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Abstract
Objectives: We examine recent trends in pain prevalence among adults aged 50+ across Europe.

Methods: Data for 15 countries from the Survey of Health, Ageing, and Retirement in Europe
are examined for two periods: 2004-2011 and 2013-2015. Trends are shown descriptively, using a
multilevel modeling strategy controlling for covariates, and modeled on a country-specific basis.

Results: Population-level pain prevalence ranges from about 30% to about 60% depending on
the country and year. Pain is more prevalent in women and generally increases with age. There
is an increase in prevalence over time, net of age, and other predictors. Prevalence increased with
an annual average of 2.2% between 2004 and 2011 and 5.8% between 2013 and 2015, in fully
adjusted models.

Discussion: Trends in pain prevalence have implications for disability, healthcare utilization,
productivity, and population health. These findings are not optimistic but align with other
population-wide studies, suggesting a global trend of rising pain prevalence.
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Introduction

There is limited research investigating trends in chronic pain among aging populations,
especially within the European context, even though understanding pain trends is critical for
assessing and improving population health. Chronic pain is among “the leading causes of
global disability” (Blyth & Schneider, 2018) and a leading cause of healthcare utilization
(Elliott et al., 1999; Song et al., 2016). It is closely connected to functional health problems

Corresponding Author: Zachary Zimmer, Mount Saint Vincent University, 66 Bedford Highway, McCain Centre 201C, Halifax
B3M2J6, Nova Scotia, Canada., zachary.zimmer@msvu.ca.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Supplemental Material

Supplemental material for this article is available online.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zimmer et al.

Page 2

that increase the need for formal and informal support (Andrews et al., 2013; Covinsky et
al., 2009; Méntyselka et al., 2003). The economic costs of pain, including those related to
lost productivity, are enormous and arguably greater than those for any other single health
condition (Coyte et al., 1998; Gaskin & Richard, 2012; Wenig et al., 2009). Understanding
trends in pain is also crucial for health equity; the social distribution of pain is highly
unequal, with women and the socioeconomically disadvantaged experiencing substantially
higher prevalence (Anderson et al., 2009; Andersson et al., 1993; Fillingim et al., 2009;
Wijnhoven et al., 2006). Therefore, documenting the trends in pain is important for health,
well-being, and equity in populations.

Today, the proportion of the population aged 50 and older is higher in Europe (about
38%) than in any other world region—nhigher still when considering Northern and Western
Europe only—and continuing to rise rapidly (United Nations, 2018). Since prevalence of
chronic pain increases with age, chronic pain may pose a particularly significant challenge
for population health in Europe (Blyth, 2010; Breivik et al., 2013; European Commission,
2018). There are some examinations of pain levels, or prevalence, although most rely

on cross-sectional, single-country, and small-sample data (Achterberg et al., 2010; Ahacic
& Kareholt, 2010; Breivik et al., 2006; Cimas et al., 2018; Croda, 2015; Farioli et al.,
2014; Harkness et al., 2005; Heistaro et al., 1998; Hiippe et al., 2007; Todd et al., 2019).
Furthermore, it is difficult to find a unifying message from these studies. While most
confirm extensive effects of pain on individuals across Europe, they also collectively suggest
variations in prevalence exist across countries.

Studies on temporal frendsin European pain prevalence are particularly few and far
between, and report mixed findings. Ahacic and Kareholt (2010) found increases in
prevalence among Swedish cohorts born in 1940 or later, Harkness et al. (2005) found very
large increases in musculoskeletal pain prevalence in England, and Huppe et al. (2007) and
Heistaro et al. (1998) found little change in prevalence over time in Germany and Finland.
The overall trends for European countries thus remain unclear.

Another knowledge gap pertains to correlates of the trends. Studies mentioned above tend

to account for age and sex. Other factors associated with pain prevalence that might drive
population-level trends are frequently absent. These include changes in social and economic
factors such as marital and educational status, or changes in underlying health characteristics
such as specific chronic conditions or obesity.

The Survey of Health, Ageing, and Retirement in Europe (SHARE) is a panel survey
started in 2004 and comprises over 20 European countries, with the aim of producing
cross-national panel data for the population aged 50 and older on health and other topics
of interest to aging scholars and policymakers. SHARE contains questions that allow for
pain prevalence estimates across a number of countries (Croda, 2015), but these data have
not been previously analyzed with the aim of evaluating trends in pain. The present study
is thus the first analysis to explore temporal trends in pain drawing on SHARE data,

while taking into consideration concomitant changes in socioeconomic and health-related
factors. Previous research suggests that pain prevalence may be reported differently across
different countries and languages (Breivik et al., 2006; Farioli et al., 2014). Therefore,
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rather than directly comparing prevalence across countries or providing a unified prevalence
estimate for Europe, which could be impacted by the reporting differences, we analyze
within-country trends. This is accomplished by analyzing trends in individual countries
separately and by pooling countries and using multilevel models with country-level random
effects to adjust for the country-level idiosyncratic tendencies to differentially report pain.

Applying such techniques to SHARE data and considering the combination of acute and
chronic pain, this study addresses three specific questions: (1) Has the prevalence of pain
been increasing or decreasing across Europe net of changes in the age distribution? (2) Are
the increasing or decreasing trends consistent across countries? (3) Do a set of correlates,
commonly considered predictors of pain prevalence (e.g., age and sex), account for the
increasing or decreasing trends? Answers to these questions will clarify how pain—an
important but understudied aspect of population health—contributes to the changing health
profiles of the 50 and older European population.

Data are from SHARE (Borsch-Supan et al., 2013). SHARE provides cross-national
longitudinal micro-data on health, socioeconomic status, social and family networks, and
other topics associated with multidisciplinary aspects of aging. Participants are aged 50+.
Data are collected primarily by computer-assisted personal interviews. Wave 1 collection
occurred in 2004/5 in 11 European countries plus Israel and involved over 22,000
respondents. Waves 2 through 7 were collected in 2006/7, 2008/9, 2011, 2013, 2015, and
2017, respectively. New countries came on board over time, while others dropped out or did
not participate in specific waves. Individuals were added in each wave to bolster samples,
backfill younger ages, and replace dropouts. At the time of writing, SHARE had completed
about 380,000 interviews with around 140,000 individuals. SHARE data have been cited

in over 2,300 publications. Further details can be found on their website [http://www.share-
project.org/].

Waves 3 and 7, titled “SHARELIFE,” concentrated on life course data and did not include
questions needed for the current analysis. Therefore, we use data from Waves 1, 2, 4, 5, and
6, which cover years 2004-2015, and include the 15 countries: Austria, Belgium, the Czech
Republic, Denmark, Estonia, France, Germany, Italy, Luxembourg, the Netherlands, Poland,
Spain, Slovenia, Sweden, and Switzerland. In our analyses, each wave in each country is
treated as a cross section. Table 1 shows sample sizes by country and survey wave/year. The
total number of valid cases across waves and countries for this analysis is 207,701.

Measuring Pain

In Waves 1, 2, and 4 of SHARE, all respondents were asked if they were “bothered by...
pain in the back, knees, hips, or any other joint” (SHARE question PH010). In Wave 5,
however, questions about pain changed. An initial question asked individuals if they are
“troubled with pain” (SHARE question PH085). Those responding in the affirmative were
asked about affected parts of the body (including back, knees, hips, and other locations). If
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the response to the first question was negative, respondents were not asked about specific
pain sites. Because of this change, prevalence from Waves 1, 2, and 4 is not comparable

to prevalence from Waves 5 and 6. Therefore, the analysis is divided into two periods. The
first examines trends across the earlier period (Waves 1, 2, and 4 or between years 2004
and 2011) and the second across the later period (Waves 5 and 6 or between years 2013

and 2015). For the earlier period, individuals are coded as having pain if they responded
affirmatively to the question about site-specific pain. For the later period, individuals are
coded as having pain if they responded in the affirmative to the global question about being
troubled by pain. Because the questions do not reference a length of time during which pain
has been experienced, the measures account for the combination of acute and chronic pain.
For the earlier period, 53.9% of weighted respondents reported pain; for the later period, it is
45.1%.

Modeling Trends in Pain

To model trends, we construct a variable called “time.” This variable is centered on the
midpoint year of the period. For the earlier period, we subtract 2007.5, the midpoint between
the earliest and latest survey years, from the year of the observation. For instance, the time
for observations taken in 2004 is —3.5 and in 2011 is +3.5. For the second period, 2012

is the midpoint and is subtracted from the year of observation. Measured in this way, time
represents the annual change in prevalence and can be interpreted as a trend.

Our selection of covariates derives from two considerations. First, we draw upon a

social determinants of pain framework (Craig & Fashler, 2013), which recognize that the
reporting of pain is a function of three types of factors: distal, such as socioeconomic

and demographic characteristics that shape exposure; intermediate, such as psychological
characteristics that moderate the impact of health conditions; and proximate, such as pain-
producing chronic conditions that are direct causes of pain. Next, we examined previous
literature on population level on pain prevalence and chose factors that concur with a social
determinant framework and have been shown in the past to be predictors of pain (Blyth,
2010; Institute of Medicine, 2012). Besides time, our models include age in years, sex,
whether the respondent lives with a spouse or partner (Fillingim et al., 2009; Flor et al.,
1989; Rubin & Zimmer, 2015; Wade et al., 2013), education (Dionne et al., 2001; Grol-
Prokopczyk, 2017; Riskowski, 2014), six major self-reported chronic physical conditions
(arthritis, heart disease, diabetes, lung disease, cancer, and stroke), risk of depression (Currie
& Wang, 2005; Tsang et al., 2008), and obesity (Deyo & Bass, 1989; McCarthy et al., 2009;
Shiri et al., 2010).

While the link between arthritis and pain is particularly strong, all of the chronic conditions,
including those that are physical and psychological in nature, have been found to have
independent influences on pain (Hooten, 2016; Janevic et al., 2017; Kennedy et al.,

2014; Nahin, 2015). Note that while there is clearly a bidirectional association between
chronic pain and mental health, there is a wide body of research showing that depression
predicts chronic pain, partly due to shared neural mechanisms and partly through mediating
behaviors such as smoking and alcohol use (Gatchel et al., 2007; Goosby, 2013; Gureje

et al., 2008; Hooten, 2016; Janevic et al., 2017; Van Hecke et al., 2013). Each chronic
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condition and risk of depression is measured dichotomously. Obesity is based on self-
reported height and weight and is defined as a BMI of 30+. Education is based on the
ISCED standardized scale (UNESCO Institute for Statistics, 2012). For this study, we recode
the scale into three groups and treat education as a categorical variable as follows: Education
Level 1 (comparison category)—no more than lower secondary or second stage education;
Education Level 2—upper secondary; and Education Level 3—higher than upper secondary.
The risk of clinical depression is defined as having a score of 4+ on the Euro-D, a scale of
mental health (Castro-Costa et al., 2007).

Descriptive statistics are shown by wave/year in Table 2. The table also shows whether
means or percentages statistically differ across any two consecutive waves. Some of the
covariates change in a way that could be expected to be associated with higher pain
prevalence. For instance, there are increases in the percent of respondents with arthritis.
But there are also decreases in cancer and increases in education, both of which might be
expected to predict lower pain prevalence.

Statistical Analysis

Estimates incorporate SHARE observational weights, which make results generalizable to
within-country populations aged 50+, and SHARE’S complex multistage survey design.

As noted, due to changes in the survey instrument, we divide the data into an earlier and
later period and conduct separate analyses for each. We begin with descriptive analyses that
show country-by-country weighted pain prevalence for the total population aged 50+ and
separately by sex for three broad age-groups (50-59, 60-69, and 70 and older). Prevalence
is defined as the percentage reporting pain, regardless of the specific measure of pain being
used in any particular wave. For the descriptive analyses of the earlier time period, we pool
data from Waves 1 and 2 and compare the pooled Wave 1/2 prevalence to prevalence in
Wave 4; analyses of the later time period compare prevalence in Waves 5 and 6.

Next, we present multivariate models assessing the pain trends, that is, evaluating the
association of “time” with pain prevalence. Results are presented two ways. First, we test a
series of multilevel logistic regression models that pool data across countries (Raudenbush &
Bryk, 2002). Second, we use data from individual countries and examine the effect of time
in each.

The multilevel models provide coefficients for time with the assumption that there is
unmeasured heterogeneity in country-specific prevalence and in the country-specific effect
of time. This assumption is satisfied by providing coefficients for time, the variation in
prevalence across countries, and the variation in the effect of time across countries. This can
be specified in two equations labeled Level 1 (the individual level) and Level 2 (the country
level)

P(Y = 1);; = fo; + p(time);; + f; i (covariates);;
+ri(Level 1

Poj = Yoo+ Hoj Bij = v10+ prj(Level 2)
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The Level 1 equation indicates that the probability that person i in country j reports pain
P(Y = 1), is a function of a grand intercept g, reflecting overall prevalence, a fixed effect

r,. The Level 2 equation indicates the grand intercept g, is a function of an overarching
intercept y,, which varies across countries according to u,; which is a random effect, and

is the difference between the overall prevalence and prevalence within individual countries.
The effect of time g, is considered to also vary across countries. It is equal to the average
effect of time y,, plus the idiosyncratic effect of time in each country p,;. We do not

assume that the prevalence of pain or the effect of time on this prevalence is the same

in each country, and we report on a trend with the condition that prevalence and effect

of time differ in ways that cannot be explained by fixed effects. We fit seven multilevel
models. Each includes the variable time plus a combination of covariates. A base model
begins with time, age, and sex. Other models add specific covariates (marriage, education,
chronic conditions, obesity, or risk of depression). The final model adds all covariates
simultaneously as a full model. Results presented are the log odds and significance levels.
Complete results including standard errors, z-values, p-values, and confidence intervals are
provided in Supplementary Materials.

In the next procedure, country-by-country logistic regression models show the log odds
associated with a one-year change in time on the probability of reporting pain in each
country. The coefficients based on baseline and full models (controlling for age and sex, and
for all covariates, respectively) are presented herein as figures. Complete findings from these
models are provided in the Supplementary Materials.

We conducted sensitivity tests. We tested quadratic terms for time, but they were not
significant, indicating trends in pain are better modeled linearly. We constructed dummy
variables for countries and entered these into fixed-effect models. The difference between
the fixed only and random effect treatments was minimal, but the random effect model

is preferred since it provides more robust statistical tests when prevalence is dependent

on country (Hox et al., 2018). Also, the multilevel treatment is supported by standard

tests for assessing validity such as Hausman tests and interclass correlation. We treated
time categorically, creating dummy variables for wave in which the SHARE survey was
completed. This treatment of time was either not statistically different or statistically
inferior to a linearized treatment of time based on log-likelihood tests. To assess if repeated
observations affect results, we ran models only using observations that were responding to
their first SHARE questionnaire. This sensitivity test did not alter the nature of the findings
reported herein. Finally, rather than treating each chronic condition as a separate measure,
we created indices for any and number of chronic conditions. These models were found

to provide similar findings, but the explanatory powers were somewhat lower based on
log-likelihood tests.

Coefficients are presented as log-odds, so exponentiation provides odds ratios of reporting
pain for each unit increase in a predictor variable. Log-odds are preferred for trend models
since they center on zero, and, therefore, a positive coefficient is interpreted as an increasing
trend in prevalence and a negative coefficient as a decreasing trend.

J Aging Health. Author manuscript; available in PMC 2024 November 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zimmer et al.

Results

Page 7

Unadjusted Trends in Pain Prevalence

Table 3 compares pooled Wave 1/2 prevalence with Wave 4 for individual countries, for
the total population, and by age and sex. For each comparison, there is an indication of
whether differences across waves are statistically significant Standard errors are provided in
Supplementary Materials. There is substantial variation in pain prevalence across European
countries, as has been shown in other studies (Achterberg et al., 2010; Breivik et al., 2006;
Cimas et al., 2018; Farioli et al., 2014). In Wave 1/2, prevalence ranged from a low of
40.7% in the Netherlands to a high of 56.2% in Italy. In Wave 4, the range was from 42.6%
in the Netherlands to 65.7% in Germany. Overall, pain prevalence increased substantially
and significantly at p < .05, or nearing this significance level, in half of the 12 countries
[Belgium (53.2-60.4; p< .01), France (54.7-62.0; p < .01), Germany (54.4-65.7; p< .01),
the Netherlands (40.7-42.6; p < .10), Spain (52.4-56.3; p< .01), and Switzerland (42.3-
45.9; p<.01)]. The change in the other countries was positive but nonsignificant, with the
exception of Italy, which was the only country to experience a (nonsignificant) decline in
prevalence.

Table 4 shows the change in pain prevalence from Wave 5 to Wave 6 for individual
countries. Wave 5 prevalence ranged from a low of 27.1 in Switzerland to a high of

56.9 in France. For Wave 6, the range was from 29.6 to 55.7 in the same two countries.
Six countries experienced increases that are significant or nearing significance (Belgium,
the Czech Republic, Denmark, Estonia, Slovenia, and Switzerland). Italy experienced a
significant decline.

Tables 3 and 4 also show that pain prevalence increases were consistent across sex and age-
groups in countries where overall prevalence increased. For instance, comparing Waves 1/2
with 4, all age-/sex groups experienced increasing prevalence in Belgium, France, Germany,
and the Netherlands, and most of these within—age-/sex group comparisons are statistically
significant. In countries with no significant total rise in prevalence, there was nevertheless
an increase among some age/sex subgroups. For instance, in Sweden, comparing Waves 1/2
with Wave 4, there was a large increase in prevalence for men aged 50-59 (44.0-52.9; p<
.01). There was also a decline in prevalence among a few subgroups. In Table 4, prevalence
dropped considerably for women aged 70+ in Germany (51.0-46.7; p < .01), for men aged
50-59 in Luxembourg (40.3-33.8; p < .10), and among men aged 50-59 in France (52.7—
45.3; p< .01).

Multilevel Models

The base model in Table 5 (Model 1) demonstrates that, net of age and sex, time is
associated with a statistically significant increase in the log-odds of reporting pain (8= .022;
p<.01). Across countries, the odds of reporting pain increased on average by a factor of
1.022 or 2.2% per year between 2004 and 2011. Models 2 through 7 indicate that the upward
trend remains statistically significant and roughly similar in size net of controls. Model 7
indicates that after adjusting for all covariates, the log-odds of an individual reporting pain
increased by .022 per year (just as in Model 1). Supplementary Materials show standard
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errors and 95% confidence intervals for the time coefficient and provide evidence of no
statistical difference in the coefficients across models.

Control variables display the expected associations. Age is positively associated with

pain, although this association disappears in models controlling for chronic conditions.
Being female predicts higher odds. Being married and having higher education reduce the
likelihood of reporting pain. Each of the six chronic diseases, with the exception of cancer,
increases the likelihood, as do obesity and risk of depression. Among the six conditions,
arthritis is, as expected, particularly prominent as a predictor of pain.

The multilevel models in Table 6 indicate that the trend of increasing pain prevalence across
Europe continued between 2013 and 2015. When moving from the base to the full model,
the coefficient representing the effect of time gets larger (8= .036; p< .05 to S =.060; and
p <.01), suggesting that once we take into account the changing distribution of covariates
known to influence pain, the trends become steeper. In particular, addition of chronic
conditions such as heart disease and stroke to the model increases the trend, indicating

that the trend would have risen more had there not been some decline in these chronic
conditions between 2013 and 2015. Standard errors and 95% confidence intervals provided
in Supplementary Materials indicate changes in the magnitude of the time coefficient across
models are, however, not statistically significant. Exponentiation of the result from full
Model 7 indicates that Europeans aged 50+ experienced an annual increase in the odds of
reporting pain between 2013 and 2015 of 1.06% or 5.8% (even larger than what was found
for the earlier time period). Results for covariates are consistent with those shown for the
earlier period.

In both tables, the random coefficients indicate that variation exists across countries in
the intercept. This means that the overall level of pain varies significantly by country. In
addition, the random slope effect is significant, and so there is significant variation in the
effect of time across countries.

Country-Specific Models

Given significant random effects across countries, a country-by-country analysis helps to
understand how trends vary for each specific country. Figure 1 presents the effect of time
on country-specific log-odds of reporting pain between 2004 and 2011. Complete model
findings are shown in Supplementary Materials. Results are presented for two models:

the base and the full. Looking for instance at the lull model findings, the majority of
countries experience rising pain prevalence. Adjusting for all covariates, a significant
positive association is found in Belgium, Denmark, France, Germany, and the Netherlands.
Relatively robust positive associations that are near significance are found in Poland, Spain,
and Sweden. No specific direction is detected in the trends in Austria, the Czech Republic,
Italy, and Switzerland.

Country-specific findings for the later period are displayed in Figure 2. Again, referring to
the full model results, positive and statistically significant country-specific associations are
found in the Czech Republic, Denmark, Estonia, Luxembourg, and Switzerland. Results near
significance and suggestive of a positive trend are found in Belgium, Slovenia and Sweden.

J Aging Health. Author manuscript; available in PMC 2024 November 21.
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Negative but nonsignificant associations appear in France and Germany. Associations in
Austria, Italy, and Spain are nonsignificant and do not suggest any direction of change. Note
that because relative annual changes in prevalence are greater in the later period, there is a
scale difference in the presentation of results in Figures 1 and 2.
Discussion

We examined trends in the prevalence of pain in 15 European countries among those aged
50+ from 2004 to 2015. The population 50 and older is growing rapidly in Europe, as it

is in most of the world. Moreover, life expectancy has been rising, and those that reach

age 50 can expect to live increasingly long lives. The combination of population aging and
rising longevity raises critical questions regarding whether these demographic changes are
accompanied by improvements or deteriorations in health (Crimmins & Beltran-Sénchez,
2011; Jagger, 2006). This question has been addressed frequently by referencing trends in
disability and other physical functioning outcomes (Freedman, 2018; Martin et al., 2010). In
contrast, there have been very few such studies that have considered pain prevalence, despite
pain’s inextricable links to physical Sanctioning and disability (not to mention pain’s links
to other aspects of well-being such as mental health). The current investigation therefore fills
a high-priority gap.

Due to changes in how SHARE measured pain, this study examined trends separately in
two periods: 2004-2011 and 2013-2015. Between 2004 and 2011, the relative increase in
the odds of reporting pain is 2.2% in each year across 12 observed countries. Between
2013 and 2015, the relative increase in the odds was even greater, 5.8% across 13 observed
countries. Thus, although specific countries and measures differed between the earlier and
later periods, our study suggests an accelerating trend. All increases were adjusted for

age; thus, increases in pain prevalence were not simply reflections of population aging but
indications of declining health net of age.

At the same time, there is variation across countries. We took this into account by

not mechanically pooling countries but instead estimating multilevel and country-specific
models. The former indicated a significant random effect of time, which suggests significant
unobserved heterogeneity exists in trends across countries. Country-specific regressions
showed that despite this heterogeneity, most countries, but not all, witnessed increases in
prevalence over time. Summarizing trends in prevalence based on country-specific results,

9 of 15 countries (Belgium, the Czech Republic, Denmark, Estonia, France, Germany,
Luxembourg, the Netherlands, and Switzerland) showed a statistically significant increase in
either the earlier or later period based on fully adjusted models. No country experienced a
statistically significant decrease in either period in the fully adjusted model.

Our conclusion, based on the combination of multilevel and country-specific regressions, is
that among adults aged 50+ in 15 European countries, there was a general increase in pain
prevalence of relatively large magnitude between 2004 and 2015. There are some studies
of pain trends using data from individual European countries or from the United States

that report opposing findings, although these tend to rely on smaller and/or geographically
limited samples (Deyo et al., 2006; Freburger et al., 2009; Heistaro et al., 1998; Hiippe
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etal., 2007; Shen et al., 2015). The current study is more in line with recent large-scale
population-level studies in North America. Nahin and colleagues (Nahin et al., 2019)
examined data from the U.S. medical expenditure panel survey over 18 years and reported
considerable increases in the number and percent reporting pain. Using data from the well-
recognized Health and Retirement Study, Zimmer & Zajacova (2018) reported increases
in chronic pain prevalence among Americans aged 55 and older in the order of about

2% per year between 1992 and 2014. Shupler et al. (2019), using Canadian Community
Health Survey data, identified significant increases in pain prevalence across all Canadian
provinces, among all age-groups, among both men and women, across socioeconomic
characteristics, and among those without any reported chronic health conditions. When
paired with these prior studies, our current findings raise the possibility of a more global
trend of rising pain prevalence.

This is the first study to report on the general trend in pain across Europe, and it is

beyond the study’s scope to attempt to understand or explain specific trends in each
country. No doubt variations in social, economic, and political contexts may be relevant.

It is puzzling, however, that in the current study, temporal trends changed minimally even
after we controlled for other characteristics, such as chronic diseases and obesity. The way
in which pain is reported across cohorts is one possible explanation (Ahacic & Kareholt,
2010; Grol-Prokopczyk, 2017; Shupler et al., 2019). This could occur if there has been an
increased openness to reporting pain, reflecting a societal shift in how pain is interpreted,
diagnosed, and treated. While this possibility needs to be examined more carefully in
future studies, so do other mechanisms that also might explain the increases in prevalence.
Among these, we suggest changes in the severity of chronic conditions and the degree to
which specific conditions lead to pain symptoms, changes in physical activity, and a host
of psychosocial factors, such as social support, locus of control, and psychological health
that we were unable to control for in the current study. Moreover, the connection between
opioid use and pain prevalence, while complicated, should be explored. Increases in pain
prevalence suggest intriguing questions regarding the extent to which increases in pain are
responsible for or are a consequence of rising availability of opioids in some settings (Chu et
al., 2008; Morasco et al., 2017).

Also puzzling is the degree to which studies documenting robust national-level increases
in pain prevalence are diverging from studies that have been monitoring trends in physical
functioning and disability. For instance, using SHARE data, Verropoulou and Tsimbos
(2017) found improvements in mild and moderate activity restriction and functional
limitation across a number of European countries and some minor declines in more severe
activities of daily living. Studies in the United States, for some time now, have been
indicating overall improvements in disability within some, although not all, age-groups.
Crimmins et al. (2016) recently reported relatively large long-term gains in disability-free
life expectancy, while Martin and Schoeni (2014) reported on decreases in functional
limitation among Americans 65 and older. Indeed, there are reasons trends in pain and
trends in disability may diverge. For instance, disability is a function of both physical ability
and the environmental circumstance in which functional tasks are conducted (Verbrugge
& Jette, 1994). If the environment and accommodations within are improved, for instance,
if personal support improves or devices that help to complete activities are enhanced, one
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might see pain levels increase without a concomitant change in disability. Furthermore, pain
and disability, although clearly related, are functions of a different set of mechanisms. Pain
is highly subjective but tied closely to certain types of pathological conditions, such as
arthritis. Disability may be a function of a different set of conditions that can include both
mental and physical dysfunction. There are other possible explanations for this divergence,
which underscores the need to further examine the causal connections between pain and
disability, whether the link has been weakening over time, and the mechanisms through
which pain translates into disability.

There are limitations to the current study. SHARE does not collect data on pain severity,
duration, or specific cause, which limits our ability to explore the nature of our trends

and potentially clarify the causes. The change in SHARE’S measurement of pain limits

the ability to draw firm conclusions across the entire time period. A number of European
countries that are part of SHARE were not included in the current study because they did
not contain data across enough waves for temporal comparison. Future waves of SHARE
data will enable assessment of the described trends across a broader range of countries and
will help to verify if the accelerating trend found across the earlier and later time periods in
the current study is genuine. Variation in pain trends across countries is difficult to explain
without additional detailed analysis. Future research should assess the role of national-level
predictors such as differences in work disability and healthcare policies. Such analyses

are likely to be particularly valuable with longer term data collection. Future studies
should consider additional covariates like other chronic disorders and sociodemographic
characteristics in an attempt to better understand the factors driving increases in pain
prevalence.

In sum, this study has expanded our understanding of trends in pain prevalence among those
50 and older across a number of European countries. Pain is common and has high societal
costs, including loss of productivity, increases in disability and healthcare utilization, and
reductions in quality of life. Yet, there have been very few examinations of trends in pain
prevalence, especially in Europe. While there are well-recognized challenges of combining
survey responses from multiple countries, including unexplained variation across countries,
the findings here are sufficiently robust to suggest that older Europeans have generally
experienced rising pain prevalence that may be accelerating and not explained by population
aging alone.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.
Country-specific point estimates and 95% confidence intervals for the effect of one year of

time on the log-odds of reporting pain across Waves 1, 2, and 4.

Note. Data from Survey of Health and Retirement in Europe, 2004—-2011, ages 50+, for
models predicting pain as a function of time, from the base model that adjusts for age
and sex, and the full model that adjusts for age, sex, marital status, education, six chronic
conditions, obesity, and depression.
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Figure 2.

Country-specific point estimates and 95% confidence intervals for the effect of one year of
time on the log-odds of reporting pain across Waves 5 and 6.
Note. Data from the Survey of Health and Retirement in Europe, 2013-2015, ages 50+,

for models predicting pain as a function of time, from the base model that adjusts for age
and sex, and the full model that adjusts for age, sex, marital status, education, six chronic
conditions, obesity, and depression.
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