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Abstract

Background: The aim of this study was to evaluate the association between experienced physical violence and
health-related quality of life (HRQoL) by comparing self-reported health status for individuals with and without
experience of physical violence. Our hypothesis was that individuals exposed to violence would experience worse
HRQoL than non-exposed individuals. We tested whether men and women and different age groups experience
similar reductions in HRQoL, and the extent to which such differences might be associated with social
circumstances and lifestyle conditions. Finally, we explored the HRQoL consequences of exposure to violence in a
longer time perspective.

Methods: We used data from self-completed questionnaires in two Danish nationally representative, cross-sectional
health interview surveys. Exposure to violence was indicated through specific survey questions (Straus’ conflict
tactics scale) enquiring about different types of violence during the last 12 months. Health status of respondents
was elicited by the EQ-5D and SF-36 questionnaires. The health status profiles were converted to health score
indexes using the Danish algorithm for EQ-5D and the revised Brazier algorithm for SF-6D. Differences in score
indexes between the exposed and non-exposed individuals were explored separately for men and women using
ordinary least square regression with four age categories as explanatory variables.

Results: In the 2000 and 2005 surveys, respectively, 4.9% and 5.7% of respondents indicated that they had been
exposed to physical violence within the last 12 months. Exposure to violence was more prevalent in the younger
age groups and more prevalent for men than women. Respondents exposed to violence had lower score indexes
on both the EQ-5D and the SF-6D compared with the non-exposed. Respondents who reported exposure to
violence in both 2000 and 2005 reported lower HRQoL than individuals who only reported exposure in one of the
surveys.

Conclusions: The results of this study provide evidence for an association between exposure to physical violence
and reduction in health-related quality of life.
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Background
The World Health Organisation recognizes violence as a
public health problem, and violence against women is
considered a priority health issue [1]. Violence may have
both short- and long-term negative health consequences
for survivors even after the abuse has ended. These
effects can manifest as poor health status, poor quality
of life and high use of health care services [2,3]. Violence
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during pregnancy, for example, has been associated with
increased risk of low birth weight and perinatal foetal
death [2,4].
Consequences on health-related quality of life (HRQoL)

of violence may be measured using condition-specific or
generic HRQoL instruments. Generic instruments are ad-
vantageous in that they allow comparison of the impact of
violence on HRQoL with the impact of other conditions
or illnesses. The Short Form–36 (SF-36) is an example of
such a generic instrument [5]. Some generic HRQoL
instruments provide a preference-based score for vari-
ous health states (a numerical score that reflects the
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preferences of the general population regarding a health
state compared to other health states). The EQ-5D instru-
ment [6] and the SF-6D derived from the longer SF-36
instrument [7] are examples of such generic preference-
based HRQoL measures.
We searched the research literature to identify studies

that have assessed the consequences of violence on gen-
eric HRQoL. We identified relatively few studies that
analyzed the consequences of exposure to violence on
HRQoL using generic measures and no studies that used
preference-based generic measures. These studies differ
in terms of target group (women, men or both), type
and definitions of violence (intimate partner violence,
domestic violence including other family members) and
study design.
The SF-36 was used in several studies. In a small Nor-

wegian study where 87 women were interviewed about
violence and HRQoL [8], women who had experienced
violence had significantly lower scores on all SF-36
domains and especially for mental health and social
functioning. Women who in telephone interviews
reported recent violence had significantly poorer SF-36
social functioning due to physical or emotional problems
[9-11]. Men with experience of intimate partner violence
had lower SF-36 mental health scores than men without
such experience, though no effect was found on SF-36
social or physical functioning; the effect on mental
health was more marked for men aged 55 years and over
[12]. Two studies that included both men and women
used the shorter version SF-12 [13,14]; significantly
lower SF-12 physical and mental health scores were
associated with exposure to both physical assault and
psychological abuse after adjustment for gender, danger
assessment score and self-help score.
The Danish National Health Interview Surveys are

large population-based representative surveys that are
undertaken every five to six years [15]. The surveys have
focused on a variety of health issues including respon-
dents’ experience of physical violence [16,17] . We have
earlier used the survey data to assess the costs associated
with violence [18]. However, the surveys have also
included HRQoL assessment using the EQ-5D and SF-
36 instruments and these data have not previously been
explored in relation to exposure to violence.
The aim of the current study was to evaluate the asso-

ciation between exposure to physical violence and
health-related quality of life (HRQoL) by comparing self-
reported generic preference-based HRQoL index scores
for individuals with and without experience of violence.
Our hypothesis was that individuals exposed to vio-

lence would experience worse HRQoL than non-
exposed individuals. We wanted to investigate whether
there was a gender difference in the health impact of
violence, and the extent to which the reported health
impact might be associated with social and other lifestyle
conditions. Finally, we aimed to explore HRQoL conse-
quences of exposure to physical violence over a longer
time perspective.

Materials and methods
Subjects
This study used data from the 2000 and 2005 National
Health Interview Surveys (NHIS) [15]. The 2000 survey
comprised three sub-samples: i) a nationally representa-
tive sample of approximately 6,000 individuals aged
16 years and above who were randomly selected from
the Centralized Civil Register, ii) a follow-up sample of
approximately 6,000 individuals from the entire (ran-
domly selected) 1994 NHIS sample, and iii) a randomly
selected supplementary sample to achieve approximately
1,000 individuals from each of the 15 Danish counties
(except in Bornholm County, where 600 completed
interviews were considered to be sufficient). The total
2000 NHIS sample thus comprised 22,484 individuals
aged 16 years and above. These individuals were con-
tacted by professional interviewers at the Danish Na-
tional Centre for Social Research for a face-to-face
interview that included questions on health, disability
and health behaviour, as well as general questions
regarding education, income and labour market status
[19]. One-quarter of the sample either refused to be
interviewed (22.4%) or was unable to participate for
other reasons e.g. illness (3.4%). The 16,690 (74%) indivi-
duals who were interviewed were subsequently asked to
complete the EQ-5D and the SF-36 as well as questions
about physical violence. A total of 10,563 individuals
(63% of the interviewed sample and 47% of the original
NHIS sample) completed the supplementary question-
naires on violence, 98% also completed the EQ-5D and
83% completed the SF-36 (Table 1).
The 2005 survey comprised two sub-samples: i) all

those invited to the follow-up sample in 2000 if they
were still alive and living in Denmark in 2005, and ii) a
supplementary sample to ensure 3000 completed inter-
views in each of the five Danish regions. The total sam-
ple size was 21,832 individuals, of whom 14,566 (67%)
participated in a face-to-face interview where half were
asked to self-complete the SF-36 and a set of questions
on physical and sexual violence. A total of 5,202 indivi-
duals (72% of those invited to complete the question-
naire) completed these supplementary questionnaires on
violence and 93% also completed the SF-36 (Table 1).

Exposure to violence
Exposure to violence was assessed by the use of specific
questions [14]. In the 2000 survey, the question was
phrased “Have you as an adult ever been subjected to
one or more of the following forms of violence?”,



Table 1 Inclusion of participants from the Danish National Health Interview Surveys in 2000 and 2005

2000 2005

Sampled n = 22,484 n = 21,832

Responses to interveiw 16,690 74% 14,566 67%

Valid responses about violence 10,563 63% 5,202 72%*

-with valid EQ-5D responses 10,355 98% -

-with valid SF-6D responses 8,774 83% 4,835 93%

Responses to violence questions** n = 10,563 n = 5,202

Pushed, shaken 407 3.9% 168 3.2%

Kicked/hit 184 1.7% 67 1.3%

Thrown (e.g. against furniture, down stairs) 44 0.4% 30 0.6%

Strangulation/ weapon 30 0.3% 23 0.4%

Other 74 0.7% 88 1.7%
*Only half of the interviewed respondents were asked to complete questionnaire about violence.
**Respondents could record exposure to more than one type of violence but these data show the most severe violence reported.
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followed by five categories of violence to which the
respondents could indicate “Yes, within the past
12 months”, “Yes, previously” or “No”. The five categor-
ies were: “Pushed, shaken or stuck lightly”, “Kicked,
struck with a fist or object”, “Thrown against furniture,
into walls, down stairs or similar”, “Strangulation at-
tempt, attack with a knife or firearm” and “Other types
of violence”. The latter category could be described
more specifically in an open-ended question. Respon-
dents were also asked in a separate question whether
they had ever been exposed to frightening threats of
violence.
The wording in the 2005 survey was slightly different

and focused only on the last 12 months: “Have you
within the last year been exposed to one or more of the
following forms of physical and sexual abuse?”. The five
categories of physical abuse included “Threats of phys-
ical damage”, “Kicked, scratched, shaken, hit by flat hand
or similar”, “Kicked, hit by fist or object”, “Thrown
against furniture, into walls, down stairs or similar” and
“Strangulation attempt, attack with a knife or firearm”,
where the response categories were “Yes” or “No”.
Respondents who answered “Yes” to any type of violence
were asked to state the number of times they had been
abused.
As our focus was on physical violence, data on expos-

ure to threat of violence and exposure to sexual violence
were not included in the analysis.
Due to the low number of responses in some of the

categories of physical violence (Table 1), especially when
stratified by age group, individuals exposed to physical
violence during the past 12 months were defined as
respondents who replied affirmatively to any one of the
types of physical abuse (i.e. a dichotomous yes/no vari-
able). The reported analyses thus do not distinguish be-
tween different types of physical abuse.
HRQoL measures
The EQ-5D consists of five dimensions (mobility, self-care,
usual activities, pain/discomfort and anxiety/depression),
each with three levels (no problems, some problems, ex-
treme/severe problems) [6,20]. These dimensions and
levels combine into 243 different health states. A single
index score was assigned to each health state using the
Danish EQ-5D valuation algorithm [21], that was devel-
oped from regression modelling of preference data elicited
from a representative sample (n= 1,332) of the Danish
general population using the time trade-off valuation
method. The index scores range from 1 (no problems on
any EQ-5D dimension) to the lowest score of −0.624 (se-
vere problems on all five EQ-5D dimensions).
The SF-6D is derived from responses to 11 questions

in the SF-36 questionnaire. It covers six dimensions
(physical functioning, role limitations, social functioning,
pain, mental health and vitality), each with 4–6 levels. A
single index score was assigned to each health state
using the revised Brazier SF-6D valuation algorithm
[22,23], that was developed from preference data elicited
from a representative sample (n = 611) of the UK general
population using the standard gamble valuation method.
The index scores range from 1 (full health) to the lowest
score of 0.296 (worst SF-6D health state).

Social characteristics
Level of schooling and highest completed professional
education (based on the UNESCO international standard
classification of education) were combined into a vari-
able of education duration: less than 10 years, 10 years
completed, 11–12 years completed, 13–14 years com-
pleted, 15+ years completed and ‘other’ including still in
education, foreign education and missing data [24] (Ap-
pendix A, p. 536–7). Marital status was combined with
data on civil status and cohabitation into four categories:
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married, cohabiting, single and unknown. Living with
children (yes/no) was based on a question asking how
many children were living in the household. Weekly al-
cohol intake was based on number of standard units
imbibed during the last week, and was categorized as 14
or less, 15–21 and 22 or more units per week. Use of
medication (yes/no) was based on self-reported use of
medicines during the previous two weeks.

Statistical analyses
Data from the two samples (2000 and 2005) were ana-
lyzed separately and stratified by gender. Age was cate-
gorized in broad groups to maintain statistical power
(16–29 years, 30–39 years, 40–49 years, 50–59 years and
60+ years). Chi-squared tests were used to compare the
distribution of categorical data, and unpaired t-tests
were used to test mean differences in the EQ-5D and
SF-6D score indexes.
Ordinary least squares regression models were used to

test the hypotheses concerning HRQoL differences. Sep-
arate models were estimated for each HRQoL instru-
ment, where the HRQoL score index was used as the
dependent variable. In Model 1, the explanatory variables
were the four age categories (reference = 16–29 year-
olds) and a dummy variable for exposure to violence
(=1). The estimated parameters for age categories repre-
sent the average change in HRQoL from the reference
group; negative estimates were expected as HRQoL typ-
ically deteriorates with increasing age. The estimate for
violence exposure represents the average difference in
score index for those who are exposed to violence; a
negative estimate was expected as individuals exposed to
physical violence were assumed to have reduced
HRQoL.
In Model 2 we investigated whether exposure to phys-

ical violence had a greater effect on older age groups
and introduced a set of interaction variables between ex-
posure and age category. The parameters of these inter-
action variables were interpreted as the marginal change
in HRQoL for individuals in the particular age group,
who had been exposed to violence.
In Model 3 social and lifestyle characteristics were

introduced as explanatory variables. As some of the
HRQoL differences between persons exposed and non-
exposed to violence might be related to social factors,
we expected the HRQoL loss associated with violence
exposure to reduce but remain negative.

Longitudinal analysis
Respondents who had responded to the questions on
physical violence in both the 2000 and the 2005 survey
could be identified by their unique person identification
number. These respondents were categorized as: a)
reporting exposure to violence in either 2000 or 2005, b)
reporting exposure to violence only in 2000 or c) only in
2005, or d) reporting exposure to violence in both 2000
and 2005. The change in SF-6D index score between the
2000 and 2005 surveys was calculated. To explore the
consequences of long term physical violence exposure, a
random effect regression model was fitted for both gen-
ders (to maintain statistical power), with the index score
as the dependent variable and the categories of violence
exposure (three binary variables), gender and age as ex-
planatory variables. All other things being equal, we
expected the HRQoL of non-exposed individuals to stay
the same or be slightly reduced due to age-related health
deterioration over the five years. Individuals exposed to
violence in 2000 but not exposed in 2005 were expected
to show an improvement in HRQoL, while those with
new exposure in 2005 were expected to show deterior-
ation in HRQoL. Individuals exposed to violence in both
years were expected to have deterioration of HRQoL
over time. As a supplementary analysis, the score index
in 2000 was included as an explanatory variable in order
to improve the fit of the model.
All statistical analyses were undertaken using Stata MP

– parallel edition, version 11 at Statistics Denmark’s re-
search server. P-values < 0.05 were considered significant.

Results
In the 2000 and 2005 survey, respectively, 520 of 10,563
respondents (4.9%) and 296 of 5,202 (5.7%) respondents
indicated that they had been exposed to physical violence
(Table 2). In 2000, 6.2% of men (out of 5041) and 3.8% of
women (out of 5522) had been exposed to violence.
In 2005 it was 6.4% (of 2407 men) and 5.0% (of 2795
women). Exposure to violence was also more prevalent
among those aged 16–29 years. Chi-square tests also indi-
cated greater exposure to violence amongst those with
least education, single respondents (only in 2000), with
higher weekly alcohol intake and not using medication.
The unadjusted mean EQ-5D score index in 2000 was

0.88 with no statistically significant difference between
respondents exposed and unexposed to violence. The
mean SF-6D score index was lower than the EQ-5D
score index. Exposure to violence was significantly asso-
ciated with lower mean unadjusted SF-6D index score in
both the 2000 and the 2005 survey.
The results of the gender-stratified OLS regressions

with score index as dependent variable and exposure to
physical violence and age categories as explanatory vari-
ables (Model 1) are shown in Table 3. Most of the esti-
mated parameters were statistically significant (p < 0.01)
with a few exceptions for SF-6D index score in the 2005
sample. The HRQoL of both men and women exposed
to violence was statistically lower than non-exposed
individuals. The estimated parameters for the age cat-
egories had the expected signs and supported the



Table 2 Comparison between respondents with and without exposure to physical violence in the last 12 months

2000 2005

Violence Exposed Unexposed chi2 Exposed Unexposed chi2

All 520 10,043 296 4,906

Gender

Males 312 60% 4,729 47% p< 0.01 155 52% 2,252 46% p< 0.01

Females 208 40% 5,314 53% 141 48% 2,654 54%

Age

16-29 yrs 313 60% 1,838 18% p< 0.01 143 48% 716 15% p< 0.01

30-39 yrs 98 19% 1,808 18% 68 23% 857 17%

40-49 yrs 58 11% 2,014 20% 43 15% 1,012 21%

50-59 yrs 35 7% 2,009 20% 29 10% 1,015 21%

60+ yrs 16 3% 2,374 24% 13 4% 1,306 27%

Education

Less than 10 years 64 12% 1,734 17% p< 0.01 19 6% 578 12% p< 0.01

10 years 61 12% 521 5% 28 9% 236 5%

11-12 years 110 21% 2,457 24% 53 18% 1,067 22%

13-14 years 155 30% 3,091 31% 100 34% 1,669 34%

15+ years 89 17% 2,065 21% 74 25% 1,243 25%

Currently under education 34 7% 108 1% 20 7% 63 1%

Other including unknown 7 1% 67 1% 2 1% 50 1%

Marital status

Married 123 24% 5,827 58% p< 0.01 76 26% 3,005 61% p= 0.10

Cohabiting 101 19% 1,475 15% 63 21% 705 14%

Single 283 54% 2,676 27% 157 53% 1,1795 24%

Unknown 13 3% 65 1% - 0% 1 0%

Living with children 179 34% 3,073 31% p= 0.07 104 35% 1,499 31%

Weekly alcohol intake

14 or less 368 71% 8,310 83% p< 0.01 218 74% 3,912 80% p= 0.04

15-21 units 74 14% 967 10% 39 13% 491 10%

22+ units 78 15% 766 8% 39 13% 503 10%

User of prescription medication 111 21% 3,341 33% p< 0.01 90 30% 1,864 38% p= 0.01

EQ-5D index score (mean, sd) 0.88 (0.15) 0.88 (0.16) p = 0.94a - -

SF-6D index score (mean, sd) 0.79 (0.11) 0.81 (0.12) p = 0.01a 0.78 (0.11) 0.82 (0.11) p < 0.01a

a indicate t-test.
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assumption of lower HRQoL in older age groups (deteri-
oration with age). Women had a lower HRQoL score
than men but the effect of exposure to violence was
similar for both genders in terms of reduction of
HRQoL.
The results for Model 2, which included interaction

variables between exposure to physical violence and age
category, showed clear tendencies for both men and
women where exposure to violence and older age was
associated with lower HRQoL. All estimated parameters
were negative. However, only a few of the parameters for
interaction variables reached statistical significance (men
aged 50–59 and exposed to violence, n = 33). The dete-
riorations in HRQoL for older age categories remained
statistically significant (data not shown).
Table 4 shows the estimations resulting from the mod-

els that included social factors as explanatory variables
(Model 3). The model fit improved as expected, with R-
squared ranging from 0.11 to 0.16. The estimated differ-
ences in HRQoL were reduced but remained statistically
significant in all models.
Inclusion of gender into the regression model showed

an expected difference in score index between men and
women of 0.03 on both EQ-5D and SF-6D (2000 and



Table 3 OLS regression of health-related quality of life index scores and exposure to physical violence, by age and
stratified by gender

EQ-5D SF-6D SF-6D

2000 2000 2005

est 95% CI est 95% CI est 95% CI

Men

Violence −0.032 (−0.049;-0.015) −0.036 (−0.049;-0.022) −0.050 (−0.068;-0.031)

30-39 yrs −0.018 (−0.031;-0.004) −0.013 (−0.027; 0.007) −0.001 (−0.014;-0.015)

40-49 yrs −0.040 (−0.053;-0.027) −0.018 (−0.024;-0.003) −0.017 (−0.032;-0.002)

50-59 yrs −0.062 (−0.075;-0.049) −0.032 (−0.042;-0.022) −0.038 (−0.053;-0.023)

60+ yrs −0.091 (−0.104;-0.079) −0.061 (−0.071;-0.051) −0.043 (−0.058;-0.029)

constant 0.947 (0.938;0.957) 0.854 (0.846;0.862) 0.857 (0.846;0.869)

no. observations 4953 4735 2273

adjusted R2 0.05 0.04 0.03

Women

Violence −0.041 (−0.065;-0.018) −0.056 (−0.073;-0.039) −0.059 (−0.08;-0.038)

30-39 yrs −0.014 (−0.028;0) −0.001 (−0.009;0.011) 0.004 (−0.011;-0.018)

40-49 yrs −0.042 (−0.056;-0.028) −0.010 (−0.021;-0.001) −0.005 (−0.019;0.01)

50-59 yrs −0.069 (−0.083;-0.054) −0.018 (−0.029;-0.008) −0.009 (−0.024;0.006)

60+ yrs −0.116 (−0.13;-0.102) −0.061 (−0.072;-0.051) −0.24 (−0.038;-0.009)

constant 0.912 (0.909; 0.929) 0.815 (0.808;0.822) 0.082 (0.805;0.827)

no. observations 5402 5036 2562

adjusted R2 0.06 0.04 0.02

Age 16–29 years used as reference.
est: parameter estimate.
95% CI: 95% confidence interval.
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2005). However, the interactions between gender and
age categories were insignificant in all three samples,
suggesting an age-independent difference in HRQoL for
men and women. The inclusion of interaction between
violence and gender provided small and insignificant
parameter estimates, suggesting that the difference in
HRQoL between those exposed and unexposed to phys-
ical violence is independent of gender (data not shown).
Table 4 OLS regression of health-related quality of life index
categories, alcohol consumption, civil status, living with child
gender

EQ-5D

2000

est. 95%-CI est.

Men

Violence −0.024 (−0.041;-0.008) −0.028

Adj. R2 0.14 n = 4953 0.12

Women

Violence −0.038 (−0.080;-0.015) −0.052

Adj. R2 0.16 n = 5402 0.11

est.: parameter estimate.
95% CI: 95% confidence interval.
Analysis of long-term exposure to physical violence
was undertaken using only the SF-6D index score, as
EQ-5D data were not collected in the 2005 survey. Of
the 1972 respondents (47% men) who participated in
both the 2000 and the 2005 survey, 63 reported expo-
sures to violence in 2000 but not in 2005; 78 reported
exposure to violence in 2005 but not in 2000 and 20
reported exposure to violence in both 2000 and 2005.
scores and exposure to physical violence adjusted for age
ren, education and current use of medicine; stratified by

SF-6D SF-6D

2000 2005

95%-CI est. 95%-CI

(−0.041;-0.015) −0.035 (−0.018;-0.051)

n = 4735 0.11 n = 2273

(−0.068;-0.035) −0.045 (−0.027;-0.063)

n = 5036 0.11 n = 2562
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The remaining 1811 respondents (92%) did not report
exposure to violence in either survey.
The non-exposed respondents had a small, insignifi-

cant fall in SF-6D index score (p = 0.46). The health
index score reduced by −0.029 (p = 0.02) for those
exposed to physical violence in 2000 but not in 2005.
Respondents who had been exposed to violence in 2005
but not in 2000 showed no difference in HRQoL
(p = 0.94), whereas respondents who reported exposure
to violence in both 2000 and 2005 showed an insignifi-
cant reduction in HRQoL of 0.041 (p = 0.10). The model
that included variables for social factors provided similar
results, with a slightly larger difference for individuals
exposed for violence in 2000 but not in 2005 and a
smaller difference for respondents exposed for violence
in both 2000 and 2005.

Discussion
The main objective of this study was to assess the asso-
ciation between exposure to physical violence within the
past 12 months and self-reported health status. The ana-
lysis was based on data from two nationally representa-
tive health interview surveys undertaken in 2000 and
2005.
The study results suggest that 5-6% of Danish adults

have experienced physical violence during the last year.
The numbers are slightly higher for 2005 than 2000, but
are within the bounds of statistical uncertainty. More
men than women reported physical violence: 6.2% and
6.4% of men in 2000 and 2005, respectively, compared
to 3.8% and 5.0% of women. Young people were more
likely than others to be exposed to violence: nearly one
out of five men and one out of ten women aged 16–
29 years had experienced violence during the last year,
although experience of violence was also reported by
older age groups. Exposure to violence was also more
likely for individuals with less education, single people
and those with a high weekly alcohol intake. These find-
ings are similar to those found in [3,18].
Individuals who had experienced physical violence had

lower HRQoL according to the EQ-5D and SF-6D
instruments. After adjustment for age category and
stratification for gender, the index score differences ran-
ged from 0.032 to 0.058 depending on the instrument
used and the survey year. Research into minimally im-
portant differences suggests that health states with less
than 0.03 units difference on a generic utility-based
index cannot be considered as different from one an-
other [25]. The minimally important difference for the
SF-6D has been suggested at 0.033 [26], while the min-
imally important difference for EQ-5D appears to be
higher (0.06-0.08) [27,28].
With these minimally important differences in mind,

there appeared to be only a small difference between
men and women in the HRQOL consequences of vio-
lence, although women exposed to violence had a larger
reduction in HRQOL than men. When interpreting such
gender differences it is important also to consider that
there is a gender difference in the general population in
HRQoL where men score higher than women [29,30].
The gender difference might thus be larger than sug-
gested by the data presented.
Although there was some evidence of older individuals

experiencing more severe consequences in terms of
reduced HRQOL than younger individuals, this finding
was not statistically significant. Lower HRQoL can also
be related to social and lifestyle factors [31]. When the
analysis took such variables into account, the difference
in HRQoL score between the exposed and non-exposed
individuals reduced but remained statistically significant
in nearly all analyses.
Individuals who were exposed to physical violence in

both 2000 and 2005 showed a reduction in HRQoL
score over time of 0.04 (p = 0.10), though this result was
not statistically significant – possibly due to the low stat-
istical power as only 20 individuals (1.0%) reported ex-
posure to violence in both surveys.
While the main finding of this study is a consistent as-

sociation between exposure to violence and lower
HRQoL, the causality of this relationship is not clear. A
number of the risk factors for violence exposure, such as
educational level and marital status, have themselves an
impact on HRQoL. We found no strong confirmation
that continued exposure to violence reduces HRQoL
even further, although there was a non-significant trend
towards this.
These results using generic health measures fit well

with results from other studies reporting effects on
physical and psychological health measured using non
preference-based instruments. Thus, several studies re-
port significant associations between current intimate
partner violence and physical and/or psychological
symptoms after adjustment for lifestyle factors [32,33].
An association has also been reported between exposure
to physical or sexual violence and increased frequency of
somatic symptoms and/or diseases, after controlling for
sociodemographic factors [33,34].
Generic preference-based HRQOL measures are in-

creasingly used to describe population health status and
to assess outcome from health care interventions. The
major advantage of such measures is the opportunity to
compare scores across groups with very different health
problems. Preference-based measures also allow inter-
ventions to be compared in terms of their social value.

Strengths and limitations of the study
The main strength of the study is its basis in a large na-
tionally representative population sample using paper-
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based questionnaires to assess exposure to violence. This
approach may be less susceptible to underreporting of
violence due to embarrassment and social stigma than
for example data collection through personal interviews
[31].
Our definition of exposure to physical violence was

fairly general being based on yes/no responses to ques-
tions about specific types of violence included in na-
tional health surveys. We explored regression models
that included the different subtypes of violence reported
in the surveys and found that more severe types of vio-
lence tended to have greater impact on HRQoL, but
these analyses relied on relatively few observations (data
not reported).
Respondents in the 2000 survey also reported fre-

quency of exposure to physical violence within the last
year. However, inclusion of a frequency variable did not
improve the fit of the regression models and the esti-
mated parameter was not significant. It was unexpected
that the application of more detailed description of vio-
lence exposure (type and frequency of violence) did not
improve the regression models, as severity and fre-
quency of violence would be expected to influence
HRQoL. This finding may be due to a weak linear asso-
ciation between frequency of violence exposure and
HRQoL deterioration.
Although the study population was sampled to be rep-

resentative of the general population, the low response
rate for parts of the data collection may be a concern.
As the prevalence of exposure to violence was relatively
low (5-6%) in the study population as a whole, the sam-
ple of exposed individuals was limited. The statistical
power for subgroup analysis was especially weak in the
longitudinal analysis, where only few of the participants
reported violence exposure at both survey points.

Difference between instruments
As in previous studies [35-37] the EQ-5D and SF-6D
instruments did not generate directly comparable scores.
Although they both provide preference-based index
scores of HRQoL their preference scores are derived
using different valuation and modelling methods, and in
this case also preferences from two different countries.
A direct comparison of the raw scores should thus be
avoided, but the results give an indication of the degree
to which violence can affect HRQoL. The completion
rate for the SF-6D was lower (83%) than for EQ-5D
(98%). However, the SF-6D appeared more sensitive
than the EQ-5D to the adverse impacts of exposure to
violence on health status. The EQ-5D also showed a
ceiling effect, where 94% of the sample in the 2000
survey reported full health (a score of 1.0) on the
EQ-5D, compared to only 3% on the SF-6D instrument.
Finally, neither of the instruments generated index
scores with a normal distribution, also shown by analysis
of the residuals. Care should thus be taken when inter-
preting the statistical uncertainties of the estimates from
linear regression, as they are based on an assumption
of normally distributed residuals, although the large
number of observations makes the modelling results
more robust.

Conclusion
This study found that respondents exposed to physical
violence had lower score indexes on both the EQ-5D
and the SF-6D compared with the non-exposed. Respon-
dents who reported exposure to violence in both 2000
and 2005 reported lower HRQoL than individuals who
only reported exposure in one of the surveys. The results
of this study provide evidence for an association between
exposure to physical violence and reduction in health-
related quality of life.

Competing interests
The authors declare that they have no competing interest.

Authors’ contributions
This study was developed as part of a long-term collaboration between KHL,
HBH, MK and JS. The first draft of the manuscript and the statistical analyses
were devised by JS and discussed with KHL, HBH and MK. All authors
contributed to the contents. CG revised the manuscript. All authors read and
approved the final manuscript.

Acknowledgement
The study received financial support from the Rockwool Foundation.

Author details
1Centre for Applied Health Services Research and Technology Assessment,
University of Southern Denmark, J.B. Winsløws Vej 9B, 5000, Odense,
Denmark. 2National Institute of Public Health, University of Southern
Denmark, �ster Farimagsgade 5A, 1352, Copenhagen, Denmark. 3Danish
Institute of Health Services Research, Dampfærgevej 27-29, 2100,
Copenhagen, Denmark. 4Endocrinology Research Unit, University of Southern
Denmark, Winsløwparken 19, 3rd floor, 5000, Odense, Denmark. 5Department
of Public Health, University of Copenhagen, �ster Farimagsgade 5, 1014,
Copenhagen, Denmark.

Received: 17 April 2012 Accepted: 11 September 2012
Published: 17 September 2012

References
1. Krug EG, et al (Eds): World report on violence and health. Geneva: World

Health Organization; 2002.
2. Campbell JC: Health consequences of intimate partner violence. Lancet

2002, 359(9314):1331–1336.
3. Kruse M, Sorensen J, Bronnum-Hansen H, Helweg-Larsen K: The health care

costs of violence against women. J Interpers Violence 2011,
26(17):3494–3508.

4. Coker AL, Sanderson M, Dong B: Partner violence during pregnancy and
risk of adverse pregnancy outcomes. Paediatr Perinat Epidemiol 2004,
18(4):260–269.

5. McHorney CA, Ware JE Jr: Construction and validation of an alternate
form general mental health scale for the Medical Outcomes Study
Short-Form 36-Item Health Survey. Med Care 1995, 33(1):15–28.

6. Brooks R, Rabin R, de Charro F: The measurement and valuation of health
status using EQ-5D: a European perspective. Dordrecht: Kluwer Academic
Publishers; 2003.

7. Brazier J, Usherwood T, Harper R, Thomas K: Deriving a preference-based
single index from the UK SF-36 Health Survey. J Clin Epidemiol 1998,
51(11):1115–1128.



Sørensen et al. Health and Quality of Life Outcomes 2012, 10:113 Page 9 of 9
http://www.hqlo.com/content/10/1/113
8. Alsaker K, Moen BE, Nortvedt MW, Baste V: Low health-related quality of
life among abused women. Qual Life Res 2006, 15(6):959–965.

9. Bonomi AE, Thompson RS, Anderson M, Reid RJ, Carrell D, Dimer JA, Rivara
FP: Intimate partner violence and women's physical, mental, and social
functioning. Am J Prev Med 2006, 30(6):458–466.

10. Bonomi AE, Anderson ML, Rivara FP, Thompson RS: Health outcomes in
women with physical and sexual intimate partner violence exposure.
J Womens Health (Larchmt) 2007, 16(7):987–997.

11. McCaw B, Golding JM, Farley M, Minkoff JR: Domestic violence and abuse,
health status, and social functioning. Women Health 2007, 45(2):1–23.

12. Reid RJ, Bonomi AE, Rivara FP, Anderson ML, Fishman PA, Carrell DS,
Thompson RS: Intimate partner violence among men prevalence,
chronicity, and health effects. Am J Prev Med 2008, 34(6):478–485.

13. Straus H, Cerulli C, McNutt LA, Rhodes KV, Conner KR, Kemball RS, Kaslow
NJ, Houry D: Intimate partner violence and functional health status:
associations with severity, danger, and self-advocacy behaviors.
J Womens Health (Larchmt) 2009, 18(5):625–631.

14. Straus MA, Douglas EM: A short form of the Revised Conflict Tactics
Scales, and typologies for severity and mutuality. Violence Victims 2004,
19(5):507–520.

15. Ekholm O, Hesse U, Davidsen M, Kjoller M: The study design and
characteristics of the Danish national health interview surveys. Scand J
Public Health 2009, 37(7):758–765.

16. Sundaram V, Helweg-Larsen K, Laursen B, Bjerregaard P: Physical violence,
self rated health, and morbidity: is gender significant for victimisation?
J Epidemiol Community Health 2004, 58(1):65–70.

17. Sundaram V, Laursen B, Helweg-Larsen K: Is sexual victimization gender
specific?: the prevalence of forced sexual activity among men and
women in denmark, and self-reported well-being among survivors.
J Interpers Violence 2008, 23(10):1414–1440.

18. Helweg-Larsen K, Sorensen J, Bronnum-Hansen H, Kruse M: Risk factors for
violence exposure and attributable healthcare costs: results from the
Danish national health interview surveys. Scand J Public Health 2011,
39(1):10–16.

19. Ekholm O, Kjøller M, Davidsen M, Hesse U, Eriksen L, Christensen AI,
Grønbæk M: Sundhed og sygelighed i Danmark 2005 og udvikling siden 1987.
Copenhagen: National Institute of Public Health; 2006.

20. Gudex C, Sorensen J: EuroQol: et generisk mål for helbredstilstand.
Månedsskrift for Praktisk Lægegerning 1998, 76:1339–1345.

21. Wittrup-Jensen KU, Lauridsen J, Gudex C, Pedersen KM: Generation of a
Danish TTO value set for EQ-5D health states. Scand J Public Health 2009,
37(5):459–466.

22. Brazier JE, Roberts J: The estimation of a preference-based measure of
health from the SF-12. Med Care 2004, 42(9):851–859.

23. Brazier JE, Rowen D, Hanmer J: Revised SF-6D scoring programmes: a
summary of improvements. Patient Reported Outcomes (PRO) newsletter, Fall.
Lyon: MEDCOM; 2008:14–15.

24. Kjøller M, Rasmussen NK: Health and morbidity in Denmark 2000 and trends
since 1987. Copenhagen: National Institute of Public Health; 2002.

25. Kaplan RM: The minimally clinically important difference in generic
utility-based measures. COPD 2005, 2(1):91–97.

26. Walters SJ, Brazier JE: What is the relationship between the minimally
important difference and health state utility values? The case of the
SF-6D. Health Qual Life Outcomes 2003, 1:4.

27. Pickard AS, Neary MP, Cella D: Estimation of minimally important
differences in EQ-5D utility and VAS scores in cancer. Health Qual Life
Outcomes 2007, 5:70.

28. Walters SJ, Brazier JE: Comparison of the minimally important difference
for two health state utility measures: EQ-5D and SF-6D. Qual Life Res
2005, 14(6):1523–1532.

29. Sorensen J, Davidsen M, Gudex C, Pedersen KM, Bronnum-Hansen H:
Danish EQ-5D population norms. Scand J Public Health 2009,
37(5):467–474.

30. Fryback DG, Dunham NC, Palta M, Hanmer J, Buechner J, Cherepanov D,
Herrington SA, Hays RD, Kaplan RM, Ganiats TG, et al: US norms for six
generic health-related quality-of-life indexes from the National Health
Measurement study. Med Care 2007, 45(12):1162–1170.

31. Walby SM: A.: New survey methodologies in researching violence against
women. Br J Criminol 2001, 41:20.
32. Svavarsdottir EK, Orlygsdottir B: Intimate partner abuse factors associated
with women's health: a general population study. J Adv Nurs 2009,
65(7):1452–1462.

33. McCauley J, Kern DE, Kolodner K, Derogatis LR, Bass EB: Relation of low-
severity violence to women's health. J Gen Intern Med 1998, 13(10):687–691.

34. Eberhard-Gran M, Schei B, Eskild A: Somatic symptoms and diseases are
more common in women exposed to violence. J Gen Intern Med 2007,
22(12):1668–1673.

35. Whitehurst DG, Bryan S, Lewis M: Systematic review and empirical
comparison of contemporaneous EQ-5D and SF-6D group mean scores.
Med Decis Making 2011, 31(6):E34–E44.

36. Kontodimopoulos N, Aletras VH, Paliouras D, Niakas D: Mapping the
Cancer-Specific EORTC QLQ-C30 to the Preference-Based EQ-5D, SF-6D,
and 15D Instruments. Value Health 2009, 12(8):1151–1157.

37. Grieve R, Grishchenko M, Cairns J: SF-6D versus EQ-5D: reasons for
differences in utility scores and impact on reported cost-utility. Eur J
Health Econ 2009, 10(1):15–23.

doi:10.1186/1477-7525-10-113
Cite this article as: Sørensen et al.: Physical violence and health-related
quality of life: Danish cross-sectional analyses. Health and Quality of Life
Outcomes 2012 10:113.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Materials and methods
	Subjects
	Exposure to violence
	HRQoL measures
	Social characteristics

	link_Tab1
	Statistical analyses
	Longitudinal analysis


	Results
	link_Tab2
	link_Tab3
	link_Tab4
	Discussion
	Strengths and limitations of the study
	Difference between instruments

	Conclusion
	Competing interests
	Authors´ contributions
	Acknowledgement
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30
	link_CR31
	link_CR32
	link_CR33
	link_CR34
	link_CR35
	link_CR36
	link_CR37

