
A global study of pain prevalence across 52 countries: 
examining the role of country-level contextual factors

Zachary Zimmer1, Kathryn Fraser1, Hanna Grol-Prokopczyk2, Anna Zajacova3

1Global Aging and Community Initiative, Department of Family Studies and Gerontology, Mount 
Saint Vincent University, Halifax, NS, Canada

2Department of Sociology, University of Buffalo, Buffalo, NY, USA

3Department of Sociology, University of Western Ontario, London, ON, CA

1. Introduction

Globally, pain impacts billions of people daily [10,37,59]. Given its ubiquity, and its 

accompanying disability and mortality, there is ample reason to regard pain as a major global 

health burden and priority [3,29]. Estimating prevalence across countries, and assessing 

whether and how these estimates vary, is an important step in understanding the global 

challenge of pain.

Studies around the world that use survey data to estimate pain prevalence suggest there is 

wide cross-national variation [4,24,25,33,40,41]. A meta-analysis of 25 studies estimating 

prevalence of chronic widespread pain across countries and cultural groups in Europe, 

Asia, and the Americas, found estimates ranging between 0% and 24% [50]. This variation 

may be partly explained by methodological difference across studies and partly by cultural 

idiosyncrasies [5,15,29]. It may also be explained by ‘compositional’ individual-level factors 

[6]. For instance, variations in the prevalence of any health condition cross-nationally is 

frequently a function of several demographic characteristics that are important determinants 

of health. Studies have consistently shown that women report pain more frequently than 

men, that pain prevalence increases with age, and that pain prevalence tends to be higher in 

rural as opposed to urban areas [4,7,25,26,33,40,50,57]. As a result, older populations with 

a higher proportion of women and rural residents would be expected to have higher pain 

prevalence.

While research frequently considers these types of individual factors in studies of 

prevalence, they are unlikely to fully explain cross-national variations and run the risk of 

underrepresenting the impact of systemic processes on cross-national inequalities, which 

in turn has implications for the development of appropriate health policies [6]. Research 

on global health inequalities has identified a number of consequential ‘contextual’ country-

*Corresponding author. Dr. Zachary Zimmer. Address: Global Aging and Community Initiative, Level 2, McCain 201C, Mount Saint 
Vincent University, 166 Bedford Hwy, Halifax, NS, B3M2J6. Telephone: 1-902-457-5541, Zachary.zimmer@msvu.ca. 

Conflict of interest statement
The authors have no conflicts of interest to declare.

HHS Public Access
Author manuscript
Pain. Author manuscript; available in PMC 2023 September 01.

Published in final edited form as:
Pain. 2022 September 01; 163(9): 1740–1750. doi:10.1097/j.pain.0000000000002557.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



level factors [64,70]. In particular, research has implicated macro political and economic 

factors as determinants of health. These include the impact of national health expenditures, 

national income, and quality of governance on life expectancy and mortality [39,43,44,49]. 

Social inequalities are also an important factor when considering health disparities [2]. 

Studies demonstrate significant relationships between within-country income inequality, as 

measured by indicators like the Gini coefficient, and a variety of health outcomes [56]. 

Gender inequality has also been associated with some health outcomes [61] including 

musculoskeletal pain [11], child mortality [14], mental health and overall self-rated health 

[45]. While these studies have focused on other health outcomes, we hypothesize that these 

types of country-level contextual factors would also impact pain, given that there is a close 

association between chronic pain and other health conditions [9,13,21,22,31,62]. The extent 

to which country-level factors influence pain prevalence has, however, not been adequately 

examined.

The current study estimates country-level pain prevalence from a single global survey with 

a consistent definition of pain and instrumentation protocol. We combine survey data with 

country-level indicators gathered from global databases to create a multilevel dataset for 52 

countries. The study uses these data to: (a) estimate and compare pain prevalence across 

countries, and (b) explore the degree to which variations in prevalence are explained by 

country-level contextual factors commonly considered as macro-determinants of health.

2. Methods

2.1 Ethical clearance

The study protocol was approved by the Mount Saint Vincent University Research Ethics 

Board [2021-014].

2.2 World Health Survey

Data on pain and individual-level demographic characteristics were obtained from the 

World Health Survey (WHS), implemented between 2002 and 2004 by the World Health 

Organization. The WHS involved cross-sectional data collection in 70 countries across five 

continents. Countries participating in the WHS were chosen to provide a range of different 

national income categories, and to include countries with large adult populations. These data 

have been commonly used for comparative research on health [35,36,66]. Details of the 

WHS survey and data are provided elsewhere [68,74].

Each respective Ministry of Health within the 70 countries designed a local sampling 

strategy based on World Health Organization guidelines, and administered standardized 

questionnaires. A nationally representative, multistage cluster design was used in all 

countries except China, Comoros, Cote d'Ivoire, Croatia, India, and Russia, where the WHS 

was carried out in more geographically limited regions. Designs were based on probability 

strategies, with sampling frames covering 100% of eligible adults aged 18+ stratified by 

gender, age, and urban/rural setting [68]. Weights that account for sampling design and non-

response and assure that prevalence estimates are representative of total country populations 
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are provided for most countries. These sampling weights are applied as in other publications 

using these data [72].

Questionnaires went through back- and forward- translations into multiple languages, 

with end results being checked by linguists. Data collection was completed by trained 

interviewers, either face-to-face or by telephone. The individual country response rates 

ranged from 63% to 99% [72]. Ethics boards at each study site reviewed study protocols. 

Informed consent was obtained from all participants. The WHS was carried out in 

accordance with the latest version of the Declaration of Helsinki.

Of the 70 initial countries, 18 were excluded from the current analysis. One country did not 

make data available publicly. Ten countries do not include sampling weights, and since these 

are required for prevalence estimates, these countries were excluded. Five were excluded 

because of a high level of missing data (>20%) on the pain item used to estimate prevalence. 

Norway was excluded because its data did not include information on rural versus urban 

residence, a variable we use in our modeling of pain prevalence. After preliminary analysis, 

Comoros (population of <600,000 in 2003) was excluded because it was an outlier with 

respect to pain prevalence; its prevalence was more than 3.5 standard deviations above the 

cross-country mean.

For the purpose of these analyses, we considered all respondents aged 25+ from the 

remaining 52 countries. Starting the sample at this age maximizes the chance that the 

sample would be comprised of working age adults with completed education. Completed 

education level is one of the contextual variables in the analysis. Sensitivity analyses that 

included respondents 18+ yielded comparable results. This provided an initial sample size 

of 210,763 possible respondents. A small percentage of these respondents had missing 

data in variables of interest. Respondents with missing data in one variable of interest 

tended to have missing data across multiple variables. Subjects with any missing information 

were excluded (N=10,901), resulting in a final sample of N=199,862 for all analyses. The 

average within-country sample size was 3,844, with numbers ranging from a low of 620 in 

Luxembourg to a high of 32,028 in Mexico. Thirty-seven countries included at least 2,000 

observations. See Supplementary Table 1 for a list of sample sizes by country and region.

2.3 Measuring pain

Pain is assessed by the following WHS question asked of all participants: “Overall in the 

last 30 days, how much of bodily aches or pains did you have?” with answer options being 

none, mild, moderate, severe, and extreme. The question did not specify the location of pain 

in the body or specific length of time for which pain has been present. We dichotomized 

the variable as none or mild versus moderate, severe, or extreme pain; a threshold meant 

to capture meaningful levels of pain. Previous research has indicated that compared to 

mild pain, moderate and severe pain strongly predict mortality [30] and the development 

of functional limitations at much earlier ages [20]. Thus, we followed the ‘no worse 

than mild pain’ model of pain, a designation that is indicative of analgesic control and 

carries significant health and economic benefits to patients [55]. Sensitivity analyses were 

conducted to calculate pain prevalence resulting from alternate measurement treatments 

(e.g. no pain vs. any pain) and to assess whether these alternate categorizations of pain 
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resulted in different rank orderings of countries. Spearman's rank correlations indicated a 

strong, positive monotonic correlation between pain prevalence rankings across different 

categorizations of pain, indicating a congruence across these.

2.4 Demographic predictors

Models first adjust prevalence for three individual-level demographic variables that come 

from WHS data. These include interviewer-observed gender (dichotomized as woman=1 or 

man=0), self-reported age in years (categorized in ten-year increments as 25–34, 35–44, 

45–54, 55–64, and 65 or older), and rural/urban setting (rural=1 or urban=0). We avoided 

over-controlling for individual-level variables as the current study prioritizes the impact of 

contextual variables on pain.

2.5 Country-level contextual predictors

We combined individual-level information from the WHS with country-level contextual 

covariates assembled from a series of global data banks, such as World Bank and United 

Nations Development Programme, to derive a dataset for the analysis. The contextual 

variables represent domains of socioeconomic, political, cultural, and environmental 

conditions, selected based on availability of data, and previous literature on contextual 

factors considered to impact population health [2,71].

When available, these measures are taken for the year 2003, the midpoint of the WHS 

data collection. In a small number of instances, for a few of the country-level variables, 

information for the year 2003 was not available. In these cases, the measure came from 

the closest year for which data were available. Additional sensitivity analyses tested for 

the impact of including data from different years by modeling a variable that measured the 

difference between the year 2003 and the year in which data was observed. No bias was 

identified.

The following are the country-level contextual variables:

1) The Gini Index (Gini): a measure of economic inequality that ranges from 0 (no 

inequality) to 100 (totally unequal) [54].

2) Gross National Income (GNI): measured in current U.S. dollars per capita.

3) Average years of education completed by those age 25+ (Education).

4) Total labour force participation rate (TLFP): expressed as a percentage of the population.

5) Life expectancy at birth (LE), which serves as a proxy for the overall population health.

6) Health expenditure (HE%GDP): annual health expenditure expressed as a percentage of 

GDP.

7) Population density (Pop Density): number of residents per square kilometre.

6) The Gender Inequality Index (GII): ranges from 0 to 1, with higher scores indicating 

more inequalities between genders and greater disadvantages for women [27]. The index 
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is derived from a series of dimensions that include educational attainment, economic and 

political participation, and reproductive health issues.

7) Quality of Government index (QoG). constructed using a principal-component factor 

analysis, with promax rotation, of six worldwide governance indicators (WGI) provided by 

the World Bank. These indicators are commonly used as proxies for governance quality 

[42,44]. The factor analysis resulted in one factor containing all six governance indicators 

(alpha=0.948). High internal consistency and correlation between the predicted factor and 

a summed score of the six items (r=0.999, p=0.000) indicated that a summed, factor-based 

score was an appropriate and parsimonious choice. All governance indicators have values of 

−2.5 to 2.5; these are summed with a higher score indicating better governance.

To allow for comparability across these country-level contextual variables, all were 

standardized to have a mean of 0 and standard deviation of 1 in multivariate regression 

equations.

Finally, to account for potential regional heterogeneity in pain reporting across world 

regions, the 52 countries were categorized into one of six world regions according to the 

World Health Organization regional groupings [73]: the Americas, Africa, Europe, Eastern 

Mediterranean, Western Pacific, and South-East Asia. These were entered into models 

as dummy variables with Western Pacific, the region that was found to have the overall 

lowest levels of pain prevalence, as the comparison category. Since the WHO regional 

groupings differ from other standard ways of grouping countries, supplemental analyses 

tested other reasonable combinations and the overall pattern of findings did not differ from 

those reported herein.

Supplementary Tables 2, 3, and 4 provide details on country-level variables, unstandardized 

raw data by country, and results of the factor analysis used to create the Quality of 

Government variable, respectively.

2.6 Statistical analysis

We first calculate a standardized pain prevalence for each country, with the standardization 

being based on the global age and sex distribution for the year 2003 obtained from the 

United Nations Population Database [67]. This allows for a comparison of prevalence and an 

assessment of variation after accounting for cross-national age and sex differences.

Next, we examined associations between each separate individual- and country-level 

variable and pain by pooling data from all countries and calculating zero-order correlations. 

Using these pooled data, we then modeled the variation in the prevalence across countries 

by fitting nested multilevel random intercept logistic regression models predicting the 

odds that an individual living in a particular country reports pain. Because odds can be 

used to calculate predicted probabilities of reporting pain, and these probabilities translate 

into prevalence rates, higher odds are interpreted directly as higher prevalence. Multilevel 

models fit two types of equations. The first is the individual-level equation that estimates 

fixed effects, which capture the influence of covariates on the odds that an individual 

in any country reports pain. The covariates are both at the individual- and country-level. 
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The second is the country-level equation to assess the random effect of country, which 

quantifies the variance in the odds of reporting pain that is a function of the unmeasured 

country-specific heterogeneity that remains after controlling for fixed effect covariates. This 

random effect accounts for the idiosyncratic likelihood of reporting pain that is unique to 

each country.

We tested a series of nested models, each of which adds different variables to a base 

model. The base model (Model 1) is an individual-level only model that adjusts for age, 

sex, and urban/rural residence. The magnitude of the random effect is expected to change 

as country-level variables are added, indicating the degree to which contextual covariates 

account for the variation in pain prevalence. Because a high correlation between a number of 

the contextual country-level variables is likely, we assessed the potential for, and developed 

models to avoid, collinearity. To do this, bivariate correlations were first examined across 

predictors. These are shown Table 1. As can be seen, there are some very high correlations. 

For instance, higher average education is negatively and very strongly correlated with the 

Gender Inequality Index, meaning that these two variables will share a degree of variance 

that may be too large to adequately assess the independent impact of either variable when 

both are included in the same model. Thus, we tested variance inflation factors (VIF) to 

obtain a statistical basis for determining variables to be included in the same models [65]. 

There is little consensus on a cut-off that is most appropriate; however, most conventions 

dictate that a VIF greater than 10 indicates a danger of collinearity [17,53,69]. The VIF 

results are provided in Supplementary Table 5. Based on the VIF findings, the final 

presentation comprises several models, all of which have VIF values below the cut-off of 10. 

As noted, Model 1 is the base that includes only the individual-level variables: age, sex, and 

rural/urban setting. Model 2 adds a set of country-level contextual variables that do not pose 

shared variance problems. In Models 3 to 5, other contextual variables are added to Model 2 

that individually do not pose issues, but would if entered together. In this way, the analysis 

examines the largest set of predictor variables possible while avoiding collinearity.

In a final procedure, results of the multilevel analysis were used to calculate an adjusted 

pain prevalence for each of the 52 countries in the data. The country-level prevalence rates 

that adjust for the effects of the individual- and country-level variables included in particular 

models were computed by summing the resulting fixed and random effects from logistic 

regression models with random effects (i.e. intercepts) by country [25] such that:

Prevalence = 1 ∕ (1 + exp(‐1∗(linear prediction for fixed effect + linear prediction for random effect))) .

We calculated the coefficient of variation (CV) to assess the disparity in prevalence 

estimates across countries for each model’s predicted country-level prevalence rates. Thus, 

the coefficient of variation, which is the ratio of the standard deviation in prevalence to 

mean prevalence, allows us to assess how much variation in prevalence is explained by the 

contextual factors included in each model.

Data manipulations and descriptive analyses were performed using Stata 16.1 [63], while 

multilevel effects models were estimated using SPSS 26 software [38].
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3. Results

Table 2 presents unweighted descriptive statistics for study variables. For the individual-

level variables, we report statistics for samples pooled across countries within regions, and 

the total sample pooled across all countries. Sample sizes are also shown. The overall 

unweighted prevalence of reported pain for the total combined sample is 28%. Regionally, 

the lowest unweighted prevalence is for the sample that combines observations from across 

the five Western Pacific countries at 21%, and the highest prevalence is for the 18 European 

countries at 34%.

For the country-level contextual variables, we report means for countries grouped within 

regions and the total for all 52 countries prior to standardization. There is variation 

in country-level variables across regions. Generally, the 18 countries in Europe have 

the least income and gender inequality as measured by the Gini and the GII, and the 

highest gross national income (per capita GNI), average years of education, quality of 

government (QoG), health expenditure as a proportion of GDP, and life expectancy. The 

highest income inequality is found across countries in the Americas, while African countries 

display the highest gender inequalities. Gross National Income, Quality of Government, and 

health expenditures are lowest, and population density is highest, in the South-East Asian 

countries.

The prevalence of pain in each country, standardized by age and sex, is displayed as the 

proportion reporting pain, with 95% confidence intervals, in Figure 1. The figure clearly 

shows a wide range in prevalence. China has the lowest proportion with pain at 0.099 (95% 

CI: 0.090 - 0.108) and Morocco has the highest proportion at 0.503 (95% CI: 0.487 – 0.519). 

However, aside from some countries on the higher and lower end, most report a prevalence 

within a somewhat narrower range. The average for the combined sample across the 52 

countries is 0.275 with a cross-country standard deviation of 0.084. Thirty-eight countries 

fall within one standardized unit from the cross-country mean with a prevalence between 

0.191 and 0.359. Eight countries fall under a prevalence of 0.191 and six countries have 

a prevalence over 0.359. Supplementary Table 6 provides details for both unstandardized 

(crude) and standardized point prevalence estimates.

The first column of results in Table 3 shows the zero-order correlations with 95% confidence 

intervals and p-values that indicate whether there is an association between each individual 

covariate and the probability of reporting pain for the total sample. Without controls, all of 

the variables, with the exception of Quality of Government and life expectancy, appear to 

have an association with reported pain.

The remaining columns in Table 3 present the odds ratios of reporting pain for five 

multilevel logistic regression models with 95% confidence intervals and p-values. Model 

1 shows associations between pain and individual-level covariates. Women (OR=1.973), 

older persons (OR=4.850), and rural residents (OR=1.199) have higher odds of reporting 

pain. The magnitude of these associations is consistent across all our models.

Models 2-5 present associations that include both individual- and country-level covariates. 

Model 2 shows that living in a country with a higher level of income inequality (i.e., higher 
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Gini Index) predicts higher odds of reporting pain (OR=1.242; 95% CI: 1.073-1.437). This 

effect remains stable across models 3-5. Because contextual covariates are standardized, 

odds are interpreted as the expected change in pain prevalence given a standard deviation 

change in the predictor. A one standard deviation change in GNI is associated with 21-26% 

higher odds of pain. Population density (Pop Density) is also associated with a 26% higher 

odds of reporting pain (OR=1.264; 95% CI: 1.049-1.523) in model 2, and this effect persists 

in every following model (26-30% higher odds). The Gender Inequality Index (GII) in 

Model 3 is associated with pain (OR=1.307; 95% CI: 1.073-1.437), indicating that pain 

prevalence is 31% higher for each standard unit of gender inequality. We subsequently 

tested an interaction between gender (woman=1) and the Gender Inequality Index. The 

result (OR=1.085; 95% CI: 0.999-1.177) indicates that the disadvantage that women have in 

experiencing pain may be even greater in countries with more gender inequality. However, 

both men and women are disadvantaged by country-level gender inequality such that both 

are more likely to report pain in countries with high gender inequality compared to countries 

with low gender inequality. A standard unit increase in life expectancy (LE) is associated 

with 21% lower odds of pain in Model 5 (OR=0.785; 95% CI: 0.620-0.995). Covariates 

not associated with the odds of reporting pain in multilevel models include Quality of 

Government (QoG), average level of education (Education), Total Labor Force Participation 

(TLFP) and health expenditures as a proportion of GDP (HE%GDP). Gross National Income 

(GNI) is associated with slightly lower odds of reporting pain in Model 2 (OR=0.935; 95% 

CI: 0.873-1.001), but this is a small effect, and does not carry over in other models.

Region is associated with the odds of reporting pain. The main finding here is that, adjusting 

for other factors, living in a European country predicts higher odds of reporting pain 

relative to living in the Western Pacific region, which has the lowest odds. This finding 

remains stable across models 2-5. Otherwise, living in an Eastern Mediterranean country is 

associated with higher odds in pain compared to the Western Pacific, although the strength 

of effect is less consistent across models compared to living in Europe. Living in Africa and 

the Americas is associated with the odds of reporting pain in some of the models and not 

others, with greater odds of pain in comparison to the Western Pacific.

The random effect in model 1 is 0.256 and indicates substantial variance in the odds 

of reporting pain between countries. The random effect is reduced when country-level 

variables are added to models. For instance, the random intercept reduces by about 27% 

between models 1 and 2, after country-level variables are added to the model in addition 

to individual-level variables. The random intercept is at its lowest point in Model 3, having 

reduced by 37% from model 1. This occurs when adjusting for the Gender Inequality Index, 

suggesting that this model accounts for more cross-country variance than others. However, 

a large portion of the heterogeneity in pain prevalence remains unexplained by covariates 

across the models.

To illustrate the unexplained variation further, we present in Figure 2 the range and variance 

in pain across countries in the age-/sex-standardized prevalence and the predicted prevalence 

based on each of the multilevel models. Each dot in the figure is the prevalence of pain 

in one country given the specific type of estimate. The countries with the highest and 

lowest predicted values are listed with their predicted prevalence, shown as the proportion 
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reporting pain, in order to assess the range. The Figure illustrates graphically the wide 

range in prevalence in age- and sex-standardized estimates. Notably, adjustment for age, 

gender, and rural/urban setting in Model 1 produces no reduction in the large variation of 

prevalence across countries. In fact, based on the Coefficient of Variation (CV) and the 

range, the variation increases, likely due to how controlling for age, gender, and rural setting 

interacts with the unique population distributions in each country to shift pain prevalence 

further from the grand mean. However, when additionally adjusted for country-level factors, 

the estimated variance in prevalence decreases, as can be seen in a narrowing of the range 

and a decrease in CV. Consistent with the random effect in the multilevel model, the 

smallest variation is seen in model 3. This model included individual-level factors, the 

Gini index, Gross National Income, average education, Total Labor Force Participation, 

health expenditures, population density, and the Gender Inequality Index. There is a definite 

tightening in the predicted values for this model. Nonetheless, a substantial amount of 

variation remains. The adjusted rates in Model 3 vary from a predicted low of 0.152 in 

Ireland to a predicted high of 0.432 in Morocco. The CV drops to .252 for this model, which 

represents a 25% reduction in the CV in comparison to Model 1.

We conducted sensitivity analyses in which we dichotomized the pain outcome as no pain 

versus any pain. The pain prevalence estimated for this definition is shown in Supplementary 

Figure 1. The average prevalence for the combined sample across 52 countries doubles to 

0.532, with a standard deviation of 0.077. However, the wide range in pain prevalence across 

countries remains, ranging from 0.237 to 0.784, in Ireland and Bangladesh respectively. 

The ranking of pain across countries is also largely the same (rs=0.81). Likewise, with 

the no vs. any pain categorization as outcome, the inclusion of country-level variables in 

multilevel models results in a reduction in the CV of up to 20% compared to model 1, even 

though there is an overall lower level of variation between countries. This confirms that the 

country-level variables are largely insensitive to the categorization of pain.

4. Discussion

We examined prevalence of moderate to extreme pain among adults aged 25+ across 52 

countries using data from the 2002 - 2004 World Health Survey (WHS). The cross-country 

average reporting pain over the 30 days preceding the interview was 27.5%, and ranged 

from a minimum of 9.9% in China to a maximum of 50.3% in Morocco. Though not 

directly comparable, this pain prevalence is not radically different from that in Jackson et 

al. [40], who reported pooled prevalence of unspecified persistent pain to be 34% across 

studies and lower- and middle- income countries. Also consistent with previous literature, 

we found substantial variation in pain prevalence across countries [4,24,26,33,40,50,60]. 

This variation exists despite the information on pain coming from a single data source - the 

World Health Survey - that used a standardized measure across countries.

Like previous research, this study found that the odds of experiencing pain is higher 

for women, older persons, and those living in rural settings [8,19,26,28,40,50,60]. These 

individual-level characteristics –age, sex, and rural/urban residence—did not explain the 

cross-country variation in pain prevalence. Also comparable to the findings of similar 

research, the observed cross-national variation could not be completely explained with 
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the inclusion of higher-level variables. For instance, research based on the Cultural 

and Psychosocial Influences on Disability (CUPID) study found marked variation in 

musculoskeletal pain across 18 countries, and though reduced, between-country variance 

was not completely accounted for by the inclusion of group-level variables [18,19]. This 

indicates a complex interaction between individual- and country-level factors, as well as 

other factors, in explaining variation in pain, and highlights a need to better understand why 

people in some countries appear to be more prone to pain. However, five contextual country-

level factors were associated with pain: region, population density, life expectancy, gender 

inequality, and income inequality. Moreover, they explained some of the cross-country 

variation in pain levels. Residents of European countries were most likely to report pain, 

while those living in countries in the Western Pacific region were least likely. These regional 

variations may partly reflect the distinctive subjective nature of pain reporting on surveys.

With respect to population density, the environment in which people live, shaped by factors 

such as urbanization, is a major factor influencing public health [47]. The World Health 

Organization, for instance, has highlighted the negative impact of high population density 

on mental and physical health [75]. Inadequate housing, congested public transport, poor 

hygiene, high pollution levels, a lack of safe spaces for active living, and greater perceived 

stress may all increase the likelihood of experiencing physical and mental health conditions. 

Thus, though living in a rural area may contribute to more adverse health outcomes due 

to the reduced availability and accessibility of health care [58], the quality of the built 

environment in urban areas also matters, having possible implications for health conditions 

such as pain. Given the lack of research on population density and pain prevalence, these 

results must be interpreted cautiously, although it seems likely that population density may 

be reflecting one or more of the detrimental conditions associated with rapid urbanization.

Life expectancy is a key metric for assessing population health. However, life expectancy 

may also be a proxy representing other determinants that support a longer life expectancy 

beyond the country-level variables included in this study. Hauck, Martin, and Smith [32] 

suggested that life expectancy may be robustly associated with a variety of possible 

social determinants, including gender equality, agricultural production, political stability, 

access to clean water and sanitation, good governance, primary school enrolment, private 

health expenditure, overseas development assistance, control of armed conflict, and HIV 

prevalence. Thus, beyond the determinants that were already included in this analysis, it 

is possible that life expectancy may be representing one or more of these, and should be 

researched further.

Importantly, this study found two different forms of social inequality, income and gender, 

to be independently and strongly associated with the probability of reporting pain. Research 

attests that income inequality affects population health and wellbeing [56], and that 

individual income is related to health as a marker of individual social status [1,51]. 

Moreover, not only may income inequality have a direct impact on health outcomes across 

countries [56], but greater inequality also likely worsens other outcomes that impact health, 

such as social mobility and mental health conditions, all of which contribute to a cycle of 

inequality, and therefore worse health outcomes, through fewer resources [16,52,56].
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It has also long been known that pervasive gender inequality and restrictive gender norms 

result in a range of negative health outcomes for the total population, not only for women 

and girls [61]. Subsequent testing of the interaction between gender and the Gender 

Inequality Index in the current data indicated that greater gender inequality increases the 

probability of pain among both women and men, although the association is stronger for 

women. This is a promising area of future research to explore, as gender inequalities and 

gender discrimination can contribute to poor health outcomes through complex pathways 

including how the gender system interacts with other axes of power and privilege across the 

gender spectrum to shape an individual's social position throughout life [61].

Some theories have attempted to explain the impact of inequality on health as solely the 

result of indirect forces, including the availability of “neo-materials”, such as societal 

investment in education, occupation, and health services [48]. However, this study has 

suggested that income inequality and gender inequality have negative impacts on health 

outcomes such as pain even when accounting for possible effects of social inputs, such 

as GNI, education, health expenditure, and labour force participation. It is possible that 

psychosocial factors, such as social capital and trust [56], or consequences of feeling 

socially inferior, lacking control, and feeling unsafe [12] may mediate the relationship, 

contributing to a physiological chain of events that translate into heightened risk of mental 

and physical health conditions over time. While these effects are felt most among the 

marginalized groups, they may also extend to other strata of the population due to generally 

higher levels of stress and distrust. Our findings about gender and income inequalities are 

of particular concern at time of writing given gender inequalities that are being exacerbated 

by a global pandemic lockdown [46], and income inequalities that are on the rise globally 

[23,34]. Thus, social inequalities remain a critical area for future research and health policy, 

including in, but not restricted to the realm of pain.

Strengths of our study include a large sample size and substantial number of countries 

representing a variety of country regions and income levels. Moreover, due to rigorous 

sampling and survey protocol in the WHS, the survey was conducted using standardized 

measures among representative samples.

Our study also had limitations. Though the WHS survey provides a unique opportunity 

as a standardized source of international health data when there are few comparable data 

sources available for examining global variations in pain prevalence [33], it is an older 

dataset, which may limit its current generalizability. In addition, due to the way pain was 

assessed in the WHS survey, only accounting for pain experienced in the previous 30 days, 

it may be difficult to conclude that these results point to prevalence of chronic pain (which 

is often assessed with respect to a longer time frame), making it challenging to compare to 

other studies. Likewise, due to a lack of data, we could only assess the general intensity 

of pain, and not the frequency of pain experienced within the month. Finally, the WHS 

was cross-sectional and causal relationships cannot be assumed. However, even with these 

challenges, this study has contributed unique insight into the potential impacts of contextual 

factors on pain around the world, and presents a starting point for further research.
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In conclusion, prevalence of pain varied substantially across countries (9.9 – 50.3%). A 

portion of this variation was explained by contextual country-level social and economic 

factors. Importantly, these factors included two indicators of social inequality, income 

inequality and gender inequality. However, residual variation in pain prevalence across 

countries remains even in our most robust model. Given the consistency of measurement 

across the surveys, the remaining variation in pain across countries points to a complex 

interaction between known and unknown personal, local, economic and political impacts 

on pain prevalence, as well as inherent differences in language, interpretations of health, 

and other difficult-to-assess cultural idiosyncrasies. The frequency with which individuals 

around the world report moderate to severe pain, and the association of pain reporting with 

social, economic, and political determinants, provides further justification for regarding pain 

as a global public health priority. It also suggests that global attention and resources be 

shifted to the macrosocial determinants that shape patterns of pain and differentially impact 

quality of life on a larger scale. Future research should delve further into the complex 

association between inequality and pain in order to obtain a more complete picture of the 

possible explanatory power of social and political determinants of pain around the world.
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Figure 1. 
Age and sex standardized point estimates (with 95% CI) of prevalence of pain in 52 

countries, 2002-2004 World Health Survey. Vertical line represents the cross-country 

prevalence.
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Figure 2. 
Estimated prevalence of pain by country. Unstandardized refers to raw estimates from WHS 

samples. Standardized estimates are standardized by global population in 2003. Model 1 

is adjusted for individual factors: age, gender, and rural setting. Model 2 is adjusted for 

individual factors plus several country-level factors: Gini, GNI, education, TLFP, health 

expenditure, and population density. Model 3 adds GII to variables in Model 2. Model 4 

adds QoG to variables in Model 2. Model 5 adds LE to variables in Model 2.
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