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Abstract

Background: In an ageing Europe, chronic pain is a major public

health problem, but robust epidemiological data are scarce. This study

aimed to analyse the prevalence of and factors associated with chronic

musculoskeletal pain by gender in older adults of 14 European

countries.

Methods: A cross-sectional study was performed from wave 5 of the

Survey of Health, Ageing and Retirement in Europe (SHARE). The study

included people ≥50 years residing in Austria, Belgium, Czech Republic,

Denmark, Estonia, France, Germany, Italy, Luxembourg, the

Netherlands, Slovenia, Spain, Sweden and Switzerland. Chronic pain

was defined as being bothered by joint and/or back pain for the

previous 6 months. Multivariable Poisson regression models with robust

variance were performed to analyse prevalence ratio by covariates,

stratified by sex.

Results: A total of 61,157 participants were included. Overall

prevalence of chronic musculoskeletal pain was 35.7% (28.8–31.7),
ranging from 18.6% (17.1–20.1) for Switzerland to 45.6% (43.3–47.8)
for France. Prevalence was higher in women than in men: 41.3% (40.2–
42.4) versus 29.1% (28.0–30.3). Chronic musculoskeletal pain was

lower in men aged >75 years (PR = 0.82; 0.72–0.92) than the younger

(50–59) group. Separated/divorced status presented opposite effects

among men (PR = 0.85; 0.76–0.96) and women (PR = 1.12; 1.03–1.21)
compared with married, and unemployment was a significant factor in

men (PR = 1.21; 95% CI 1.02–1.43) compared with employed.

Conclusions: Musculoskeletal pain in older European adults is very

frequent, especially in women, with large differences depending on the

country of residence. Health policy makers should prioritize strategies

aimed at improving the prevention and management of chronic

musculoskeletal pain in Europe.

Significance: This study provides epidemiological data of chronic

musculoskeletal pain in older adults. Reported differences contribute to

highlight the relevance of considering a gender perspective in chronic

musculoskeletal pain research. Cross-national comparison also offers a

map of differences that improves the knowledge of this chronic

condition in Europe.
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traditionally considered a risk factor of chronic pain

(Blyth, 2010), this association in older adults is still

not clearly demonstrated (Helme and Gibson, 2001).

Differences in the prevalence of chronic pain

between men and women have been previously

described (Breivik et al., 2006; Reitsma et al., 2012).

Many studies support differences in perception of

pain due to biological features (Paller et al., 2009),

but also gender differences in roles, beliefs or coping

strategies could contribute to the observed differ-

ences between men and women (Fillingim et al.,

2009; Ram�ırez-Maestre and Esteve, 2014). An

exploratory analysis stratified by sex could give rele-

vant information to better understand these differ-

ences in chronic pain. In addition, as Europe

includes regions with different cultural and social

constructions that present various supportive welfare

models with differences in social support or health-

care access, a cross-national comparison could pro-

vide a global vision of this issue in older adults

around Europe.

Generating robust epidemiological data is essential

to provide health policy makers with information to

make decisions and prioritize strategies aimed at

improving the prevention and management of

chronic pain in older adults. In this sense, the goals

of this study are to analyse the prevalence and char-

acteristics of chronic joint and/or back pain in adults

over 50 years old in 14 European countries by gen-

der and to explore the possible associated factors at

individual level, using a representative sample of

older adults residing in Europe.

2. Methods

2.1 Study design and participants

A cross-sectional study was performed using data

from wave 5 of the Survey of Health, Ageing and

Retirement in Europe (SHARE) conducted in 2013

(B€orsch-Supan et al., 2013). SHARE is a multidisci-

plinary and cross-national study based on probability

samples designed to be representative of non-institu-

tionalized European people aged ≥50 years old. Cali-

brated individual weights have been designed to

tackle unit non-response and sample attrition pro-

viding an accurate estimation of national popula-

tions. Besides, an imputation dataset has been

performed to mitigate problems of missing data.

More methodological details of SHARE project can

be consulted in B€orsch-Supan et al. (2005), SHARE

wave 5: innovations and methodology (Malter and

B€orsch-Supan, 2015) and the web page of the

1. Introduction

Chronic pain is considered not only a symptom but
a disease in its own right (Niv and Devor, 2004).
The impact of chronic pain on frailty, well-being and
socio-economic burden associated both at individual
and society level makes it a major public health issue
in an ageing Europe. Eurostat population data esti-
mate that the population of people over 65 years old
in Europe will increase from 18% in 2013 to 28% in
2060 (European Commission, 2015). This demo-

graphic reality entails a relevant challenge for

healthcare systems, policy makers and general soci-
ety who have to deal with a progressive increase in
the prevalence and impact of chronic conditions and
comorbidities.

Epidemiological studies of non-cancer chronic pain
have been mostly oriented to the general population.
A prevalence of 37.3% has been reported in devel-
oped countries (Tsang et al., 2008). An European
survey revealed a prevalence of moderate to severe
chronic pain of 19%, reporting wide country differ-
ences and high levels of healthcare utilization (Brei-
vik et al., 2006). Studies about the epidemiology of
chronic pain conducted in a sample of older Euro-
pean adults are scarce. Furthermore, these studies
are often focused on the prevalence of a particular
region (Mir�o et al., 2007; Rapo-Pylkk€o et al., 2016)
or on the analysis of specific problems related to
chronic pain (Silva et al., 2013; M€anty et al., 2014).
Besides, methodological variation in the assessment

of pain and the unclear representativeness of many

epidemiological studies (Reid et al., 2011) also con-
tribute to the lack of reliable epidemiological data
about the prevalence of chronic pain in Europe.

The most frequent system affected by chronic pain
in older populations is the musculoskeletal system,

with the back and joints being the most common

location of pain in older adults (Loeser, 2010;

Novotny et al., 2015; Rottenberg et al., 2015). Mus-

culoskeletal pain in the elderly has been associated
with disability, occurrence of falls, sleeping disorders
or depression (Leveille et al., 2009; Chen et al.,
2011; Hermsen et al., 2014; Calv�o-Perxas et al.,
2016). These conditions, added to the severity of
pain, lead to reduced quality of life (Silva et al.,
2013).

Complexity of chronic pain roots in its multidi-

mensionality. The biopsychosocial model of chronic
pain discussed by Gatchel et al. presents an integral
approach of chronic pain attending differences in
nociception process and in psychosocial factors

(Gatchel et al., 2007). Although ageing has been
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>75); sex; number of chronic diseases (from 0 to >3,
four categories; chronic pain not included); falling

down; and mobility limitations (no limitations and 1

or more limitations) (Yezierski, 2012; Bartley and

Fillingim, 2013).

questionnaire of depression, depression cases were

classified using a cut-off score ≥4 (Castro-Costa et al.,

2007). Time orientation and difficulty in concentrating

(reading) were included as proxies of cognitive

impairment. Well-being was assessed in SHARE

through the CASP-12 questionnaire (Borrat-Besson

et al., 2015), a short version of CASP-19 (Hyde et al.,

2003), which is a well-validated instrument to measure

positive quality of life. Scores were categorized in

tertiles (0–23; 24–28; 29–36). Higher scores represent

better quality of life (Okely et al., 2016).

A short version of R-UCLA Loneliness Scale (Neto,

2014) included three questions about how much of

the time participants felt a sense of being left out, a

lack of companionship, and isolation categorized

from 1 (hardly ever) to 3 (often) and the total score

was the sum of the three items (3–9). We catego-

rized it into tertiles: not lonely (3), sometimes lonely

(4) and often/very lonely (5–9).
Behavioural risks explored were smoking (ever

smoke daily), drinking (more than two glasses of

alcohol almost every day), body mass index (BMI)

and physical inactivity. Dietary factors associated

with BMI or the lower intake of vitamins have been

related with an increase of osteoarthritis (Musumeci

et al., 2015). The questionnaire included four-diet

items aimed at exploring the intake frequency of

dairy products such as milk, legumes or eggs, meat,

fish or poultry and fruit or vegetables in a normal

week. Despite its limitations, we generated a

dichotomous diet variable (normal/poor diet). Poor

diet was considered if people ate dairy products such

as milk, legumes or eggs, meat, and fruit or vegeta-

bles twice a week or less.

2.2.1.3 Social factors. Social factors were country of

residence; marital status (married/registered,

separated/divorced, single or widowed); migration

status, assessed by asking if the country of residence

was the country where individual was born; number

of children; area of residence and employment status

(employed, unemployed, retired or permanently sick

or disabled). Educational level (primary or lower;

secondary; and post-secondary educational level) was

used as a proxy of socio-economic status (B€orsch-

Supan, 2008). SHARE used the International

Standard Classification of Education (ISCED-97) to

generate educational achievement (ISCED-1997,

2006). Socio-economic status was also explored using

a wealth index in quintiles calculated as the sum of

household assets: value of main residence; value of

any other real state; value of bank accounts, bond,

2.2.1.2 Psychological and behavioural factors. We selected
the following variables to explore psychological factors:
self-reported health status; trouble with sleeping;

mental health assessed with the EURO-D, a 12-

item

project (www.share-project.org) which offers exten-
sive information and free data access. Wave 5 of
SHARE project has been reviewed and approved by
the Ethics Council of the Max-Planck-Society for the
Advancement of Science.

The study included 61,980 people aged ≥50 years 
old who resided in 14 European countries: Austria,
Belgium, Czech Republic, Denmark, Estonia, France,
Germany, Italy, Luxembourg, the Netherlands,

Slovenia, Spain, Sweden and Switzerland. Partici-
pants were surveyed at home by trained interview-

ers. We excluded cases whose calibrated individual
weight was not available (n = 629; 1.0%) or if they 
had missing data in the dependent variable, presence
or absence of chronic joint and/or back pain

(n = 194; 0.3%).

2.2 Measures

2.2.1 Variables

The dependent variable, chronic joint or back pain
was determined by asking first if participants had
been bothered by pain. If the response was affirma-

tive, they were asked to locate the pain. Subjects who

expressed that pain was located in their back, knees,
hips or another joint were asked to assess chronicity
through the following question: ‘Have you been both-
ered for the past 6 months at least by any of these
joint pains?’(Yes/no). This multi-item indicator of
pain was partially based on the Brief Pain Inventory
(Cleeland and Ryan, 1994). Independent variables
were structured according to the biopsychosocial

model of chronic pain (Gatchel et al., 2007).

2.2.1.1 Biological factors. Although there were no data
about physiological variables of nociception process,
we selected the following variables due to its

possible relation with biological conditions related to
nociception response or as proxies of tissue damage:

age (due to its asymmetric distribution, it was

categorized in quartiles to create groups that had
approximately the same size, 50–59; 60–66; 67–76;
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carried out a Likelihood ratio test to assess if contin-

uous variables had a linear relationship with pain,

and, if not, we introduced them as categorical vari-

ables in the regression model. Independent variables

with Spearman coefficients ≥0.6, indicating collinear-

ity, were not included in the multivariate model.

Multivariable Poisson regression models with

robust variance were conducted using generalized

linear models with a backward stepwise procedure in

order to estimate the adjusted prevalence ratio (PR)

of variables associated with chronic joint and/or back

pain (Barros and Hirakata, 2003). In order to esti-

mate if the association between chronic muscu-

loskeletal pain and covariates differed by sex, we

assessed the interaction of sex with explanatory vari-

ables. A p ≤ 0.1 was considered significant in the

interaction test. Multiple interactions were observed.

Therefore, we performed a stratified analysis by sex

using the final model previously described. Regard-

ing the aim of assessing cross-national differences, a

multi-level approach was planned using country as

the level. However, the first model, tested to provide

information about variability between countries

without explanatory variables (empty model),

showed no significant variability, and multi-level

analysis was, therefore, not conducted.

All analyses were conducted using calibrated indi-

vidual weights. Analyses were performed using the

statistical package Stata 14.0.

3. Results

3.1 Prevalence of chronic joint and/or back
pain

A total of 61,157 participants were included in the

analysis. The sample had an overall mean age of

66.1 (standard deviation, SD, 10.7) years and 53.9%

were women. Table 1 shows descriptive characteris-

tics and the prevalence of chronic joint and/or back

pain for some selected independent variables (con-

tinuation of Table 1 is available in supporting infor-

mation). The global prevalence of pain was 35.7%

(95% CI 34.9–36.5). This prevalence was signifi-

cantly higher in women than in men: 41.3% (95%

CI 40.2–42.4) versus 29.1% (28.0–30.3), respec-

tively.

In the total sample, there was a significant pro-

gressive increase of prevalence from the youngest

group of 50–59 years old, 30.2% (95% CI 28.8–
31.7), to the oldest group over 75 years old, 45.1%

(95% CI 43.4–46.8). This rising tendency was also

observed in women. In men, a similar prevalence

stock and mutual funds; value of share part of a
business and value of cars, minus mortgage on main

residence and financial liabilities (B€orsch-Supan,

2005; Allin et al., 2009). Limitations in activities of
daily living (ADL; no limitations and one or more

limitations) were explored. Active ageing was assessed
through a question that listed several leisure and
social activities such as done voluntary work, courses,
read books or playing games such as crossword or
cards. From this multi-option variable, we generated a
dichotomous variable of leisure and social activities:
none of the listed activities and one or more activities.

We also explored additional information about

characteristics of chronic joint and/or back pain

related to location (multisite was considered when

three or more locations were selected among those
included in the response options: back, hips, knees,
other joints); intensity of pain was assessed through
an item with three categories: low, moderate, severe;
treatment; and pain-related diseases included in

wave 5 of SHARE.

2.3 Statistical analysis

We used the imputation dataset generated by

SHARE project that only included those variables
considered suitable for imputation under criteria of
SHARE statistical technical support. Simple imputa-

tion was conducted by assigning a value for each
missing value obtained from the own variable or
other variables to complete the database (Malter and
B€orsch-Supan, 2015). A sensitivity analysis showed

no differences in the distribution of results between

original and imputed variables. After that, there

were no covariates with more than 5% of missing

data and these were thus maintained.

First, we calculated the prevalence and 95% confi-
dence intervals (95% CI) of chronic joint and/or back
pain for the total sample and for each independent
variable by estimating the proportion of individuals
with self-reported chronic joint and/or back pain. We

analysed characteristics of chronic joint and/or back
pain by location (back, knee, hips, other joints or mul-

tisite when three or more location were selected),
severity (mild, moderate or severe), treatment for
pain, sleep problems, anxiety or depression and pain-
related diseases (hip or other fractures, rheumatoid

arthritis and osteoarthritis/other rheumatism)

through proportions and 95% CI. Overlapping 95%
CI indicated non-significant associations.

We performed a univariable analysis to explore
which covariates presented a significant association
with chronic joint and/or back pain. After that, we
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Table 1 Characteristics of the sample and prevalence of chronic joint and/or back pain (CP) by sex.

Men Women Total

N % CP 95% CI N % CP 95% CI N % CP 95% CI

Sample 27,247 29.1 28.0–30.3 33,910 41.3 40.2–42.4 61,157 35.7 34.9–36.5

Age

50–59 6883 27.8 25.6–30.0 9478 32.6 30.7–34.5 16,361 30.2 28.8–31.7

60–66 7058 27.7 25.7–29.8 8246 39.2 36.9–41.4 15,304 33.7 32.2–35.2

67–76 6909 27.8 25.6–30.2 7776 44.4 42.1–46–7 14,685 36.5 34.8–38.2

>75 6397 34.8 32.5–37.2 8410 51.5 49.1–53.8 14,807 45.1 43.4–46.8

Number of chronic diseases

0 6340 12.7 10.8–14.9 7292 17.6 15.3–20.1 13,632 15.2 13.7–16.8

1 8391 23.2 21.4–25.1 9729 33.4 31.5–35.4 18,120 28.4 27.1–29.8

2 or 3 9350 38.5 36.3–40.7 12,062 51.7 49.9–53.6 21,412 45.9 44.4–47.3

More than 3 3166 54.7 51.5–57.9 4827 67.3 64.8–69.8 7993 62.4 60.4–64.3

Mobility limitations

None 16,246 16.5 15.3–17.8 15,340 20.1 18.8–21.5 31,586 18.2 17.3–19.1

1 or more 11,001 48.9 46.8–50.9 18,570 58.6 57.1–60.1 29,571 54.9 53.7–56.2

Self-reported health status

Very good/excellent 7245 10.4 9.1–11.8 8293 15.8 14.1–17.7 15,538 13.1 12.0–14.3

Less than very good 20,002 35.7 34.3–37.1 25,617 48.5 47.2–49.8 45,619 42.7 41.8–43.7

Depression

Yes 5172 46.1 43.3–48.9 10,997 56.1 54.1–58.1 16,169 52.9 59.3–54.5

No 22,075 24.9 23.7–26.2 22,913 33.1 31.8–34.4 44,988 28.9 28.0–29.8

Trouble with sleeping

Yes 7068 40.6 38.4–42.8 14,074 50.7 49.0–52.4 21,142 47.3 45.9–48.6

No 19,737 25.2 23.8–26.5 19,463 34.4 32.9–35.8 39,200 29.5 28.6–30.5

Body mass index

Underweight 123 53.2 22.4–81.8 241 31.7 22.8–42.2 364 40.1 24.3–58.3

Normal 8669 23.6 21.8–25.5 13,685 34.2 32.6–35.9 22,354 30.1 28.9–31.4

Overweight 12,932 29.4 27.7–31.2 12,372 43.9 41.9–45.9 25,304 36.1 34.7–37.4

Obese 5523 37.3 34.8–39.8 7612 52.3 50.0–54.5 13,135 45.7 43.9–47.4

Country

Austria 1767 24.6 22.1–27.2 2376 32.8 30.6–35.1 4143 29.1 27.4–30.7

Belgium 2456 25.0 22.8–27.4 2996 32.5 30.3–34.8 5452 29.0 27.4–30.6

Czech Republic 2279 29.6 27.1–32.2 3209 39.7 37.3–42.0 5488 35.1 33.4–36.9

Denmark 1877 18.8 16.9–20.8 2159 27.3 25.3–29.4 4036 23.2 21.9–24.7

Estonia 2219 34.8 32.6–37.2 3392 40.9 39.1–42.7 5611 38.5 37.1–39.9

France 1855 42.0 38.4–45.7 2449 48.5 45.5–51.5 4304 45.6 43.3–47.8

Germany 2605 26.7 24.9–28.6 2860 35.2 33.3–37.1 5465 31.2 29.9–32.6

Italy 2098 30.4 27.6–33.4 2499 52.1 48.8–55.3 4597 42.2 39.9–44.5

Luxembourg 748 32.0 28.7–35.5 839 39.2 35.9–42.6 1587 35.8 33.4–38.2

The Netherlands 1818 13.4 11.6–15.5 2220 25.1 23.0–27.3 4038 19.6 18.1–21.1

Slovenia 1204 33.0 29.6–36.6 1585 48.5 45.3–51.7 2789 41.4 38.9–43.8

Spain 2903 27.4 24.2–30.9 3363 44.4 41.2–47.7 6266 36.6 34.2–39.0

Sweden 2074 20.7 18.7–22.8 2360 30.9 28.9–33.1 4434 26.1 24.6–27.5

Switzerland 1344 14.7 12.7–16.8 1603 22.0 19.9–24.3 2947 18.6 17.1–20.1

Migration status

Native 24,271 28.9 27.7–30.2 30,160 40.9 39.8–42.1 54,431 35.4 34.6–0.36

Migrant 2711 31.2 27.6–34.9 3476 44.5 41.2–47.7 6187 38.3 35.9–40.8

Marital status

Married/registered 21,390 29.7 28.4–31.1 21,431 38.4 37.1–39.8 42,821 33.9 33.0–34.9

Separated/divorced 2400 26.1 23.1–29.3 3789 42.3 38.9–45.7 6189 35.1 32.7–37.5

Single 1756 27.0 22.6–31.9 1745 39.0 34.5–43.7 3501 32.7 29.6–36.1

Widowed 1701 28.7 24.4–33.5 6945 50.0 47.4–52.6 8646 45.7 43.4–48.1

Number of children

None 2869 26.1 23.1–29.3 3092 36.9 33.8–40.2 5961 31.6 29.4–33.8

1 4525 27.4 24.9–30.0 6276 42.2 39.5–44.9 10,801 35.7 33.8–37.6

2 or 3 16,616 29.5 27.9–31.0 20,472 40.1 38.7–41.5 37,088 35.2 34.1–36.2
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to 90.0% in Germany (95% CI 88.3–91.4). Intensity
of chronic joint and/or back pain by sex and country

of residence is shown in Table S2.

Regarding the consumption of analgesics, medica-

tion for sleep problems, anxiety or depression,

women presented significantly higher rates of con-

sumption than men for all treatments. Overall rate

of consumption of analgesics for joint and other pain

(including back pain) was 49.6% (95% CI 48.1–
51.1) for the total sample and it ranged from 33.1%

in the Netherlands (95% CI 29.3–37.2) to 65.9% in

Spain (95% CI 61.9–69.7; Fig. 2). Despite the high-

est prevalence of chronic pain in France, this was

not translated into an overall higher analgesic con-

sumption. The most frequent pain-related diseases

were osteoarthritis and other rheumatism 38.6%

(95% CI 37.2–40.1), with a prevalence for the total

sample ranging from 4.9% (95% CI 3.5–6.7) in

Slovenia to 63.5% (95% CI 59.4–67.5) in Luxem-

bourg.

3.3 Factors associated with chronic joint and/or
back pain

Regression analysis was performed to estimate the

independent association of independent variables

with PR (Table 3). Overall, women suffered chronic

joint and/or back pain 1.18 times more frequently

than men (95% CI 1.13–1.24). The following covari-

ates presented a significant interaction by sex: age,

number of chronic diseases (such as diabetes, hyper-

tension, chronic bronchitis, Parkinson disease, cancer

or osteoarthritis among others), trouble with sleep-

ing, BMI, country, marital status, employment status

Table 1 (Continued )

Men Women Total

N % CP 95% CI N % CP 95% CI N % CP 95% CI

More than 3 3237 33.6 29.8–37.5 4070 49.4 45.9–52.9 7307 42.5 39.8–45.1

Educational level

Primary or lower 9778 33.6 31.7–35.6 14,652 49.1 47.4–50.9 24,430 43.0 41.7–44.4

Secondary 9456 30.6 28.6–32.7 10,801 35.7 34.1–37.5 20,257 33.2 31.9–34.6

Post-secondary 8013 21.2 19.3–23.2 8457 31.7 29.6–33.9 16,470 26.1 24.7–27.6

Employment status

Employed 8242 23.0 21.3–24.8 13,629 36.7 35.0–38.3 21,871 31.8 29.9–32.4

Retired 16,941 31.6 30.0–33.2 17,800 45.3 43.7–46.9 34,741 38.4 37.3–39.6

Unemployed 893 37.4 30.9–44.4 841 42.1 35.9–48.4 1734 39.2 34.6–44.1

Permanently sick or disable 918 46.4 40.4–52.5 1176 53.9 48.6–59.1 2094 50.2 46.2–54.2

ADL

None 24,330 26.5 25.3–27.7 29,664 37.3 36.1–38.4 53,994 32.2 31.3–33.0

1 or more 2917 53.4 49.6–57.3 4246 66.9 63.7–69.9 7163 61.8 59.3–64.2

More explanatory variables were explored, but this table is limited to selected representativeness variables.

The sum of categories sample in some variables may not result the total sample because of the presence of missing values.

was observed in all age groups except the oldest one, 
who showed a significantly higher prevalence of 
34.8% (95% CI 32.5–37.2) than the rest of the age 
groups.

Country differences in chronic joint and/or back 
pain were observed. Overall prevalence of chronic 
joint and/or back pain in older adults ranged from 
18.6% (95% CI 17.1–20.1) for Switzerland to 45.6%
(95% CI 43.3–47.8) for France. Women in Italy had 
the highest prevalence, 52.1% (95% CI 48.8–55.3). 
In addition, Italy presented the widest gap of preva-
lence (21.7%) between men and women. Men in 
the Netherlands had the lowest prevalence, 13.4%
(95% CI 11.6–15.5), while women in Switzerland 
presented the lowest prevalence, 22.0% (19.9–24.3). 
All countries showed significant differences by sex. 
The prevalence distribution among participant coun-
tries is represented in Fig. 1.

3.2 Location, intensity, treatment and pain-
related diseases

Table 2 shows the characteristics of chronic joint 
and/or back pain. Overall, the most frequent loca-
tion of chronic musculoskeletal pain was back, 
65.1% (95% CI 63.7–66.4), with no significant dif-
ferences by sex. Women presented significantly more 
multisite pain (3 or more) than men: 22.2% (95%
CI 20.7–23.7) and 15.6% (95% CI 14.1–17.3), 
respectively. Accordingly, women reported the 
intensity of pain more frequently as severe, 29.1%
(95% CI 27.5–30.8), than men, 23.4% (95% CI 
21.6–25.4). Rates of moderate or severe pain ranged 
from 68.0% (95% CI 64.1–71.7) in the Netherlands
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4. Discussion

This study describes the prevalence and characteris-

tics of chronic joint and/or back pain and explores

its associated factors using a representative sample of

the population 50 years and over in 14 European

countries. Overall prevalence of chronic muscu-

loskeletal pain was 35.7%. Prevalence was signifi-

cantly higher in women than in men in all

countries. Due to the socio-economic impact and the

suffering associated with chronic pain (Due~nas et al.,

2016), our results suggest that Europe has a major

public health problem affecting older adults, espe-

cially women.

Differences in the assessment of chronic pain may

be contributing to the large range of pain prevalence

reported by other epidemiological studies (Helme

and Gibson, 1999; Reid et al., 2011). Although the

International Association for the Study of Pain

(IASP) considers the last 3 months in its definition

of chronic pain, our survey asked about chronic joint

and/or back pain in the last 6 months as the Ameri-

can Society of Interventional Pain Physicians

Figure 1 Chronic joint and/or back pain prevalence distribution in 14 European countries by sex.

and limitations of ADL. The effect of age on preva-
lence observed in the total sample was no longer 
observed. After adjusting the final model, older 
adults especially the oldest men (PR = 0.82; 95% CI 
0.72–0.92) presented a lower PR than younger ones, 
while age in women did not present a significant 
association with chronic musculoskeletal pain. Men 
with three or more chronic diseases showed higher 
PR of chronic joint and/or back pain (PR = 2.12; 
95% CI 1.80–2.50) than women (PR = 1.90; 95% CI 
1.66–2.17), taking as reference those without 
chronic diseases but the difference was not statisti-
cally significant. Marital status presented an opposite 
effect in the separated/divorced category among men 
and women (PR = 0.85; 95% CI 0.76–0.96 vs. 
PR = 1.12; 95% CI 1.03–1.21) compared with the 
reference category (married/registered). Regarding 
employment status, chronic musculoskeletal pain 
was associated with unemployment in men 
(PR = 1.21; 95% CI 1.02–1.43), while no association 
was observed in women for this category (PR = 1.07; 
95% CI 0.93–1.23). The highest level of well-being 
was a protective factor for the total sample.
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descriptive results showed that pain prevalence

increased with age, but this relationship was no

longer significant when controlling for other factors

in multivariable analysis. Some studies have shown

no increased prevalence of chronic pain with age

(Mobily et al., 1994; Grimby et al., 1999; Parsons

Table 2 Chronic joint and/or back pain characteristics, treatments and prevalence of pain-related diseases.

Men Women Total

% 95% CI % 95% CI % 95% CI

Location

Back 63.1 60.8–65.4 66.2 64.6–67.9 65.1 63.7–66.4

Hip 20.9 19.2–22.8 26.2 24.7–27.8 24.3 23.1–25–5

Knee 41.5 39.2–43.8 47.6 45.8–49.5 45.3 43.9–46.8

Other joints 36.9 34.6–39.2 42.4 40.6–44.2 40.3 38.9–41.7

Multisite (3 or more) 15.6 14.1–17.3 22.2 20.7–23.7 19.7 18.6–20.9

Intensity

Mild 22.1 20.3–24.1 17.8 16.4–19.2 19.4 18.3–20.5

Moderate 54.4 52.0–56.8 53.0 51.2–54.8 53.6 52.1–55.0

Severe 23.4 21.6–25.4 29.1 27.5–30.8 27.0 25.7–28.3

Treatment (at least once a week) for

Joint pain 34.3 32.1–36.5 42.2 40.4–44.0 39.2 37.8–40.6

Other pain (including back pain) 18.0 16.3–19.8 24.7 23.0–26.4 22.2 20.9–23.4

Sleep problems 7.4 6.3–8.7 14.8 13.5–16.2 12.0 11.1–13.0

Anxiety or depression 5.4 4.5–6.4 12.7 11.6–13.8 9.9 9.1–10.7

None 15.4 13.7–17.4 10.5 9.2–11.8 9.8 8.8–10.9

Pain-related diseases

Hip fractures 2.2 1.8–2.8 3.1 2.6–3.7 2.8 2.4–3.2

Other fractures 9.6 8.4–11.1 8.8 7.8–9.9 9.1 8.3–10.0

Rheumatoid arthritis 13.8 12.3–15.4 21.6 20.0–23.1 18.6 17.5–19.8

Osteoarthritis/other rheumatism 31.9 29.6–34.3 42.6 40.9–44.4 38.6 37.2–40.1

0 10 20 30 40 50 60 70
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58.2
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51.8

Figure 2 Percentage of analgesic consumption for joint pain and other pain (including back pain) in 14 European countries (overall rate 49.6%).

suggested. It is desirable to achieve a consensus 
among studies to determine a unique definition of 
chronic pain.

Based on a biopsychosocial approach of chronic 
pain, we explored several factors associated with 
chronic musculoskeletal pain in older adults. Our
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Table 3 Associated factors to chronic joint and/or back pain in 50+ European residents using a Poisson multivariate regression model with robust

variance by sex.

Men Women Total

PRa 95% CI PRa 95% CI PRa 95% CI

Age

50–59 1 1 1

60–66 0.89 0.80–0.97 1.05 0.98–1.13 0.99 0.93–1.05

67–76 0.81 0.71–0.92 1.01 0.93–1.10 0.93 0.86–1.00

>75 0.82 0.72–0.92 0.94 0.86–1.02 0.90 0.84–0.97

Number of chronic diseases

0 1 1 1

1 1.35 1.15–1.58 1.38 1.21–1.57 1.37 1.23–1.52

2 or 3 1.78 1.52–2.07 1.68 1.48–1.91 1.72 1.55–1.90

More than 3 2.12 1.80–2.50 1.90 1.66–2.17 1.99 1.79–2.21

Fallings

No 1 1 1

Yes 1.1 0.98–1.24 1.13 1.06–1.19 1.12 1.06–1.18

Mobility limitations

None 1 1 1

1 or more 1.99 1.81–2.19 1.98 1.83–2.13 1.99 1.87–2.11

Self-reported health status

Very good/excellent 1 1 1

Less than very good 1.9 1.64–2.21 1.66 1.47–1.88 1.76 1.60–1.94

Trouble with sleeping

No 1 1 1

Yes 1.16 1.08–1.25 1.14 1.09–1.20 1.14 1.10–1.19

Body mass index

Normal 1 1 1

Underweight 1.57 0.70–3.60 1.04 0.79–1.36 1.32 0.78–2.24

Overweight 1.13 1.03–1.23 1.07 1.01–1.14 1.09 1.04–1.15

Obese 1.14 1.04–1.26 1.10 1.03–1.16 1.11 1.06–1.17

Physical inactivity

Yes 1 1 1

No 0.9 0.81–0.99 0.94 0.87–1.00 0.93 0.87–0.98

Migration status

Native 1 1 1

Migrant 1.12 0.99–1.25 1.10 1.02–1.18 1.10 1.03–1.17

Marital status

Married/registered 1 1 1

Separated/divorced 0.85 0.76–0.96 1.12 1.03–1.21 1.01 0.94–1.08

Single 0.94 0.77–1.15 1.02 0.90–1.16 0.99 0.89–1.12

Widowed 0.85 0.71–1.01 1.03 0.97–1.09 0.99 0.93–1.05

Number of children

None 1 1 1

1 1 0.86–1.18 1.05 0.95–1.17 1.04 0.95–1.13

2 or 3 1.09 0.94–1.26 1.08 0.98–1.19 1.09 1.00–1.18

More than 3 1.09 0.92–1.30 1.16 1.03–1.30 1.14 1.03–1.26

Employment status

Employed 1 1 1

Retired 0.98 0.88–1.10 0.97 0.91–1.03 0.95 0.90–1.01

Unemployed 1.21 1.02–1.43 1.07 0.93–1.23 1.14 1.01–1.28

Permanently sick or disable 0.96 0.83–1.10 0.89 0.80–0.98 0.91 0.83–0.98

ADL

None 1 1 1

1 or more 1.11 1.02–1.21 1.14 1.08–1.21 1.13 1.07–1.18

Leisure/social activities

Yes 1 1 1

No 0.96 0.88–1.06 0.89 0.83–0.95 0.92 0.87–0.98
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interaction by sex, migrant women and having more

than three children showed a significant association

with chronic joint and/or back pain. This could sug-

gest that these women might be exposed to greater

family burden, stressing female life-time and larger

working domestic and occupational burden, leading

to a higher risk of developing painful diseases such

as osteoarthritis (Harris et al., 2013). A poorer health

status in older women was revealed by a health

inequality study in Europe (Rueda et al., 2008),

which is consistent with our findings. Our study

indicated that unemployed men had higher chronic

joint and/or back pain than employed men, with no

significant association in women. The unemploy-

ment status is considered an indicator of pain-related

disability (Valkanoff et al., 2012).

Our results showed wide differences in the preva-

lence of chronic musculoskeletal pain between coun-

tries. The overall prevalence for older adults was

higher in South European Mediterranean countries

(Italy, France and Spain) and East European coun-

tries (Estonia, Slovenia), and lower levels were

observed in North European countries (Denmark,

the Netherlands and Sweden) and Switzerland. Fur-

thermore, the extent of differences among men and

women varied among countries. Accordingly, Italy

and Spain presented the widest gap while Estonia

and France, the smallest. In a previous European

study of chronic pain prevalence in general popula-

tion, Italy was also among the highest group and

North European countries in the lowest levels. In

contrast, Spain and France were among the lowest

levels of chronic pain (Breivik et al., 2006). In

another study, France also presented the highest

prevalence of chronic pain in the general population

among developed countries (Tsang et al., 2008).

South European Mediterranean and East Euro-

pean countries are very different culturally.

However, a common point could be a lower socio-

economic position compared with Central and North

European countries (GDP Eurostat, 2014). Lower

socio-economic status has been associated with

Table 3 (Continued )

Men Women Total

PRa 95% CI PRa 95% CI PRa 95% CI

Well-being (CASP-12)

Lowest tertile 1 1

Middle tertile 0.96 0.88–1.05 1.02 0.96–1.08 1 0.95–1.05

Highest tertile 0.82 0.73–0.90 0.83 0.76–0.90 0.82 0.77–0.88

aValues of prevalence ratio are adjusted by variables included in the model and country of residence.

et al., 2007). Several health-related factors strongly
associated with chronic pain such as the number of
chronic diseases, self-related health status or mobility

limitations could explain the change in the effect of
age on prevalence in the multivariable analysis.

Thus, a comprehensive assessment of pain in older
population is needed considering all factors that pos-
sibly interact with pain (Jakobsson et al., 2003).

Although some biological changes in nociception

have been described related to the ageing process,
there is not enough evidence to affirm that percep-
tion of pain decreases with age (Yezierski, 2012).
However, multiple psychosocial factors or attitudes
could lead to underreporting of pain in older adults.
These could include, among others, stoical beha-
viour, the consideration of pain as a normal experi-
ence of ageing, or fears to treatment-related adverse
events (Pautex et al., 2013).

Higher prevalence of pain in women has been
widely reported in epidemiological studies (Helme

and Gibson, 2001; Fillingim et al., 2009; Reitsma

et al., 2012). Besides, we also found that women

have higher prevalence of multisite pain, osteoarthri-
tis, severe pain and higher consume of analgesics,
suggesting a possible gender difference in the diag-
nosis and treatment of women. Multiple biopsy-

chosocial factors seem to be implicated in this

phenomenon linked to sex (biological differences)
and gender (role and cultural differences). Related to
sex, higher sensibility of pain receptors or the influ-
ence of sexual hormones is biological factors that
could be mediating a more painful experience in
women than in men (Bartley and Fillingim, 2013).
Psychosocial factors related to gender differences

could also contribute to these differences. In our
study, separated/divorced women suffered more fre-
quently chronic musculoskeletal pain compared with

men. A longitudinal study of chronic pain stratified
by sex in the general population showed that wid-

owed, separated or divorced women experienced

chronic pain for more years than men (Reitsma

et al., 2012). Although there was no significant
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sample. This is an exploratory study and future longi-

tudinal designs will be developed to identify risk

factors and interpret findings according to its clinical

relevance.

Chronic diseases are especially prevalent in older

adults. Ageing of European populations is a demo-

graphic phenomenon which represents a major chal-

lenge for policy makers and health-care systems

(Rechel et al., 2009). There is much research and

many activities to prevent other relevant chronic

conditions because of their impact on mortality.

Nevertheless, less attention is paid to chronic muscu-

loskeletal pain, a prevalent chronic disease clearly

related to disability and loss of quality of life in older

adults. In addition, the socio-economic burden of

chronic pain is also well documented (Breivik et al.,

2013), but further research is needed to better

understand the relation between chronic muscu-

loskeletal pain and mortality (Docking et al., 2015;
�Asberg et al., 2016). Then, in an ageing Europe,

more efforts are needed to deal with this disabling

condition that is diminishing years in quality of life.

Some European countries have implemented

national strategies or policies as the Italian Law 38/

2010 of measures to guarantee the access to pallia-

tive and pain treatments (SIP, 2016).

5. Conclusions

This article underscores the relevance of chronic

musculoskeletal pain in older adults as a frequent

issue, especially in women. Gender differences and a

wide cross-national gap in prevalence of chronic

musculoskeletal pain were observed. Our epidemio-

logical study of chronic joint and/or back pain in

older European adults could provide relevant infor-

mation from an European representative sample to

other pain researchers, stakeholders and policy

makers.
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fore, more research is needed to estimate the real 
impact of contextual factors in chronic pain not only 
at country level. Differences between the Northern 
and the Southern at regional level within European 
countries have been also described (Breivik et al., 
2006).

The cross-sectional design of the study precludes 
any causal inference on the associations found in this 
study between characteristics of participants and pain 
outcomes. Besides, this study has several limitations. 
First, data were obtained from a population survey 
not specifically focused on pain. Because of this, 
information about intensity of pain was not regis-
tered using a validated pain scale, and the type of 
analgesic treatment or other non-pharmacologic 
therapies were not recorded. Despite this, the consis-
tency and representativeness of SHARE data and the 
possibility of exploring the longitudinal dimension of 
chronic musculoskeletal pain in future research make 
this survey a relevant source of epidemiological Euro-
pean data. Second, the specific question about 
chronic pain just refers to joints and did not explicitly 
include the word ‘back’ when asking participants. 
Although back was specified along with knee, hip or 
other joints as locations in pre-question indications, 
some people may not have considered their back 
when asked about their joints, and this could have 
led to misunderstanding. Third, we did not include 
an occupational variable because of missing values. 
Forth, the SHARE project is focused on community-

dwelling older adults and institutionalized people are 
scarcely represented. This could be underestimating 
the pain prevalence observed since people living in 
nursing homes include the oldest-old, a group that 
could present a greater number of painful chronic 
diseases. It is desirable to have a better representation 
of this subpopulation in future waves. Finally, statis-
tical significance should be interpreted with caution 
when using a cross-sectional design in such a large
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