampling area, the specific household, and the
particular individuals to be interviewed), as well as the number of
trials allowed to contact a specific selected household and the
reporting of strategies to mitigate nonresponder bias. (2) Risk of
outcome measurement bias: We looked for information on the
use of a clear definition of CP (ideally referenced, with no intrinsic
contradictions, and anchored on specific time frames). We
assessed whether data collection staff had standardized
approach to data collection and followed predefined routines/
had standardized files and the use of direct questioning
participants instead of having 1 household member reporting
pain from other not directly assessed members. Also, we looked
for information on the presence of a pilot study, use of double-
check assessments to have a reliability measurement of data
collection, and presence of estimation of population parameters
(estimation of population parameters should emanate from the
whole sample and not from subsamples).30

2.8. Statistical analyses

All statistical analyseswere performed using the statistical software
R version 3.5.2.5,37 Our exploratory analysis started with a visual
exploration of all variables to evaluate their frequency, percentage,

and near-zero variance for categorical variables, meaning when
a categorical variable (eg, country and interview type) had a small
percentage of a given category. We also evaluated distribution for
numeric variables (such as sample size) and their corresponding
missing value patterns. Comparisons for the exploratory analysis
were conducted through analysis of variance (t tests being
a category of analysis of variance) and chi-square tests (the Fisher
exact test when any cell presented a frequency below 5). The
pooled prevalence of CP was estimated with the R packages
“meta” and “metafor.”6,26,37 We initially reported a random-effects
model, given the expected heterogeneity among studies associ-
ated with the diverse settings in which they were conducted. We
then compared these results with those from a fixed-effects meta-
analysis. We used the inverse variance method to calculate the
overall proportion of CP from studies reporting a single proportion,
as this is the most widely used pooling method for prevalence
meta-analyses.1 To reduce issues in the weighting of studies with
prevalence close to 0.1, we applied the Freeman–Tukey double
arcsine transformation to the individual studies’ proportions before
calculating the overall proportion.30 To calculate CIs for individual
study results, we used the exact Clopper–Pearson interval.6 To
estimate the between-study variance t2, we used the restricted
maximum likelihood estimator as it is considered unbiased and
efficient. We evaluated heterogeneity using the Cochran Q test,

Figure 1. PRISMA flow diagram.
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quantifying it through the I2 statistic. Given its known low power to
detect heterogeneity, P values above 0.10 were deemed as
significant for theCochranQ test.We evaluated publication bias by
visual inspection of the Egger funnel plot, as well as by the Begg
rank test and the Egger linear test, with a significance threshold of
0.10.2,9,12 First, we present the forest and funnel plots for the raw
estimates, followed by the results obtained through the “trim-and-
fill” method. When asymmetry was identified, we used the “trim-
and-fill” method to verify the correction effect on publication
bias.9,12,21,30,41We then identified the asymmetry in the funnel plot,
followed by the removal of the studies responsible for the
asymmetry. The pooled estimate with the remaining studies was
calculated, and a new funnel plot was generated by replacing the
removed articles and adding their mirror images in the plot. The
final pooled results come from an analysis using all true estimates
and the simulated mirror images. Finally, we performed subgroup
analyses to explore possible sources of heterogeneity based on
a wide range of categories: (1) year of publication (2007–2010,
2011–2014, and 2015–2017), (2) geographic region (South
America, including Brazil4,7,17,35,42; Asia, including China, India,
Iran, Nepal, and Philippines3,11,23,28,43; and Africa, including Libya
and South Africa13,22; (3) type of interview (face-to-face or
telephone interview),32 (4) sample size (lower than 1000,
1001–2000, and greater than 2000), (5) participation bias (low,

moderate, and high), (6) outcome bias (low, moderate, and
high),2,12 and (7) threshold adopted for pain chronicity (pain
duration for 3 or 6 months).18,38

3. Results

3.1. Search results

After consulting an expert librarian, 2 researchers (K.N.S. and L.M.)
independently found 3377 articles in PubMed, 2088 in Embase, and
212 in Lilacs. Of those, 5133 were excluded because of duplication.
The application of the screening criteria provided 98 full texts for
assessment. On the final analysis based on eligibility criteria, 12
studies with a total of 29,879 individuals were included in this meta-
analysis, of which 7,293 individuals had CP (Fig. 2).

3.2. Study characteristics

Table 1 displays the overall characteristics of the studies included
in the meta-analysis. Selected studies were published between
2007 and 2017. Sample sizes ranged from 473 to 11,000, with
a total of 29,904 individuals, of which 7,263 had CP. Geographic
locations included South America (n 5 5),4,7,17,35,42 Asia (n 5
5),3,11,23,28,43 and Africa (n 5 2).13,22 All studies targeted the
general population, with 7 being conducted by face-to-face

Figure 2. Forest plot presenting the overall prevalence of chronic pain.

Table 1

Study characteristics.

Authors Year of publication Country Type of interview Sample size Participation bias Outcome bias

Cabral et al.4 2014 Brazil Face-to-face interview 826 Moderate Moderate

Sá et al.35 2008 Brazil Face-to-face interview 2297 Moderate Low

Jackson et al.23 2014 China Telephone interview 1003 Moderate High

Dureja et al.11 2013 India Telephone interview 5004 Moderate High

Ferreira et al.17 2016 Brazil Telephone interview 2446 Moderate Moderate

Zarei et al.43 2012 Iran Face-to-face interview 1593 Low High

Igumbor et al.22 2011 South Africa Face-to-face interview 473 Low High

Vieira et al.40 2012 Brazil Face-to-face interview 1597 Moderate Low

Elzahaf et al.13 2016 Libya Telephone interview 1212 Low Low

de Souza et al.7 2017 Brazil Telephone interview 723 High Moderate

Bhattarai et al.3 2007 Nepal Face-to-face interview 1730 Moderate Low

Lu and Javier28 2011 Philippines Face-to-face interview 11000 High High
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interviews and 5 through telephone interviews. Regarding the risk
of bias, most studies were classified as presenting high outcome
bias (41.67%) or moderate participation bias (58.33%).

3.3. Pooled prevalence of chronic pain

Figure 3 presents the forest plot with the proportion results for
different studies and the overall effect under fixed- and random-
effects models, along 95% CIs. The prevalence of CP reported in
eligible studies ranged from 13%11 to 51%,3 being 32% (95% CI:
25%; 39%) using a random-effects model and showing
significant heterogeneity (P , 0.001, I2 5 100%).

3.4. Publication bias

Although the results of the Begg rank test (z5 0.274, P5 0.784)
indicate a low probability of publication bias, results from the

Egger linear test (t 5 3.490, P 5 0.005) indicated otherwise.
Consistent with the results from the Egger linear test, the Egger
funnel plot was asymmetrical (Fig. 4). We therefore used the trim-
and-fill method to adjust for publication bias and examined its
effect on the pooled estimate. Figure 5 presents the forest plot
with the pooled prevalence adjusted for publication bias, which is
the prevalence that should be considered for clinical purposes.
Figure 5 demonstrates a symmetrical Egger funnel plot after
adjusting for missing studies using the trim-and-fill method. Thus,
the pooled prevalence of CP, according to a random-effects
model, was 18% (95% CI: 10%–28%). Figure 5 demonstrates
a symmetrical Egger funnel plot after adjusting for missing studies
using the trim-and-fill method.

3.5. Subgroup analyses

To explore possible sources of heterogeneity, we further
performed subgroup analyzes for the following categories: year
of publication, geographic region, type of interview, sample size,
participation bias, outcome bias, and CP definition (ie, 3 vs 6
months) (Table 2). Significant between-subgroup differences
were observed for year of publication (P 5 0.016), and for CP
definition (P5 0.010), which could partially explain the previously
observed heterogeneity. The pooled prevalence of CP in studies
published from 2007 to 2010 was 46.16 (95% CI: 36.88–55.57),
from2011 to 2014, it was 28.81 (CI: 19.53–39.08), and from2015
to 2017, it was 28.73 (CI: 18.72–39.91). The pooled prevalence
for studies that considered the 3-month definition of CP was
27.42 (CI: 18.64–37.18), and for the 6-month threshold, it was
40.50 (CI: 38.75–42.27). Pooled prevalence for other subgroups
is presented in Table 2. The heterogeneity was high (I2. 95%) in
most subgroups, being lower among studies with sample size
below 1,000 (I2 5 84.1%) and for those using the 6-month
definition for CP (I2 5 48.5%).

4. Discussion

This is the first meta-analysis specifically studying the prevalence
of CP in economically restricted areas of the world. We gathered
data from Latin American,4,7,17,35,42 Asian,3,11,23,28,43 and

Figure 3. A Egger funnel plot representing the 12 studies included in themeta-
analysis.

Figure 4. Forest plot presenting the pooled prevalence of chronic pain after adjustment for publication bias.
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African13,22 countries and found that the prevalence of CP ranged
from 13% to 51%. Variable results have also been reported in
other studies, ranging from 5.5% to 60.4%, not only for
developing but also for developed countries.10,15,20,34 This is
the reason we chose to adjust our results for publication bias,
which has provided us with an actual prevalence estimate of
18%. In fact, other recent studies reporting statistical adjustments

for age and sex14,29,40 and risk of bias reported values close to the
one we found here for developing countries20,36,39: In Germany,
the prevalence of CP was reported as 18.4%,20 while it was
21.5% in Hong Kong,42 24.4% in Norway,34 19% in Denmark,
and 19%15 and 20.4% in the United States.25

In this study, the included studies were published in the last 15
years. We found a great heterogeneity in the definition of CP in
developing countries, which is of paramount importance.
Although the current definition of CP by the International
Association for the Study of Pain (IASP) is that of pain that lasts
or recurs for longer than 3 months,18,38,39 the actual case
definition used by the studies was very heterogeneous. In some
reports, intensity of pain was included in the definition4,7; in
others, the actual criteria used were very complex, considering
that pain should be present not only for the last months but also
should necessarily be present for the whole day11 during the
preceding week7 or month.4 Ferreira17 included the wording
“suffering” in the definition, which may have comprehension bias
that was, to date, not fully explored. Still, in 1 study,35 CP was
defined as occurring on any day in the previous 6 months. All this
variability can affect results from quantitative synthesis such as
this one.1,24,39 In this line, we found a significant effect of the CP
definition on prevalence results. A cutoff limit of 3 or 6monthswas
determinant to establish the prevalence in this study. The
estimated CP prevalence was 30% lower when using the 3-
month definition compared with the 6-month one. This is an
original finding and gives further support to the need to have
unified cutoff duration of CP definition.38

Interestingly, another new finding is the presence of
a substantial effect of the year of publication on the estimated
prevalence. Studies published between 2007 and 2010
reported significantly higher prevalence of CP compared

Figure 5. Funnel plot adjusted using the trim-and-fill method with black circles
representing comparisons included and white circles representing inputted
comparisons using the trim-and-fill method.

Table 2

Subgroup analyses by year of publication, geographic region, type of interview, sample size, participation bias, outcome bias, and
adopted threshold for pain chronicity.

Subgroup Categories k Proportion 95% CI tau2 I2 P

Year of publication 0.0166
2007–2010 2 0.4616 0.3688; 0.5557 0.0045 97.3%
2011–2014 7 0.2881 0.1953; 0.3908 0.0213 99.6%
2015–2017 3 0.2873 0.1872; 0.3991 0.0107 97.6%

Geographic region 0.0928
South America 5 0.3855 0.3355; 0.4366 0.0033 96.5%
Asia 5 0.2727 0.1420; 0.4274 0.0345 99.7%
Africa 2 0.2553 0.1435; 0.3864 0.0100 96.4%

Interview type 0.0659
Face-to-face interview 7 0.3677 0.2748; 0.4658 0.0179 99.7%
Telephone interview 5 0.2464 0.1663; 0.3365 0.0127 99.1%

Sample size 0.1821
Below 1000 3 0.3764 0.3214; 0.4330 0.0022 84.1%
From 1001–2000 5 0.3510 0.2426; 0.4678 0.0182 99.0%
Higher than 2000 4 0.2331 0.1158; 0.3763 0.0254 99.7%

Participation bias 0.7359
High 2 0.2491 0.0550; 0.5229 0.0422 99.6%
Moderate 7 0.3428 0.2455; 0.4474 0.0207 99.6%
Low 3 0.2989 0.1920; 0.4182 0.0118 98.4%

Outcome bias 0.1312
High 5 0.2387 0.1454; 0.3467 0.0183 99.4%
Moderate 3 0.3633 0.2883; 0.4418 0.0048 96.4%
Low 4 0.3814 0.2508; 0.5213 0.0205 99.1%

Threshold for pain chronicity 0.0104
3 mo 8 0.2742 0.1864; 0.3718 0.0225 99.6%
6 mo 4 0.4050 0.3875; 0.4227 0.0002 48.5%

k, number of included studies; CI, confidence interval.
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with those published after this period. It is noteworthy that the
global years against pain (IASP initiatives) in older persons
(2006–2007) and in women (2007–2008) occurred during this
period, and this may have stimulated publications of CP
prevalence in developing countries with a focus on the elderly
and on women. In fact, 2 large studies published or designed
on this period had an important emphasis on these
topics.24,39 Bhattarai et al. reported a higher prevalence of
CP in women and in those older than 30 years.3 Sá also
reported a higher prevalence of pain in women and older
individuals.36

In this study, we included all studies reporting data in
individuals older than 15 years. Although adulthood is
frequently defined by a cutoff of 18 years, there is a great
variability in age of inclusion in CP studies in both developed
and developing countries.39 Because in developing countries,
individuals older than 16 years are commonly allowed to get
married, live alone, and serve the army, we decided to be
permissive and set a low bar for age. Indeed, important
studies3,8 would have been excluded due to the impossibility
of extracting data for individuals 18 years and younger. In other
included studies, the age cutoff was actually higher than 18
years, being .30 years for Dureja et al. (2013) 11 and .20
years for Sá et al.35 and Zarei et al.43

The subgroup analysis failed to detect significant effects of
other potential variables on the final results. Most of the
included studies used telephone interviews rather than face-
to-face assessments. Despite the general perception that
face-to-face assessments are believed to be more accu-
rate,32 we found no significant effect of the assessment
method in subgroup analyses. The region of the world data
came from—South America vs Asia vs Africa—had no
significant effects on the score of outcome and participation
biases. Interestingly, the sample size assessment suggested
that studies with a higher number of participants tended to
provide a smaller prevalence of CP, although this has not
reached significance. It is noteworthy that studies with a low
risk of bias, such as the 1 conducted in Libya,13 influenced
the final prevalence result to a much higher degree than
studies with larger samples sizes but with higher risk of
bias.28

There are some limitations in this study. First, we found
a high heterogeneity of CP definition, which we tried to mitigate
with subgroup analysis. However, the actual change in the
estimated prevalence of CP if a standardized definition was
used remains unknown. In future studies, the broad diffusion of
the new IASP/ICD-11 classification and definition of CP38

might help lessen this type of limitation. Also, despite the
presence of 12 studies fulfilling the inclusion criteria for
participation, most of them were clustered in Brazil (5 studies,
2 from the same city4,7,17,35,42), and in the Middle East/
Africa,13,22 and different parts of Asia.3,11,23,28,43 Other Latin
American, sub-Saharan African, and Asian countries were
either under-represented, or not represented at all. Despite the
fact that our subgroup assessment failed to find a “region”
influence on results, future studies from these other regions
may unravel local differences in the prevalence of CP that
might have been missed here.

In conclusion, the adjusted proportion of individuals with CP in
the general population of developing countries is 18%, and thus,
findings were influenced by the type of definition of CP and the
year the study was published, with earlier studies, and those
using the 6-month definition of chronicity tending to overestimate
its prevalence.
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Failde I. A nationwide study of chronic pain prevalence in the general
Spanish population: identifying clinical subgroups through cluster
Analysis. Pain Med 2015;16:811–22.

[11] Dureja GP, Jain PN, Shetty N, Mandal SP, Prabhoo R, Joshi M, Goswami
S, Natarajan KB, Iyer R, Tanna DD, Ghosh P, Saxena A, Kadhe G,
Phansalkar AA. Prevalence of chronic pain, impact on daily life, and
treatment practices in India. Pain Pract 2014;14:E51–62.

[12] Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis
detected by a simple, graphical test. BMJ 1977;315:629–34.

[13] Elzahaf RA, JohnsonMI, Tashani OA. The epidemiology of chronic pain in
Libya: a cross-sectional telephone survey. BMC Public Health 2016;16:
776.

[14] Elzahaf RA, Tashani OA, Unsworth BA, Johnson MI. The prevalence of
chronic pain with an analysis of countries with a Human Development
Index less than 0.9: a systematic review without meta-analysis. Curr Med
Res Opin 2012;28:1221–9.

[15] Eriksen J, Jensen MK, Sjøgren P, Ekholm O, Rasmussen NK.
Epidemiology of chronic non-malignant pain in Denmark. PAIN 2003;
106:221–8.

[16] Eu I. Chronic pain in the community: a survey in a township in Mthatha,
Eastern Cape, South Africa. Chronic pain in the community 2011;17:
329–37.

[17] Ferreira KAS, Bastos TRPD, de Andrade DC, Silva AM, Appolinario JC,
Teixeira MJ, Latorre MRDO. Prevalence of chronic pain in a metropolitan
area of a developing country: a population-based study. Arq
Neuropsiquiatr 2016;74:990–8.

[18] Gatchel RJ, McGeary DD,McGeary CA, Lippe B. Interdisciplinary chronic
pain management: past, present, and future. Am Psychol 2014;69:
119–30.

[19] 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;390:1211–59.

4 (2019) e779 www.painreportsonline.com 7

http://links.lww.com/PR9/A56
www.painreportsonline.com


[20] Hensler S, Heinemann D, Becker MT, Ackermann H, Wiesemann A,
Abholz HH, Engeser P. Chronic pain in German general practice. Pain
Med 2009;10:1408–15.

[21] Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring
inconsistency in meta-analysis. BMJ 2003;327:557–60.

[22] Igumbor EU, Poane TR, Gansky SA, Plesh O. Chronic pain in the
community: a survey in a township in Mhatha, Eastern Cape, South
Africa. South Afr J Anaesth Analg 2011;17:329–37.

[23] Jackson T, Chen H, Iezzi T, Yee M, Chen F. Prevalence and correlates of
chronic pain in a random population study of adults in Chongqing, China.
Clin J Pain 2014;30:346–52.

[24] Jackson T, Thomas S, Stabile V, Shotwell M, Han X, McQueen K. A
systematic review and meta-analysis of the global burden of chronic pain
without clear etiology in low- and middle-income countries: trends in
heterogeneous data and a proposal for new assessment methods.
Anesth Analg 2016;123:739–48.

[25] Johannes CB, Le TK, Zhou X, Johnston JA, Dworkin RH. The prevalence
of chronic pain in United States adults: results of an Internet-based
survey. J Pain 2010;11:1230–9.

[26] Kuhn M, Johnson K. Appiead predective modeling. New York, NY:
Springer, 2013.

[27] Leadley RM, Armstrong N, Lee YC, Allen A, Kleijnen J. Chronic diseases
in the European Union: the prevalence and health cost implications of
chronic pain. J Pain Palliat Care Pharmacother 2012;26:310–25.

[28] Lu H, Javier F. Prevalence and treatment of chronic pain in the
Philippines. Philippine J Intern Med 2011;49:61–9.

[29] Mansfield KE, Sim J, Jordan JL, Jordan KP. A systematic review and
meta-analysis of the prevalence of chronic widespread pain in the general
population. PAIN 2016;157:55–64.

[30] Miller JJ. The inverse of the freeman-tukey double arcise transformation.
Am Statistician 1978;32:138–208.

[31] Mohamed Zaki LR, Hairi NN. A systematic review of the prevalence and
measurement of chronic pain in asian adults. Pain Manag Nurs 2015;16:
440–52.

[32] Ortiz FR, Santos MD, Landenberger T, Emmanuelli B, Agostini BA,
Ardenghi TM. Comparison of face-to-face interview and telephone

methods of administration on the ecohis scores. Braz Dent J 2016;27:
613–18.

[33] RushtonA,HeneghanN,HeijmansMW,Staal JB,GoodwinP.Natural course
of pain and disability following primary lumbar discectomy: protocol for
a systematic review and meta-analysis. BMJ Open 2016;6:e010571.

[34] Rustøen T, Wahl AK, Hanestad BR, Lerdal A, Paul S, Miaskowski C.
Prevalence and characteristics of chronic pain in the general Norwegian
population. Eur J Pain 2004;8:555–65.
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