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Abstract

Objectives:

This paper reports on the results of a series of quantitative assessments of the association of severe and

frequent pain with health-related quality of life and healthcare resource utilization in five European countries.

Methods:

The analysis contrasts the contribution of the increasing severity and frequency of pain reported against

respondents reporting no pain in the previous month. The data are taken from the 2008 National Health and

Wellness Survey. Single-equation generalized linear regression models are used to evaluate the association

of pain with the physical and mental component scores of the SF-12 questionnaire as well as health utilities

generated from the SF-6D. In addition, the role of pain is assessed in its association with healthcare provider

visits, emergency room visits and hospitalizations.

Results:

The results indicate that the experience of pain, notably severe and frequent pain, is substantial and is

significantly associated with the SF-12 physical component scores, health utilities and all aspects of

healthcare resource utilization, which far outweighs the role of demographic and socioeconomic

variables, health risk factors (in particular body mass index) and the presence of comorbidities. In the

case of severe daily pain, the marginal contribution of the SF-12 physical component score is a deficit of

�17.86 compared to those reporting no pain (population average score 46.49), while persons who are

morbidly obese report a deficit of only�6.63 compared to those who are normal weight. The corresponding

association with health utilities is equally dramatic with a severe daily pain deficit of �0.19 compared to

those reporting no pain (average population utility 0.71).

Conclusions:

For the five largest EU countries, the societal burden of pain is considerable. The experience of pain far

outweighs the contribution of more traditional explanations of HRQoL deficits as well as being the primary

factor associated with increased provider visits, emergency room visits and hospitalizations.

Introduction

The prevalence, severity and burden of pain, in particular chronic pain, has been
reported in a number of pan-European studies. Breivik et al. report on the results
of a computer-assisted telephone survey of adults to assess pain prevalence,
treatment and its impact1. Among respondents, they found 19% had experi-
enced moderate or severe pain in the last month with one-third experiencing
severe pain. In addition, there is a small sample study of the burden of neuro-
pathic pain2. There have also been a number of country-specific or

! 2010 Informa UK Ltd www.informahealthcare.com/JME Societal impact of pain on HRQoL and resource utilization Langley et al. 571



community studies. Smith et al. report on the community
impact of chronic pain in the Grampian region of
Scotland3. In this study, 14.1% reported ‘significant
chronic pain’ with 6.3% reporting ‘severe chronic pain.’
Other community studies have been conducted in
Spain4. There are also studies focusing on particular sub-
populations, such as primary care in Germany5 and pain in
German children and adolescents6. To these should be
added studies that have focused on particular aspects of
pain experience, notably low back pain7.

Generic health-related quality of life (HRQoL) instru-
ments have been used on a number of occasions to assess
the prevalence of pain. Konig et al. report on health status
in six European countries using the EQ-5D instrument
and found that the most frequently reported problem
was pain (28.5% of respondents)8. The association of neu-
ropathic pain with quality of life has been the subject of
community studies9. Recent reviews have found that
those experiencing neuropathic pain in three UK com-
munities recorded significant differences on all dimen-
sions of the SF-36 compared to those reporting no
pain10,11. Both Jensen et al. and Connor et al. reviews
showed that neuropathic pain is associated with signifi-
cant HRQoL deficits in multiple domains – including
physical and emotional suffering. Utilizing the EQ-5D
instrument as a reference10,11, McDermott et al. point to
substantial differences in the deficits associated with
levels of pain severity2.

While community studies and reviews have pointed to
the association of pain, chronic pain and neuropathic pain
with HRQoL deficits, the existing literature suffers from
two main weaknesses. First, there has been a failure to
compare HRQoL in pain populations as opposed to no-
pain populations. Second, there has been a lack of analyses
to assess the independent contribution of pain in its impact
on outcomes such as HRQoL. The landmark pan-
European study by Breivik et al., for example, is essentially
descriptive in nature1. While providing a useful profile of
the severity and correlates of pain experience it is limited
in terms of response rate. It is further limited by the
absence of a ‘no pain’ reference group. The study also
lacks modeled quantitative estimates of the independent
burden of pain in the community.

The purpose of this study is to provide, for the first time,
a comprehensive assessment of the independent societal
burden of the severity and frequency of pain in a specific
European population. This is achieved through the speci-
fication and estimation of a series of generalized linear
regression models. Two outcomes are considered: (1)
HRQoL and (2) healthcare resource utilization. The anal-
ysis encompasses five European Union (EU) countries –
the UK, France, Spain, Germany and Italy. This analysis
with a ‘no pain’ reference group allows a direct estimate
of the overall burden of pain in the EU.

Methods

The principal research question is to assess the association
between the severity and frequency of pain and self-
reported HRQoL and healthcare resource utilization.
The multivariate framework allows an assessment of the
independent or marginal contribution of the severity and
frequency of pain on outcomes. This takes account of the
possible contribution of respondent socio-demographic
and economic characteristics, the presence of health risk
behaviors and respondent comorbidity status on these
outcomes.

Two models are presented. Model 1 considers only
the reported severity of pain experience on HRQoL
and resource utilization; Model 2 assesses the contribu-
tion of pain severity and frequency. This approach is
taken in order to see whether or not the frequency of
pain experienced adds an additional dimension to our
understanding of the burden of pain experience. While
the presence of pain is expected to have a significant
and negative effect on both HRQoL and resource
utilization, it is also of interest to assess whether the
HRQoL deficits and resource utilization impacts are
attenuated with less severe and less frequent experience
of pain.

National health and wellness survey

The National Health and Wellness Survey (NHWS) is
a syndicated, annual and biannual, internet-based, cross-
sectional study of the healthcare attitudes, behaviors,
and characteristics of the adult population (http://
www.chsinternational.com/nhws.html). It is undertaken
in the US, UK, France, Spain, Germany Italy, urban
China and Japan. Since its initiation in 1998, over
600,000 survey responses across approximately 140 condi-
tions have been collected. In addition, several supplemen-
tary studies have been conducted in which NHWS
respondents were re-contacted and asked further
questions.

The present analysis is based on the results of the 2008
NHWS for the five major EU countries. A total of
53,524 persons 18 years of age and over were interviewed,
yielding an age/gender weighted or estimated overall
population of 247.3 million. After adjusting to exclude
a number of minor or acute pain categories (which were
assigned back to the ‘no pain’ category), a total of 11,891
respondents were identified as experiencing pain in the
last month. This yielded an estimated population of 51.8
million experiencing pain in the last month or approxi-
mately 1 in 5 of this adult EU population. The analyses
presented here are based on weighted population
estimates.
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Screening questions

All respondents to the 2008 NHWS were asked if they had
experienced pain in the last month and the condition(s)
that had caused pain. If respondents indicated that they
had only experienced menstrual pain, migraine, dental
pain or headache in the last month, they were excluded
from the pain category. However, a significant propor-
tion of respondents reported multiple conditions as the
cause of pain in the last month. Given this, those with
these as comorbid conditions are retained in the pain
category.

Severity and frequency of pain

Respondents were then asked about the severity of pain
reported and the frequency with which they had problems
with pain. Respondents who reported severity but not the
frequency of pain were excluded from the analysis. These
results are summarized in Table 1. Overall, of those report-
ing both the severity and frequency of pain, 59.2% (29.4
million) reported moderate pain, 22.8% reported mild
pain and 18.0% severe pain. A total of 43.6% reported
experiencing pain in the last month on a daily basis,
with 29.2% experiencing pain 2 to 6 times a week.
Combining severity with frequency, the largest category
is for persons reporting daily moderate pain 11.7 million
(23.6%) with 8.5 million (17.1%) reporting severe,
daily pain.

Dependent variables

All respondents to the 2008 NHWS were asked to com-
plete the SF-12 HRQoL instrument together with a series
of questions to identify their use of healthcare resources
in the last 6 months: traditional healthcare provider visits,
emergency room visits and hospitalizations. Three dimen-
sions of HRQoL are identified: SF-12 physical and mental
summary scores and SF-6D health utilities.

SF-12 and SF-6D

The SF-12 is a multipurpose, generic HRQoL instrument
comprising 12 questions12. The instrument is designed to
report on eight health concepts. These are:
� Physical functioning
� Role physical (accomplishment)
� Bodily pain
� General health
� Vitality (energy level)
� Social functioning
� Role emotional (accomplishment)
� Mental health (feeling)
The SF-12 questions are all selected from the SF-36 health
survey13,14. A key objective in developing the SF-12 in the
early 1990s was to construct the shortest possible form that
would replicate the physical and mental health summary
scores generated from the SF-36 with at least 90% accu-
racy. A further objective was to replicate each of the eight
SF-36 health concepts with at least one questionnaire item
to set the stage for scoring an eight-scale profile from SF-12
responses.

It is worth noting that the SF-12 bodily pain item does
not ask respondents to indicate either the severity or the
frequency of the pain. Rather, the question asks respon-
dents ‘How much did pain interfere with your normal work
(including both work outside the home and housework)?’
with the response choice (five items) from ‘not at all’ to
‘extremely.’

While it is possible to develop a health profile utilizing
the item responses corresponding to these eight concepts,
the focus here is on the two summary scores that can be
generated from the respective SF-12 item responses. These
are (1) the physical component summary (PCS) and (2)
mental component summary (MCS). Details of how the
links are established and the scoring algorithms are given
in Ware et al.12.

For the purpose of the present analysis, the PCS and
MCS summary scores are utilized as normed scores. This
is achieved by transforming the raw scores for the items to
a mean of 50 and a standard deviation of 10 for the US
population. Normed scores can be calculated for both the
eight SF-12 scales as well as for the PCS and MCS sum-
mary scores. The appropriateness of using the US as a
standard benchmark has been demonstrated for nine

Table 1. Reported pain level and frequency of pain.

Pain dimension Respondents
five EU

countries*

Distribution
(%)

Pain level
Mild 8,970,445 18.0
Moderate 29,439,982 59.2
Severe 11,318,103 22.8

Pain frequency
Daily 21,703,485 43.6
2–6 times a week 14,510,928 29.2
Weekly or less 13,514,117 27.2

Pain level and frequency
Severe and daily experience 8,506,068 17.1
Severe and 4–6 times per week 969,348 2.0
Severe and 2–3 times per week 734,408 1.5
Severe and weekly or less 1,108,279 2.2
Moderate and daily experience 11,746,535 23.6
Moderate and 4–6 times a week 4,145,306 8.3
Moderate and 2–3 times per week 6,047,471 12.2
Moderate and weekly or less 7,500,670 15.1
Mild and daily experience 1,450,882 2.9
Mild and 2–6 times per week 2,614,395 5.3
Mild and weekly or less 4,905,168 9.9

*UK, France, Spain, Germany, Italy.
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European countries (including the five countries in the
NHWS)12. Given the cross-country nature of the present
analysis, the US standard scoring algorithms are used.

The distribution of the normed SF-12 PCS and MCS
scores are given for the pain and no pain populations for
the five EU countries in Table 2. In the case of the PCS
average score, there is a substantial difference between the
score for the two populations (no pain 50.6 vs. pain 41.1).
The difference for the MCS score is less marked (no pain
46.5 vs. pain 44.3). These differences are reflected in the
distribution of scores by class interval. In the case of the
PCS, 50.2% of respondents in the no pain category score in
the range 50 to 59 compared to only 25.2% of those report-
ing pain.

As well as generating profile and summary PCS and
MCS scores, the SF-12 can also be used to generate
health state utilities. This is achieved through applica-
tion of the SF-6D, which takes six items from the SF-12
(or SF-36). The SF-6D is a preference-based single
index measure for health using general population
values15,16.

The SF-6D describes 18,000 health states. It comes with
a set of preference weights obtained from a sample of the
UK general population using the recognized standard
gamble valuation technique. The SF-6D index has interval
scoring properties and yields summary scores on a 0 to 1
scale (practically 0.29 to 1 with a floor effect). The pref-
erence weights have recently been revised17.

Estimated SF-6D preference scores or health utilities
for the pain and no pain populations are presented in
Table 3. The average utility score for the no pain popu-
lation is 0.73. This contrasts to the lower score of 0.64
for the pain population. This difference is statistically
(p50.05) and clinically meaningful. The distribution of
scores for the no pain population is noticeably skewed to
the right (higher utility scores) compared to the pain
population.

Healthcare resource utilization

The 2008 NHWS also asks respondents about their use of
healthcare resources. Resource utilization is considered in
terms of visits or events as they relate to:
� Number of visits in the last 6 months to traditional

healthcare providers
� Emergency room visits in the last 6 months
� Number of times hospitalized in the last 6 months
The number of visits for each type of traditional healthcare
provider is also identified, but this level of detail is not
considered in the present analysis. Traditional healthcare
providers include general practitioner/family practitioners,
internists and dentists as well as more specialized
physicians.

The distribution of visits reported for the no pain and
pain populations are summarized in Table 4. Overall, the
number of traditional provider visits reported by the pain
group (8.32) was almost twice that for the no pain group
(4.39) (p50.05). A similar picture is presented for emer-
gency room visits (0.34 vs. 0.18; p50.05) and hospitaliza-
tions (0.29 vs. 0.14; p50.05). However, in the last two
healthcare resource categories, the overwhelming majority
of respondents fail to report either an emergency room visit
or a hospitalization.

Independent variables

Table 5 presents a summary of the non-pain independent
variables applied in the various regression models. Previous
research has indicated that each of the variables consid-
ered has the potential to impact significantly on
both HRQoL and healthcare resource utilization. The
variables are:
� Socio-demographic variables
� Country of residence
� Health risk behaviors
� Comorbidity status

Table 2. Distribution of SF-12 physical and mental component scores for
persons reporting pain and no pain.

Class interval Physical component
score distribution (%)

Mental component
score distribution (%)

No pain Pain No pain Pain

90–100 0.0 0.0 0.0 0.0
80–89 0.0 0.0 0.0 0.0
70–79 0.0 0.0 0.0 0.3
60–69 5.7 2.0 8.9 7.0
50–59 50.2 25.2 35.8 27.7
40–49 25.6 29.2 30.2 29.0
30–39 12.0 23.6 18.3 23.8
20–29 5.0 15.1 5.4 9.8
10–19 1.3 4.7 1.1 2.1
Under 10 0.1 0.3 0.1 0.2

Average score 50.6 41.1 46.5 44.3

Table 3. Distribution of SF-6D utility scores for persons reporting pain and
no pain.

Utility score Persons reporting
no pain (%)

Persons reporting
pain (%)

0.90–1.0 15.9 4.4
0.80–0.89 14.3 7.9
0.70–0.79 23.3 16.8
0.60–0.69 33.8 33.4
0.50–0.59 11.1 26.5
0.40–0.49 1.4 8.5
0.30–0.39 0.2 2.6
0.20–0.29 0.0 0.0
0.10–0.19 0.0 0.0
Under 0.10 0.0 0.0

Average 0.73 0.64
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The relationship between age and HRQoL and
healthcare resource utilization is well-established.
National population surveys such as the Behavioral Risk
Factor Surveillance System (BRFSS) in the US have
shown that on a range of measures, HRQoL declines
with increasing age, while healthcare resource utilization
increases. Standardizing for age, therefore, is important in

any assessment of the impact of pain. As shown in Table 5,
the pain population tends to be older than the no-pain
population. Overall, females tend to report a higher
HRQoL than males. They also report higher healthcare
utilization.

The relationship between educational attainment,
HRQoL and healthcare resource utilization is less well-
established. Educational attainment and its association
with income may be expected to result in more risk-
adverse behaviors, but the accompanying increased aware-
ness of the value of preventive measures may increase
healthcare utilization. HRQoL would be expected to
increase with educational attainment and income.

The potential for country-specific effects is captured
by including each of the five EU countries in the model
as categorical variables (with Germany the reference cat-
egory). There is no expectation as to either the signifi-
cance of potential country effects or the direction of
change on either HRQoL or resource utilization.

Three health risk behaviors are identified: body mass
index (BMI), current smoking and current alcohol con-
sumption. The NHWS does not allow a more detailed
assessment of actual alcohol consumption or number of
cigarettes per day and duration of smoking behavior.

The relationship between BMI and HRQoL is well-
established. A recent paper by Søltoft et al., utilizing
data from the 2003 Health Survey of England, found a
significant association between BMI and HRQoL18. The
study found that after controlling, among other variables,
for gender, age and obesity-related comorbidities, HRQoL
was at a maximum with a BMI of 26.0 in men and 24.5 in
women. There was a negative association for both under-
weight and overweight individuals. In the present case,
BMI is represented by a series of categorical variables.
These capture the standard BMI categories ranging from
underweight to morbidly obese. In the regression models,
normal weight is the reference category. Note that the
distribution of BMI scores for the pain population,

Table 4. Healthcare resource utilization distribution for persons reporting pain and no pain.

Resource utilization events Traditional healthcare provider visits (%) Emergency room visits (%) Hospitalizations (%)

No pain Pain No pain Pain No pain Pain

0 18.1 7.4 89.7 81.9 92.7 85.0
1 14.9 7.4 7.4 11.4 5.5 10.7
2 14.6 9.4 1.7 3.8 1.0 2.5
3 11.4 9.2 0.5 1.4 0.3 0.8
4 8.7 9.2 0.2 0.4 0.1 0.3
5 6.5 7.7 0.2 0.5 0.1 0.3
6 5.6 6.6 0.1 0.2 0.05 0.1
7 3.7 5.6 0.02 0.1 0.03 0.02
8 3.2 4.8 0.03 0.1 0.03 0.05
9 2.2 4.2 0.02 0.01 0.01 0.01

10 or more 11.1 28.6 0.2 0.3 0.2 0.3

Average 4.39 8.32 0.18 0.34 0.14 0.29

Table 5. Distribution of independent variables.

Independent variable* No pain (%) Pain (%)

Socio-demographic variables
Age: 18–39 years 38.0 28.9
Age: 40–59 years 35.2 41.7
Age: 60 years and older 26.8 29.4
Gender: male 50.9 39.4
Gender: female 49.1 60.7
Education: university or higher 32.1 25.1
Education: high school completed 50.7 49.2
Education: not completed high school 17.2 27.2
Income: under E20,000 25.6 33.1
Income: E20,000–39,999 35.0 34.0
Income: E40,000 and above 23.3 18.5
Income reporting declined 16.1 14.5

Country of residence
Country: France 20.5 18.3
Country: Germany 26.0 33.8
Country: Italy 21.8 10.8
Country: Spain 14.0 11.8
Country: UK 17.7 25.3

Health risk behaviors
BMI: underweight 2.6 2.3
BMI: normal weight 39.9 31.3
BMI: overweight 37.3 35.8
BMI: obese 16.3 24.1
BMI: morbidly obese 1.6 4.5
BMI: reporting declined 2.2 2.0
Current smoker 28.5 32.8
Alcohol user 60.4 54.8

Morbidity/comorbidity status
Charlson Comorbidity Index¼ 0 80.6 65.5
Charlson Comorbidity Index¼ 1 13.6 20.5
Charlson Comorbidity Index¼ 2 3.9 8.7
Charlson Comorbidity Index42 1.9 5.3

*Distribution of pain variables given in Table 1.
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compared to the no-pain population, is skewed towards the
overweight and obese BMI categories.

The relationship between smoking and HRQoL is more
nuanced. Sarna et al., for example, conclude that among
female nurses who have recently smoked, the number of
cigarettes per day and the time since quitting were associ-
ated with significantly lower PCS and MCS scores from
the SF-3619. A more recent study based on data from the
2008 BRFSS survey20 finds that among adults, only certain
HRQoL characteristics are impacted. These were worse
among smokers who unsuccessfully attempted to quit. In
contrast, other characteristics were better among former
smokers than among those who made no attempt to quit.
At best, the expectation here is that smoking is expected
to have a negative, but probably small, impact on HRQoL
and a positive impact on healthcare resource utilization.

Assessing the impact of alcohol consumption on
HRQoL depends on the measures of alcohol consumption
used. Evidence to date would suggest a non-linear relation-
ship21. Moderate drinking is associated with similar or
higher HRQoL scores compared to non-drinkers.
Substantial HRQoL deficits are associated with higher
levels of daily alcohol consumption and binge drinking.
The picture is further clouded if former drinkers are
included in the assessment22. Given the NHWS definition
of alcohol use, it is difficult to argue for an expected rela-
tionship with either HRQoL or resource utilization.

The presence of morbid/comorbid conditions is cap-
tured by the Charlson Comorbidity Index (CCI). The
CCI was originally designed as a measure of the risk of 1-
year mortality attributable to comorbidity in a longitudinal
study of general hospitalized patients. It was then validated
for the same outcome in a cohort of breast cancer patients.
Its contents and weighting scheme were created on the
basis of Cox proportional hazards modeling23. It was sub-
sequently adapted so that International Classification of
Diseases, Ninth Revision (ICD-9) codes could be used to
calculate the Charlson Comorbidity Index with existing
administrative data. The CCI contains 19 categories of
comorbidity which are primarily defined using ICD-9-
CM diagnoses codes (a few procedure codes are also
employed). Each category has an associated weight,
taken from the original Charlson paper, which is based
on the adjusted risk of 1-year mortality. The overall
comorbidity score reflects the cumulative increased likeli-
hood of 1-year mortality; the higher the score, the more
severe the burden of comorbidity. In the present analysis it
is anticipated that the more co-morbidities reported (the
higher the CCI) the greater the deficit impact on HRQoL.

Estimation

In the case of both PCS and MCS, the distribution of
scores indicated that an ordinary least squares (OLS)

estimator was appropriate. In the case of the SF-6D
health utility scores, with the possibility of a ceiling
effect, both OLS and Tobit estimators were considered.
As there was no discernible difference between the two,
the OLS was utilized. In the case of healthcare resource
utilization, traditional provider visits, emergency room
visits and hospitalizations are reported as count data.
The appropriate form of generalized linear model is
either a Poisson or a negative binomial. Both models
were assessed. As the alpha score was substantially greater
than zero, the negative binomial was selected. All models
were estimated using the STATA v.11 statistical package.

Results

Health-related quality of life

The results for the three aspects of health-related quality of
life (HRQoL) are presented in Table 6. Estimated regres-
sion coefficients are given for each of the two models for
the SF-12 PCS and MCS scores and the SF-6D utility
scores. In all cases, the respective regression coefficients
are interpreted as independent or marginal impacts on the
respective PCS, MCS or utility scores.

SF-12 physical component score

In Model 1 with a coefficient of �15.398, the experience
of severe pain in the last month is almost twice that for
moderate pain (�6.690). It is also twice that for the impact
of age 60 years and over (�6.526) and morbid obesity
(�0.631). All other independent variables are significant
at the 5% level with all health risk behaviors (excluding
alcohol use) and the CCI entering with an expected neg-
ative sign. Even so, their impact on PCS is relatively slight.
Age, as expected, enters with a negative sign, with the
negative association increasing with age. Income, as
expected, enters with a positive sign for the higher
income groups (increasing in its positive impact with
higher income). Education also enters with the expected
negative sign.

The results for Model 2 parallel those of Model 1. The
principal difference is seen in the association of pain sever-
ity and frequency on PCS. In particular: (1) the daily expe-
rience of severe pain (�17.857); (2) the experience of
severe pain 4 to 6 times a week (�12.168); and (3) the
experience of moderate daily pain (�10.270) on PCS. As
expected, there is a well-defined negative pain gradient
associated with the PCS score, declining with persons
reporting less frequent mild and moderate pain. Even so,
the experience of weekly or less mild pain on PCS is still
substantial (�4.107).
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Country effects are significant but small in both models,
with the UK and Spain entering with negative signs and
France and Italy positive signs.

The overall fit of both Models 1 and 2 are acceptable for
micro-data with an R2 of 0.3460 and 0.381, respectively.
The corresponding intercept values are 52.387 and 52.233.

SF-12 mental component score

The impact of pain severity and frequency on the MCS is
less than the impact on the PCS components of the SF-12.

In Model 1, the estimate for severe pain (�5.087) is
less than one-third of the coefficient on the

corresponding PCS. Similarly, the experience of severe
daily pain in Model 2 is only �5.496 compared to the
corresponding coefficient of �17.857 for the PCS. Once
again, however, there is a well-defined negative gradient
for pain severity and frequency on the MCS. Also, pain
does not dominate the MCS models to the extent that it
does in the PCS models. For those over 60 years of age, the
negative association with MCS is greater than that
reported for the pain variables.

Unlike the results for PCS, the country effects are more
substantial. Only Spain enters with a negative sign and
with the smallest country effect. The greatest country
effects are found for France. These are of a similar magni-
tude to the mild and moderate pain variables.

Table 6. Regression results: health related quality of life.

Independent variables SF-12 physical component score SF-12 mental component score SF-6D health utility score

Model 1
Coefficient

Model 2
Coefficient

Model 1
Coefficient

Model 2
Coefficient

Model 1
Coefficient

Model 2
Coefficient

Pain level reported in last month*
Mild �2.180 �1.161 �0.028
Moderate �6.690 �2.491 �0.072
Severe �15.398 �5.087 �0.164

Pain level and frequency*
Severe pain and daily experience �17.857 �5.496 �0.186
Severe pain and 4–6 times a week �12.168 �5.403 �0.136
Severe pain and 2–3 times a week �9.525 �4.779 �0.108
Severe pain and weekly or less �4.744 �2.125 �0.066
Moderate pain and daily experience �10.270 �2.612 �0.100
Moderate pain and 4–6 times a week �6.718 �2.724 �0.073
Moderate pain and 2–3 times week �5.526 �3.151 �0.067
Moderate pain and weekly or less �2.296 �1.685 �0.037
Mild pain and daily experience �4.107 �1.201* �0.032
Mild pain and 2–6 times a week �3.334 �2.482 �0.046
Mild pain and weekly or less �0.997 �0.444* �0.018

Socio-demographic variables
Age: 40–59 years1

�2.793 �2.572 1.976 2.006 0.006 0.008
Age: 60 years and older1

�6.526 �6.169 6.003 6.048 0.018 0.021
Gender: male2 0.795 0.759 2.025 2.015 0.025 0.025
Education: university or higher3 1.035 1.018 0.534 0.523 0.008 0.008
Education: High school completed3 1.338 1.357 0.489 0.481 0.007 0.007
Income: E20,000–39,9994 1.111 1.041 1.304 1.296 0.019 0.018
Income: E40,000 and above4 1.424 1.308 2.074 2.063 0.029 0.029
Income: not stated4 1.246 1.174 1.555 1.544 0.025 0.024
Country: UK5

�0.735 �0.580 �2.007 �1.988 �0.008 �0.007
Country: France5 0.634 0.672 �4.143 �4.136* �0.033 �0.033
Country: Spain5

�0.798 �0.723 0.210* 0.208 0.002* 0.002*
Country: Italy5

�0.670 �0.646 �5.812 �5.802 �0.073 �0.073
Health risk behaviors

BMI: underweight6 �0.992 �1.017 �2.063 �2.049 �0.021 �0.021
BMI: overweight6 �0.996 �0.963 0.383 0.387 �0.001* �0.001*
BMI: obese6

�3.232 �3.126 �0.303 �0.289* �0.020 �0.019
BMI: morbidly obese6

�6.631 �6.307 �1.762 �1.714 �0.050 �0.048
BMI: not stated6

�2.335 �2.297 �0.638* �0.627* �0.013 �0.012
Current smoker7

�0.367 �0.402 �0.847 �0.848 �0.007 �0.008
Alcohol user8 1.021 0.971 �0.154* �0.163* 0.002* 0.001*

Morbidity/comorbidity status
Charlson Comorbidity Index �1.738 �1.678 �0.987 �0.976 �0.018 �0.018
Constant 52.387 52.233 45.179 45.168 0.732 0.731
R2 0.360 0.381 0.130 0.131 0.120 0.199

All variables significant at 5% level except (*).
Reference categories: *no pain reported in last month.
1Age 18–39 years; 2females; 3not completed high school; 4income under E20,000; 5country: Germany; 6BMI normal weight; 7non-smoker; 8non-drinker.
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The overall fit of the MCS models with an R2 of 0.130
and 0.131 for Models 1 and 2, respectively. Corresponding
intercept values are 45.179 and 45.168, respectively.

SF-6D health utilities

The results for health utilities for both Model 1 and 2 are
similar to those for both PCS and MCS models. Once
again, the experience of pain has a dominant negative
effect on utility scores.

Compared to the no-pain reference group, the associa-
tion of severe pain in Model 1 reduces health utility by
�0.164 (on a scale of 0 to 1) followed by moderate pain
with an impact of �0.072. Where severity and the fre-
quency of pain are considered in Model 2, the effect of
severe daily pain reduces utility scores by �0.186. The
corresponding estimate for severe pain 4 to 6 times a
week is �0.136. For severe pain 2 to 3 times a week, the
deficit is �0.108; with a deficit for moderate daily pain of
�0.100.

The relative contribution of the health risk and comor-
bidity variables are, as expected, consistent with the results
reported for PCS and MCS. The utility deficits associated
with severe and frequent pain are substantially greater
than those associated with not only health risk factors,
e.g. morbid obesity �0.050 and �0.048 in Models 1 and
2, respectively, but also age, gender, education and
income. All coefficients are significant at the 5% level.

With the sole exception of pain, the country coeffi-
cients are significant at the 5% level, with a negative
effect against the reference group. The largest deficit is
for Italy (�0.073 for both models).

The overall explanatory power is similar to that
reported for MCS in Model 1 with an R2 of 0.120, but
with an R2 of 0.199 in Model 2.

Healthcare resource utilization

The results for healthcare resource utilization are pre-
sented in Table 7. As a negative binomial model has
been used, the regression coefficients are interpreted as
the difference in the logs of expected counts for a one
unit change in the predictor variable. As this is not an
intuitively obvious interpretation, the regression coeffi-
cients have been transformed to percentages.

Traditional provider visits

The contributions of pain, at all levels of severity, domi-
nate as determinants of the number of traditional provider
visits.

In Model 1, the experience of severe pain increases
visits by 132.3% compared to the no-pain reference cate-
gory. The combination of severe with daily pain has an

even greater effect as shown in Model 2, where provider
visits increase by 145.4%. The effect of moderate pain is
also substantial, increasing provider visits by 63.5% in
Model 1 and, combined with daily pain experience, by
84.6% in Model 2.

These percentage contributions stand in contrast to
those reported for health risk behaviors where obesity
and morbid obesity increase provider visits by 20–40%
and where the presence of comorbidities increase the pro-
vider visits by up to 25%. With Germany as the reference
category, the number of provider visits in the UK is about
30% less.

Emergency room visits

The experience of pain also has a substantial association
with emergency room visits. In Model 1, severe pain is
associated with a 172.7% increase in the number of emer-
gency room visits; for moderate pain, it is 66.4%. The
combination of severity and frequency in Model 2 has an
even greater contribution, with severe daily pain increas-
ing visits by 194.1%. Even moderate daily pain increases
visits by 86.2%. This is a far greater contribution than that
estimated for sociodemographic, health risk factors or
even the CCI.

Hospitalizations

Pain also has a substantial association with hospitaliza-
tions. In Model 1, the experience of severe pain increases
hospitalizations by 229.0%. This is even more striking in
Model 2, where the combination of severe and daily pain
increases hospitalizations by 263.1%. Again, the magni-
tude of these impacts stands in contrast to those associated
with sociodemographic characteristics, health risk factors
and the CCI. In this last case the presence of comorbidities
only increases the risk of hospitalization by 60%.

It is also worth noting the country-specific impact of
hospitalizations (with Germany as the reference category),
with UK and Italy reporting the greatest percentage
decrements.

Discussion

Despite its ubiquity, there remains much we do not know
about pain. Pain is deceptively complex. Acute pain acti-
vates multiple excitatory and inhibitory systems. If acute
pain transitions to chronic pain (a process not thoroughly
understood), pain can change in character and take
on both nociceptive and neuropathic components.
Importantly, chronic and recurrent pain is now considered
by many to be a disease in its own right and not merely a
symptom. Pain is no longer seen as related to an evolving
injury but as reflecting pathophysiological changes within
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the nociceptive system with psychosocial responses that
perpetuate the problem.24

Importantly, pharmacological treatment of pain must
take into account the risk that drugs may activate inhibi-
tory systems or block excitatory transmission. For that
reason, much pain treatment today is multimodal and
may involve combinations of analgesic agents. While mul-
tiple analgesics can be effective, there is a risk of drug–drug
interactions which can potentially be severe. In fact, most
effective analgesics carry with them the risk of adverse
events. Thus, the problem of pain involves issues of diag-
nosis, etiology, progression, and the delicate balancing act

of achieving relief with tolerable side-effects. All of these
factors affect the lives of patients coping with pain, who, in
turn, affect their communities, utilize local healthcare
resources, and impact society in general.

This is the first analysis undertaken at the country
level in the EU of the societal impact of pain utilizing
multivariate modeling techniques. Perhaps the single
most important finding from the present analysis is the
striking role played by pain severity and pain frequency
on both HRQoL and healthcare resource utilization.
Compared to the other respondent characteristics, all
of which have been shown to impact significantly on

Table 7. Regression results: healthcare resource utilization.

Independent variables Traditional provider visits Emergency room visits Hospitalizations

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Percentage

change
Percentage

change
Percentage

change
Percentage

change
Percentage

change
Percentage

change

Pain level reported in last month*
Mild 27.9 4.3* 17.0
Moderate 63.5 66.4 44.4
Severe 132.3 172.7 229.0

Pain level and frequency*
Severe pain and daily experience 145.4 194.1 263.1
Severe pain and 4–6 times a week 115.0 106.4 163.0
Severe pain and 2–3 times a week 81.3 103.6 88.9
Severe pain and weekly or less 90.6 133.2 145.1
Moderate pain and daily experience 84.6 86.2 66.5
Moderate pain and 4–6 times a week 73.6 85.4 96.1
Moderate pain and 2–3 times week 61.3 83.0 30.3*
Moderate pain and weekly or less 28.1 14.6* �7.0*
Mild pain and daily experience 41.0 �7.6* 52.7
Mild pain and 2–6 times a week 52.2 21.7 41.5
Mild pain and weekly or less 10.9 �1.2* �6.6*

Socio-demographic variables
Age: 40–59 years1 11.4 10.4 �33.3 �33.8 �15.6 �16.8
Age: 60 years and older1 27.1 25.3 �32.6 �33.6 9.7* 7.8*
Gender: male2

�25.7 �25.5 �5.6* �4.9* �3.1* �2.4*
Education: university or higher3 2.3* 2.3* 39.3 39.7 11.5* 12.5*
Education: high school completed3 4.6 4.5 37.8 37.8 11.0* 11.4*
Income: E20,000–39,9994

�1.4* �1.3* �24.1 �23.8 �20.5* �19.8*
Income: E40,000 and above4

�0.9 �0.6* �18.9 �18.5 �9.1* �8.2*
Income: not stated4

�5.6 �5.3 �27.2 �26.9 �32.4 �31.6
Country: UK5

�30.0 �30.5 20.0 19.3 �57.9 �58.0
Country: France5 1.6* 1.4* �16.9 �17.1 �27.9 �27.9
Country: Spain5 2.4* 2.1* 185.8 185.7 �22.7* �22.5*
Country: Italy5 9.6 9.8 26.6 26.8 �53.4 �52.9

Health risk behaviors
BMI: underweight6 15.4 15.2 38.8 39.1 101.3 101.0
BMI: overweight6 7.1 6.9 �4.7* �5.0* 23.0 22.8
BMI: obese6 22.7 22.4 6.2* 5.8* �3.8* �4.5*
BMI: morbidly obese6 35.0 33.8 5.0* 3.6* 26.3* 24.2*
BMI: not stated6

�13.1 �13.5 27.6* 27.5* 19.0* 17.3*
Current smoker7 3.2 3.3 22.1 22.0 10.6 11.4
Alcohol user8

�6.0 �5.9 �11.4 �11.2 �20.3 �20.4
Morbidity/comorbidity status

Charlson Comorbidity Index 24.5 24.2 48.1 47.8 61.7 61.2
Log pseudo likelihood �159,852.2 �159,746.5 �29,036.7 �29,018.3 �23,371.4 �23,348.6
Alpha 0.011 0.011 0.326 0.326 0.789 0.792

All variables significant at 5% level except (*).
Reference categories: *no pain reported in last month.
1Age 18–39 years; 2females; 3not completed high school; 4income under E20,000; 5country: Germany; 6BMI normal weight; 7non-smoker; 8non-drinker.
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HRQoL measures and the utilization of healthcare
resources, pain is by far the most important determinant.

Of particular concern in view of these findings is the
aging of the population in Europe and other nations. Pain
is associated with advancing age, and with the ‘graying’ of
the EU will come even more demands on healthcare
resources.

Previous community assessments of pain have focused
on the correlates of pain severity; but have typically failed
to include a no-pain control group. The presence of a con-
trol group is critical in any assessment of the societal
burden of pain – whether it is in terms of HRQoL or
healthcare resource utilization. This is seen in the Smith
et al. assessment of the community impact of pain on
HRQoL3. Compared to the majority of respondents who
have not experienced pain in the last month, those with
severe and frequent pain, not only report a significantly
lower HRQoL, but also more frequent utilization of health-
care resources – notably in healthcare provider visits3.
These findings are echoed in the present analysis in the
distribution of PCS, MCS and utility scores and in the
patterns of resource utilization between the pain and no-
pain groups. Of interest, however, is the differential impact
of pain on PCS and MCS scores where pain has a substan-
tially greater impact on the former.

What has not been noted before, however, at the com-
munity level, is the importance of separately identifying
the severity and the frequency of pain. Focusing on pain
severity levels is only part of the picture. The frequency
with which pain is experienced can add dramatically to
associated HRQoL deficits and the burden placed upon the
healthcare system. A major contribution of the present
analysis is to provide robust estimates of the contribution
of pain frequency in a framework which not only attempts
to standardize for other pain correlates but also points to
the dominant impact of pain severity and frequency on
these outcomes. Indeed, the analysis points unequivocally
to the overriding impact of pain and its frequency on
HRQoL and resource utilization compared to the no-
pain population in terms of both the presence of health
risk behaviors and major comorbidities.

It should also be noted that the models presented here
have not attempted to isolate the factors associated with
the reported pain severity and frequency. Given the fact
that severe and frequent pain is characteristic of a number
of disease states, including musculoskeletal conditions, the
purpose here was to consider pain as it impacts both society
and the utilization of resources. Pain is considered the
focus of potential interventions, irrespective of its etiology.
For this reason, no attempt has been made to analyze
separately nociceptive as opposed to neuropathic pain or
to analyze, for example, the societal impact of frequently
reported low back pain or osteoarthritis pain, etc. Given
the richness of the NHWS database, these more specific
analyses will be the subject of future research.

Even so, there are some important implications of the
present study. Severe and frequent pain is pervasive and
this fact is not well appreciated even by clinicians. The
clear implication of these findings is known intuitively by
most practicing clinicians, namely that much pain goes
untreated or is under-treated, causing considerable
suffering as well as possible lost productivity.
Indeed, quantifying productivity lost to pain is a seemingly
impossible task but one that merits at least some
speculation.

Second, the experience of pain is quantitatively differ-
ent from the HRQoL deficits and patterns of healthcare
resource utilization attributable to individual chronic
disease states. Pain is both pervasive and pernicious in
its impact, a fact that can be subsumed where the focus
is on individual disease states.

Third, from the perspective of society, a focus on pain
may have significant payoffs in improving both HRQoL
and reducing health resource utilization. Fewer and better
managed pain patients will require fewer healthcare
resources. Increased understanding of the mechanisms of
pain and its safe and effective treatment could lead to more
cost-effective management of pain patients as well as
reducing chronicity in the long-term pain experience.
This study demonstrates that a better appreciation of
pain and its true costs is urgently needed, particularly by
the clinical community, and could have a profound impact
on healthcare resources in the near-term.

Even so, there are a number of limitations to the present
study that should be noted. First, as an internet-based
observational study, there is the possibility of bias in the
responses as only persons with internet-access will be asked
to participate. While the extent of such biases are
unknown, it is worth noting that internet penetration in
the five EU countries covered here is overall in excess of
50% of individuals and households. Second, respondents
are asked to report on their experience of pain. Apart from
the potential impact of recall bias, there is no clinical con-
firmation of, for example, reported pain severity or fre-
quency. Finally, this study has focused on the experience
of pain. Apart from excluding more obvious acute pain
types there is no attempt to try and impose an arbitrary
distinction between acute and chronic pain or between,
for example, primarily neuropathic and primarily nocicep-
tive pain.

Conclusion

To date, there has been a lack of appreciation of the
burden imposed by pain severity and frequency. This has
been due, in large part, to the absence of well-specified and
robust multivariate models directed towards the assess-
ment of the independent contribution of pain and its fre-
quency at the country level. This study has demonstrated
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that for the five largest EU countries, the societal impact of
pain is considerable. Pain outweighs by far the contribu-
tion of more traditional explanations of HRQoL deficits as
well as being primarily associated with increased provider
visits, emergency room visits and hospitalizations.
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