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AbstrACt
Objectives To estimate the prevalence of disabling 
chronic pain (DCP) in Spanish adults, to analyse its 
characteristics, to determine its multimorbidity and to 
identify its associated factors.
settings 2011 Andalusian Health Survey, a cross-
sectional population survey based on face-to-face home 
interviews.
Participants 6507 people aged 16 years or older and 
living in Andalusia, Spain.
Outcomes The response variable was disabling chronic 
pain. Multivariate multinomial logistic regression models 
were used to analyse the association of factors with 
disabling chronic pain. The sample design was considered 
throughout the statistical analysis.
results The prevalence of disabling chronic pain in the 
Spanish adult population was 11.36% (95% CI 11.23 
to 11.49), while that of non-disabling chronic pain was 
5.67% (95% CI 5.57 to 5.77). Disabling chronic pain 
was associated with high multimorbidity (especially in 
women (51%) and in the elderly (70%) with three or more 
additional chronic diseases), as well as with disadvantaged 
social status (such as female gender (OR=2.12), advanced 
age (OR

10-year increase=1.28), unemployment (OR=1.33), 
manual work (OR=1.26), low income (OR=1.14) and 
reduced emotional social support (OR=1.04)). Other 
influential factors were tobacco consumption (OR=1.42), 
sleeping ≤7 hours (OR=1.2)], environmental or work 
conditions (OR=1.16) and quality of life (OR

mental=1.21, 
ORphysical=2.37).
Conclusions The population with disabling chronic pain 
was associated with multimorbidity, vulnerable social 
status and an impaired quality of life. In contrast, the 
population with non-disabling chronic pain showed almost 
no differences when compared with the population without 
chronic pain. The association between DCP and mental 
disorders highlights the need for psychosocial services in 
the management of chronic pain.

IntrOduCtIOn  
Estimations of the prevalence of chronic pain 
(CP) have varied widely among studies.1–4 It 
has been estimated to range between 12% 
and 42% worldwide (in people over 18 years 
old), between 12% and 30% in Europe5 and 
between 19% and 30.7% in the USA.2 4 It 
was reported to be 35% in Canada,1 18.5% 

in Australia,6 17.5% in Japan,7 35% in Hong 
Kong,8 42% in Sao Paulo9 and between 12% 
and 17.25% in Spain.3 5 10 

Most population health surveys on CP 
have considered it as a symptom of different 
chronic diseases, while others have consid-
ered CP as an independent entity and have 
associated it with various comorbidities.11 12 
These studies, on the basis of allostatic load 
models,13 found that the capacity of individ-
uals to adapt to stress factors can be impaired 
by the presence of CP and two or more 
comorbidities, thus increasing health risks.

The impact of CP is greater when it limits 
activities of daily living (ADLs).2 3 5 14–16 
The WHO includes disability-related ADL 
limitations within the ‘International Clas-
sification of Functioning, Disability, and 
Health’ Model.17 This biopsychosocial model 
considers disability as a state of impaired 
functioning associated with disease, disorder, 
lesion or other health conditions, when it is 
experienced as a deficiency, a limitation on 
activity or a restriction to participation in 
any area of life. There have been numerous 

strengths and limitations of this study

 ► This study provides a comprehensive epidemiologi-
cal approach to disabling chronic pain.

 ► It includes information on chronic pain and disabil-
ity, which is not available in other important popu-
lation health surveys, such as the European Health 
Interview Survey.

 ► It is based on a large-scale cross-sectional popu-
lation-based survey, which is a reliable source of 
information. In addition, special efforts were made 
to avoid sampling biases.

 ► However, it does not include muscle and joint pain in 
the lower and upper extremities (except the shoul-
der) nor various traumatological, postsurgical or 
neuropathic conditions.

 ► It would have been preferable to construct the 
chronic pain variable from one simple overall ques-
tion rather than from other chronic disease variables.
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studies on disability in different diseases but few on its 
relationship with CP. These studies found a higher 
frequency of ADL-limiting CP or disabling CP (DCP) in 
women and in individuals with a lower socioeconomic 
level, health-related unemployment, elevated depres-
sion indicators14–16 and a higher number of visits to their 
physician.18 However, questions remain regarding the 
differences between DCP and non-disabling CP (nDCP) 
and their effects.

With this background, the objectives of this study were 
to calculate the prevalence of DCP in Spanish adults 
through key sociodemographic characteristics, to deter-
mine its multimorbidity and to identify associated factors.

MAterIAl And MethOds
design
The Andalusian Health Survey (EAS (Spanish acronym)),19 
the information source, is a population-based and 
cross-sectional survey that uses face-to-face home inter-
views. It is designed to evaluate the health of population 
and their usage of health services in Andalusia, Spain. 
The study population was adults (≥16 years) living in 
Andalusia. Those people who were institutionalised (eg, 
hospitals, nursing home and prison) were excluded from 
the survey, as well as those with cognitive difficulties as to 
be interviewed.

A multistage stratified sample design was adopted for 
our research. The sampling units were municipalities, 
census tracts, households and individuals. The strata were 
province (8), size of municipality (5) and season of the 
year (4). Municipalities and census tracts were selected in 
proportion to the population size, while households were 
selected with equal probability by systematic sampling. 
The interviewees applied quotas for each province as 
well as quotas for sex–age and the size of municipality 
within each province. A virtually constant assignation was 
performed per census tract (7–10 adults), and one adult 
per household was selected for interview. The informa-
tion was collected between March of 2011 and February 
of 2012 (for further details please refer to the health 
survey report).19

sample and data collection
One hundred and twelve municipalities and 696 census 
tracts were selected, and 6507 valid personal face-to-face 
interviews were conducted at home (P=q=0.5; confidence 
level=95%; Precision=0.0149; design effect=1.525), with a 
response rate of 67.9% (the no respondent percentage 
was due to refusal to participate once the household 
had been contacted). The average interview time was 
28.84 min (SD=6.8, median=30 min).

The effects of non-coverage were minimised by selecting 
the study population within a sampling framework based 
on census districts and households. To minimise non-re-
sponse, the interviews were held 7 days per week between 
10:00 and 21:00, and interviewers were trained in both 
field work and in the study’s methodology. In addition, 

the survey administration was supervised and followed 
up, and non-responders were replaced with people of 
the same sex and age in a randomised manner from the 
same district. Moreover, we also took measures to mini-
mise information/observation/measurement biases 
by providing adequate training for interviewers (see 
above) and by following interviews up either in person 
or with telephone calls (43.1%). The questionnaire was 
designed with filters and controls to facilitate verification 
of its correct completion (100% of questionnaires were 
reviewed), and the sampling design was considered in the 
data analyses.

Patient and public involvement
This study did not involve patients and the public.

Variables
The study variable was DCP. This is composed of disability 
(WHO, 2006) and CP.20 21 The disability definition encom-
passes impairments, activity limitations and participation 
restrictions. The question about impairments (problems 
in body function/structure) was whether a doctor or a 
nurse had told the interviewees that they suffered from 
any of a wide list of chronic diseases (box 1). It was asked 
during home-based face-to-face interviews. Activity limita-
tion and participation restrictions were constructed as 
population who declared that they were limited in their 
activity when asked about each of the chronic diseases 
listed (ie, they were asked about it for each chronic 
disease). Finally, CP was established according to those 
individuals who reported a chronic disease that included 
the word ‘pain’, namely: ‘migraine/headache/chronic 
cephalalgia/frequent headache’; ‘angina/chest pain’; 
‘back pain, neck pain, shoulder pain, waist pain, cervical/
low back pain’; or ‘menstrual pain’. The independent 
variables are also listed in box 1.

statistical analysis
Data, for dependent variables and their crossing with inde-
pendent variables, were reported on estimations based on 
the sampling design for percentages, means, population 
totals, 95% CIs, sampling errors, coefficients of variation, 
corrected typified residuals and p values obtained in the 
statistical tests (Pearson’s χ2 test corrected with second-
order Rao-Scott and Mann-Whitney U tests). Estimations 
for Spain on CP, DCP and nDCP prevalences, populations 
and variances were calculated by applying a calibration 
technique based on marginals and on the χ2 distance. 
In accordance with the calibration requirements,22 the 
auxiliary variables selected were sex, age, educational 
level and employment status. The ‘sampling’ R package23 
was used for the sample design and calibration weightings 
in estimations of DCP prevalence and ‘samplingVarEst’ 
package24 for its variance estimation.

Factor analysis was performed on environmental quality 
items (box 1), and multivariate multinomial logistic 
regression models were used to analyse the association 
of factors with DCP, nDCP and absence of CP (nCP). A 
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box 1 study variables

Disabling chronic pain (DCP; dependent variable): population with 
chronic pain (CP) who declared being limited in their activity by any 
of the above-reported chronic pains. The non-disabling CP and non-
CP population was also defined with this variableDisabling chronic pain 
(DCP; dependent variable): population with chronic pain (CP) who de-
clared being limited in their activity by any of the above-reported chron-
ic pains. The non-disabling CP and non-CP population was also defined 
with this variable
CP: individuals who declared that a doctor or a nurse had told them that 
they suffered from one or more of the following Chronic Diseases in the 
survey that included the word ‘pain’20 21 : ‘migraine/headache/chronic 
cephalalgia/frequent headache’, ‘angina/chest pain’, ‘back pain, neck 
pain, shoulder pain, waist pain, cervical/low back pain’ or ‘menstrual 
pain’.CP: individuals who declared that a doctor or a nurse had told 
them that they suffered from one or more of the following Chronic 
Diseases in the survey that included the word ‘pain’20 21 : ‘migraine/
headache/chronic cephalalgia/frequent headache’, ‘angina/chest pain’, 
‘back pain, neck pain, shoulder pain, waist pain, cervical/low back pain’ 
or ‘menstrual pain’.
Demographic and economic characteristics: Sex and age (age groups: 
16–44 years; 45–64 years; +65 years), marital status, cohabitation, liv-
ing alone at home, social class53 educational level, employment status, 
economic difficulty to make ends meet and total revenues.Demographic 
and economic characteristics: Sex and age (age groups: 16–44 years; 
45–64 years; +65 years), marital status, cohabitation, living alone at 
home, social class53 educational level, employment status, economic 
difficulty to make ends meet and total revenues.
Number of the following chronic diseases reported (at home, face-to-
face) by the individuals: cancer, diabetes, hypertension, high choles-
terol, colitis and chronic intestinal disease/inflammatory bowel disease; 
stomach ulcer; chronic constipation; chronic lung disease; asthma; 
cardiac disorder; heart attack; fibromyalgia; chronic skin problems; 
chronic allergy; anaemia; poor circulation; varicose leg veins; haem-
orrhoids; stroke; depression or anxiety; other mental problems; hearing 
loss; cataract; arthritis or rheumatism; osteoporosis; cirrhosis; kid-
ney disease; urinary incontinence; infertility; prostate disorder (men); 
and  thyroid diseases. Chronic diseases in the CP dependent variable 
were excluded.Number of the following chronic diseases reported (at 
home, face-to-face) by the individuals: cancer, diabetes, hypertension, 
high cholesterol, colitis and chronic intestinal disease/inflammato-
ry bowel disease; stomach ulcer; chronic constipation; chronic lung dis-
ease; asthma; cardiac disorder; heart attack; fibromyalgia; chronic skin 
problems; chronic allergy; anaemia; poor circulation; varicose leg veins; 
haemorrhoids; stroke; depression or anxiety; other mental problems; 
hearing loss; cataract; arthritis or rheumatism; osteoporosis; cirrhosis; 
kidney disease; urinary incontinence; infertility; prostate disorder (men); 
and  thyroid diseases. Chronic diseases in the CP dependent variable 
were excluded.
Health-related quality of life (physical and mental component; 12-
Item Short Form Health Survey (SF-12)).54Health-related quality of life 
(physical and mental component; 12-Item Short Form Health Survey 
(SF-12)).54

Question on self-rated health status in the last 12 months.55Question on 
self-rated health status in the last 12 months.55

Functional social support: total score and as confidant and affective di-
mensions.56Functional social support: total score and as confidant and 
affective dimensions.56

Sleep and rest during sleeping hours,Sleep and rest during sleeping 
hours,

Continued

box 1 Continued

Limitation, disability or physical, sensory or learning disabilities for 
more than 6 months.Limitation, disability or physical, sensory or learn-
ing disabilities for more than 6 months.
Healthy eating habits as57: 1.5 or more litres of water per day; milk, fruit, 
vegetables and fish: three or more times per week; bread and cereal: 
one or more times per week; legume, pasta, rice and potatoes: three or 
more times per week (without being daily) or less than once per week; 
meat: two or more times per week (without being daily); sausage: one 
or two times per week or never/almost never; eggs: one or two times 
per week. Sweets: less than once a week or never/almost never.Healthy 
eating habits as57: 1.5 or more litres of water per day; milk, fruit, veg-
etables and fish: three or more times per week; bread and cereal: one 
or more times per week; legume, pasta, rice  and potatoes: three or 
more times per week (without being daily) or less than once per week; 
meat: two or more times per week (without being daily); sausage: one or 
two times per week or never/almost never; eggs: one or two times per 
week. Sweets: less than once a week or never/almost never.
Suspected alcoholism,58 frequency of consumption of alcoholic bever-
ages and tobacco consumption.Suspected alcoholism,58 frequency of 
consumption of alcoholic beverages and tobacco consumption.
Body mass index (BMI) as continuous variable and categorised as: low 
weight (BMI <18.5 kg/m2); normal weight (18.5 kg/m2≤BMI<25 kg/m2); 
overweight (25 kg/m2≤BMI<30 kg/m2); and  obesity (BMI≥30 kg/m2).59 
Both size and weight were measured objectively.Body mass index (BMI) 
as continuous variable and categorised as: low weight (BMI <18.5 kg/
m2); normal weight (18.5 kg/m2≤BMI<25 kg/m2); overweight (25 kg/
m2≤BMI<30 kg/m2); and  obesity (BMI≥30 kg/m2).59 Both size and 
weight were measured objectively.
Physical activity in the workplace and physical exercise in free time.
Physical activity in the workplace and physical exercise in free time.
Environmental quality of the area of residence from responses to gen-
eral self-assessment questions and items on noise, smell, air pollu-
tion, industry, green areas, delinquency/insecurity and heavy traffic.
Environmental quality of the area of residence from responses to gen-
eral self-assessment questions and items on noise, smell, air pollution, 
industry, green areas, delinquency/insecurity and heavy traffic.
The sum of the scores for these items was calculated and then cat-
egorised into tertiles (q

33.34=18; q66.66=19). Factor analysis was also 
performed using these variables, obtaining the following two main 
factors: bad odours and atmospheric pollution; and safety, noise and 
green spaces.The sum of the scores for these items was calculated 
and then categorised into tertiles (q

33.34=18; q66.66=19). Factor analysis 
was also performed using these variables, obtaining the following two 
main factors: bad odours and atmospheric pollution; and safety, noise 
and green spaces.
Physical work conditions (working population): The sum of the scores 
for the seven items (Likert scale responses 1–4) was calculated and 
then categorised into tertiles (q

33.34=20; q66.6=24).Physical work condi-
tions (working population): The sum of the scores for the seven items 
(Likert scale responses 1–4) was calculated and then categorised into 
tertiles (q

33.34=20; q66.6=24).
Psychosocial level occupational exposure60 (working population), con-
sidering two components: (1) psychological demands; and (2) active 
work and development possibilities, such as influence, skill and time 
control. For both components, the sum of the scores for the correspond-
ing items (Likert scale responses 1–5) and then categorised into three 
tertiles (q

33.34=10 y q66.66=15, component 1; q33.34=26 y q66.66=34, com-
ponent 2).Psychosocial level occupational exposure60 (working popula-
tion), considering two components: (1) psychological demands; and (2) 

Continued
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model was initially adjusted using a backwards-stepwise 
procedure, using sociodemographic variables as control 
variables along with the remaining secondary variables. 
Those furthest from significance (at 5%) were succes-
sively and manually excluded, verifying at each step 
that the exclusion did not change the value of the other 
parameters by >30% of their previous value. Variables 
were re-entered in the model as confounding variables 
if a change >30% was observed.25 Variables with missing 
data for over 3.5% of a subpopulation (eg, working popu-
lation and population over 65 years old) or treated differ-
ently (eg, categorisation or coding) were not included in 
the multivariate. The effects of age and gender interac-
tions with the remaining independent variables were also 
verified in the data modelling process, and only those that 
were statistically significant were considered in the final 
model. Model assumptions were verified using residuals, 
model convergence, continuous variable linearity, varia-
tions in estimation SE and Nagelkerke R-square values.26 
With respect to collinearity, it was checked by studying 
covariates correlation (rho >0.7) and checking parameter 
correlations. The association between those included in 
the model was lower than 0.3.

Simple and stacked bar graphs and OR synthesis graphs 
were created. We used advanced sampling module of SPSS 

as well as an approximation of sampling with replace-
ment. This gave the equivalence with probability propor-
tional to size sampling.27 Individual case weight was used 
to adjust for municipality’s population28 following the 
method described in the Andalusian Health Survey.19

Significance was considered at 5%, and the sample 
design was considered throughout the statistical analysis 
(descriptive, bivariate and multivariate).

results
The main sociodemographic, economic and daily life 
habits characteristics of the study population as well as the 
number (%) missing for each variable are listed in online 
supplementary data as tables 1 and 2.

disabling CP: prevalence
The prevalence of CP in the Spanish adult population 
was 17.03% (95% CI 16.88 to 17.19), in which 11.36% 
of that population suffered from DCP (95% CI 11.23 to 
11.49; 4 441 556 individuals), while nDCP was reported 
by 5.67% (95% CI 5.57 to 5.77; 2 178 107 individuals). 
Of the participants with CP, pain was considered respon-
sible for limitation in some daily life activities by 67% 
(table 3, supplementary data online). DCP prevalence 
was threefold higher in women than in men up to the age 
of 45 years old and twofold higher in older ages. nDCP 
was significantly more frequent in women versus men up 
to the age of 45 years old, but there was no significant 
gender difference in older ages (figure 1). The mean age 
in the population with DCP was 58.5 years (95% CI 57.2 to 
59.8), which is significantly higher than in the population 
with nDCP and nCP (45.3 and 43.7 years, respectively; 
p<0.001]).

box 1 Continued

active work and development possibilities, such as influence, skill and 
time control. For both components, the sum of the scores for the corre-
sponding items (Likert scale responses 1–5) and then categorised into 
three tertiles (q

33.34=10 y q66.66=15, component 1; q33.34=26 y q66.66=34, 
component 2).

Figure 1 Spanish prevalence of disabling chronic pain and non-disabling chronic paina by sex and age groups.

https://dx.doi.org/10.1136/bmjopen-2017-020913
https://dx.doi.org/10.1136/bmjopen-2017-020913
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disabling CP: characteristics
The prevalence of DCP was significantly higher (p<0.001) 
among the following: those who lived alone (19.5%), 
widows/widowers (29.6%) and unskilled workers (15.1%); 
those who were illiterate (28.8%); those literate but with 
no schooling (24.9%); those who had only received 
primary schooling (15%); those reporting difficulties in 
reaching the end of the month (14.1%); and those with a 
net household income <1000€/month (17%). However, 
nDCP was not significantly associated with any one of 
these characteristics.

A significantly higher likelihood of DCP (adjusted for 
age and sex) was found in those belonging to manual 
labour social classes (ORmanual=1.26), those with a lower 
schooling level (ORIlliterate or literate but with no schooling=1.61; ORPri-

mary schooling=1.57), those who were unemployed but had 
worked previously versus those in employment (OR=1.33) 
and the residents of more rural areas (OR=1.28; table 1).

disabling CP: multimorbidity
The 10 most prevalent chronic diseases were the same 
in the different subpopulations, with the exception of 
prostate disorder, which was replaced by osteoporosis 
in the DCP subpopulation. The prevalence of a chronic 
disease, regardless of which, was around twofold or three-
fold higher in those with DCP than in those with nDCP, 
and threefold or fourfold higher in those without CP 
(figure 2). Conversely, DCP prevalence was around three-
fold or even fourfold higher among those with a chronic 
disease, regardless of which, while this difference was not 
seen in the prevalence of nDCP.

At least one chronic disease was present in 81.5% of 
the population with DCP versus 40.3% of the popula-
tion without CP and 55.5% of the population with nDCP 
(p<0.001; figure 3). At least three other chronic diseases 
were reported in 47.7% of the population with DCP 
versus 18.8% of the population with nDCP. There was a 
strong tendency for the frequency of multimorbidity to 
be higher in women (versus men) among those with DCP 
(83.4% and 76.4%; p=0.054) but not among those with 
nDCP (p=0.45). The mean number of chronic diseases 
in women with DCP was significantly higher than in men 
with DCP (3.09, 95% CI 2.85 to 3.33 vs 2.32, 95% CI 2.03 
to 2.62) and threefold higher than in women without CP 
(0.97, 95% CI 0.92 to1.03).

DCP prevalence was fivefold higher among those with 
other chronic diseases than among those without (20.4% 
vs 3.9%, respectively, p<0.001). A similar result for gender 
and for age group was observed. However, the differ-
ences of nDCP prevalence among those with and without 
chronic diseases were much smaller, with the exception 
of the youngest age group (table 3, supplementary data 
online).

disabling CP: associated factors
The final multivariate model for factors associated with 
DCP (figures 4 and 5) used valid data from 96.65% of 

the study sample (n=6289), and it was highly significant 
(p<0.001; R2

Nagelkerke=0.27).
The likelihood of DCP versus nCP was significantly 

higher in women (OR=2.12, p<0.001), individuals 
sleeping ≤7 hours (OR=1.32, p=0.004), those with some 
physical limitation (OR=1.61, p=0.012) and smokers 
(OR=1.42; p=0.005) but not significantly higher in 
ex-smokers or in those individuals who did ‘heavy work, 
tasks requiring great physical effort’. A higher likelihood 
of DCP was also observed in older age (OR10yrs=1.28; 
p<0.001), the presence of other chronic diseases (OR1chron-

icdisease=1.26, p<0.001), worse environmental conditions 
(OR1point=1.16; p=0.001), worse physical (OR10points=2.38, 
p<0.001) or mental (OR10points=1.21, p=0.001) quality of 
life and (although this did not reach significance) lower 
emotional social support (OR10points=1.041, p=0.096).

The probability of non-disabling CP was significantly 
higher in: women (OR=1.55, p=0.001); individuals with 
‘heavy work, tasks requiring great physical effort’ versus 
those ‘standing most of the time without much walking 
or major effort’ (OR=2.28, p<0.001) and those ‘sitting 
during most of the day’ (OR=3.27, p=0.009); those with 
less emotional social support (OR10points=1.073, p=0.023); 
and those with other chronic diseases (OR1CD=1.28, 
p<0.001). In contrast, the likelihood of non-disabling 
CP was not significantly associated with the physical or 
mental quality of life, age, environmental conditions, 
hours of sleep, physical limitations or smoking.

dIsCussIOn
Our results show that important differences were observed 
between populations with disabling and non-disabling 
chronic pain. The failure to distinguish correctly between 
DCP and nDCP or their related risk factors may have major 
negative repercussions on the design of interventions to 
prevent and treat pain as well as on estimates of the size 
of this public health problem. The present findings are 
therefore highly relevant for healthcare policy makers 
and professionals.

dCP definition and prevalence
The item for measuring activity limitation was also used 
to measure the participation restrictions (problems 
in involvement in life situations) in the definition of 
disability.17 Although other authors29 use the 8-Item Short 
Form Health Survey (SF-8) scale item on interference 
with social activities due to physical health or emotional 
problems, we decided not to consider that item because 
it is not specific to chronic pain. In fact, it did not obtain 
high concordance with our already constructed DCP 
(kappa=0.34). In addition, people interviewed were 
specifically asked if they were limited in their activity by 
the reported chronic pains (box 1). So the disability is due 
to the chronic pain, not to other medical condition. The 
basis of the definition of CP in this study is the medical or 
healthcare professionals’ diagnosis (reports of more than 
3 months suffering the chronic disease that included the 

https://dx.doi.org/10.1136/bmjopen-2017-020913
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word ‘pain’).20 21 However, survey limitations detected in 
this study include the need to add muscle and joint pain 
in the lower and upper extremities (except shoulder) and 
various traumatological, postsurgical and neuropathic 
conditions. It would also be preferable to gather direct 
data on CP with a simple overall question12 and to avoid 
its construction based on other chronic diseases. By doing 
this, the possibility of overestimating its prevalence would 
be reduced. Gathering data on the time since CP onset, 
using 6 months as the criterion for chronicity,5 is also 
recommended. Finally, our study did not gather informa-
tion to analyse neuropathic, nociceptive or dysfunctional 
pain because this is not essential information as these 

entities are considered as different points on the same 
continuum.30

DCP, as observed in our study, is a highly relevant public 
health problem, as it affects two-thirds of the population 
with CP. Although there are very few population-based 
studies on DCP, the Spanish prevalence provided by 
our study (11.36%) is similar to findings in Canada 
(range: 11.4%–13.3%)31 and higher than those reported 
in Germany (7.4%).29 This health problem is especially 
relevant in women6 32 and individuals aged over 65 years.32 
The greatest gender difference observed in our study was 
in the lower age groups.6 In addition, nDCP could lead 
to DCP in time, especially in middle age and over. This 

Figure 2 Prevalence of chronic diseasesa in the studied subpopulations.b

Figure 3 Multimorbiditya according to subpopulations with chronic painb.
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can be seen in figure 1 where nDCP prevalence is quite 
similar in the highest age groups, regardless of gender, 
while DCP prevalence presents much higher differences. 
Moreover, as showed in online supplementary table 4, the 

change over time of nDCP into DCP could be much faster 
among people with other chronic diseases.

One of the largest differences between the DCP and 
nDCP populations is the mean age, which was 13 years 

Figure 4 Factors associated with disabling chronic paina,b.

Figure 5 Factors associated with non-disabling chronic paina,b.

https://dx.doi.org/10.1136/bmjopen-2017-020913
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older in the DCP population. Moreover, there was a negli-
gible difference in mean age between those with nDCP 
and those without CP. Those age differences remained 
when controlled by the other independent variables. 
Thus, a much higher likelihood of DCP (vs no CP) in 
older age was observed, while the likelihood of nDCP (vs 
no CP) was not significantly associated with age. Further-
more, according to our definition of DCP, in the DCP 
group, the disability would be pain provoked, and the 
likelihood of that disability would increase by 28% with 
every 10 years of age.

Multimorbidity
The presence of other chronic diseases was reported by 
half of the population without CP, by almost three-quar-
ters of the population with CP and by over four-fifths of 
the population with DCP. Among individuals with DCP, 
multimorbidity was much more frequent in women.33 
This gender difference grew with increased age in the 
DCP population, but again, these differences were not 
observed in the population with non-disabling CP. In 
general, the prevalence of DCP is fivefold higher among 
those with other chronic diseases than among those 
without (figure 2). The gender difference in the preva-
lence of DCP was even greater among those with other 
chronic diseases. According to allostatic load models,12 
CP is more disabling in patients with a larger number of 
chronic diseases, thus increasing their health risk.11 12

The prevalence of diseases such as fibromyalgia, 
arthritis or rheumatism/osteoporosis was significantly 
higher in women with DCP when compared with women 
with nDCP population or women without CP, while the 
prevalence of those diseases in men is too low to observe 
significant differences. In general terms, the prevalence 
of those chronic diseases between the nDCP population 
and the population without CP does not differ signifi-
cantly. However, results obtained in the DCP population 
showed much higher prevalence (figure 2). It is not clear, 
due to the variability within those chronic diseases, that 
they always result in pain.34–39

The prevalence of arterial hypertension in the DCP 
population was more than double that in the nDCP or 
nCP populations. The mechanisms underlying the asso-
ciation between CP and hypertension have not been fully 
elucidated, and the allostatic factors involved remain 
under discussion.40 41 The population with depression or 
anxiety showed a prevalence of DCP that was threefold 
higher than in the population without, signifying that 
there is an increase in disability when CP is associated with 
depression or anxiety.6 14 15 42–44 We consider these results 
with caution for two reasons. First, from a neurological 
point of view, pain and depression interact in a complex 
relationship of situational and physiological connections 
that is not yet fully understood.45 Second, depression and 
anxiety were measured together in our study through 
the same variable. Despite this, the association between 
DCP and these mental disorders highlights the need for 
psychosocial services in chronic pain management.29

dCP-associated factors
Our study showed that DCP was also associated with having 
only primary education, being unemployed after having 
worked previously, unqualified/unskilled employment, low 
income, low functional social support, poor health habits, 
impaired quality of life, worse environmental or work 
conditions and rural life. Further research is necessary on 
the interaction of lower educational attainment, employ-
ment status and type of work. A statistical significant asso-
ciation was found between worse health-related quality of 
life and DCP but not with nDCP. Both components of func-
tional and social support, which are considered to play an 
important role in helping sufferers cope with their pain,46 47 
were significantly lower in the population with DCP, whereas 
the result was significantly lower for those with nDCP only 
in the affective component. These results go further than 
those provided by other studies.6 48 49

survey features
Beyond the intrinsic limitations of cross sectional studies 
such as poor recall or overemphasis on recent events,50 
the strength of this study is that it is based on a large-scale 
population-based survey. Its complex design (multistage 
stratified sample), large sample size (6.507 individuals), 
very good response rate (68%) and data gathering (face-
to-face home interviews) make it a very reliable source 
of information. In addition, special efforts were made 
to avoid sampling biases (for further details, please see 
Methods). Moreover, the EAS includes information 
on CP and disability, which is not available in other 
important population health surveys, such as the Spanish 
National Health Survey (www. msssi. gob. es) or the Euro-
pean Health Interview Survey (http:// ec. europa. eu/ 
eurostat). It also gathers a large amount of information 
besides information on CP. For example, information on 
other diseases, activity limitations, general and employ-
ment health and on usage of healthcare services that 
permit a comprehensive analysis of CP and associated 
factors. Andalusia, our sampling region, is the most popu-
lated (8 399 618 people) and the second largest in area of 
the 19 regions in Spain. It is also the fifth most populated 
region in Europe, and it is as populated as other Euro-
pean countries such as Austria or Switzerland. Moreover, 
we extrapolated the estimations of the DCP prevalence 
from Andalusia to Spain by applying calibration adjust-
ments. They provide a more accurate estimation and a 
more valid one when there is non-coverage bias.22 Thus, 
calibration adjustments increased the validity of gener-
alisation of DCP prevalence from a smaller area, that is, 
Andalusian region, to a larger one, that is, Spain. Due to 
the fact that Spain and Andalusia have different socio-
cultural and economic characteristics, we considered 
sex and age as calibration variables and educational level 
and employment status. All those auxiliary variables are 
considered in the new calibrated weights. They include 
information from the Andalusian sample as well as from 
the Spanish census.28 Thus, the extrapolated prevalence 
of DCP from Andalusia to Spain is representative, at least, 

www.msssi.gob.es
http://ec.europa.eu/eurostat
http://ec.europa.eu/eurostat


11Cabrera-León A, et al. BMJ Open 2018;8:e020913. doi:10.1136/bmjopen-2017-020913

Open access

for all those variables.22 In addition, the fact that those 
variables were associated with the study variable (DCP) 
provided better results in terms of accuracy and validity of 
the estimations (that is shown in the multivariate model). 
This statistical method ensures that survey estimates are 
coherent with those already in the public domain, while 
simultaneously reducing sampling error and non-cov-
erage or non-response bias.22 51 When compared with the 
most important surveys published on CP,1 3 5 47 our study 
is of the same quality and scope but of a higher level than 
other surveys on DCP.

COnClusIOns
In summary, the characteristics of chronic pain have 
been widely studied but without considering whether it 
disables or not. Our study demonstrates that a popula-
tion with disabling chronic pain is the one that shows 
really statistically significant differences. Indeed, very few 
statistically significant differences were found between 
the nCP and nDCP populations. DCP is an important 
public health problem49 that affects a large proportion of 
the general adult population (11.36% according to our 
study) with elevated multimorbidity. It has a strong associ-
ation with social determinants of health (eg, disfavoured 
or vulnerable social status, impaired quality of health 
or poor health habits). Moreover, it is a highly relevant 
issue for health systems49 (DCP almost doubles the health 
services usage compared with nDCP, especially in primary 
care).52 Its consequences directly affect partners, families 
and friends. Therefore, it is a disease that could affect 
medical practical or political health initiatives, as well as 
future research areas. Also, the association between DCP 
and mental disorders highlights the need for psychoso-
cial services in the management of chronic pain. Finally, 
our study contributes to knowledge on this issue and 
provides evidence of the need to advance in the applica-
tion of simple tools for the identification of individuals 
with DCP. Future research efforts, healthcare and social 
interventions should focus on this population and on the 
prevention of future disability in individuals with nDCP.
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