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Abstract

Objective: To investigate the association between multimorbidity and Preference_Weighted Health Related Quality
of Life (PW_HRQoL), a score that combines physical and mental functioning, and how this varies by socioeconomic
deprivation and age.

Design: The Scottish Health Survey (SHeS) is a cross-sectional representative survey of the general population
which included the SF-12, a survey of HRQoL, for individuals 20 years and over.

Methods: For 7,054 participants we generated PW_HRQoL scores by running SF-12 responses through the SF-6D
algorithm. The resulting scores ranged from 0.29 (worst health) to 1 (perfect health). Using ordinary least squares,
we first investigated associations between scores and increasing counts of longstanding conditions, and then
repeated for multimorbidity (2+ conditions). Estimates were made for the general population and quintiles of
socioeconomic deprivation. For multimorbidity, the analyses were repeated stratifying the population by age group
(20–44, 45–64, 65+).

Results: 45% of participants reported a longstanding condition and 18% reported multimorbidity. The presence of
1, 2, or 3+ longstanding conditions were associated with average reductions in PW_HRQoL scores of 0.081, 0.151
and 0.212 respectively. Reduction in scores associated with multimorbidity was 33% greater in the most deprived
quintile compared to the least deprived quintile, with the biggest difference (80%) in the 20–44 age groups. There
were no significant gender differences.

Conclusions: PW_HRQoL decreases markedly with multimorbidity, and is exacerbated by higher deprivation and
younger age. There is a need to prioritise interventions to improve the HRQoL for (especially younger) adults with
multimorbidity in deprived areas.

Box 1: What Is Known?
Prevalence and premature onset of multimorbidity increases as socioeconomic position worsens. Previous studies
have investigated the effect of multimorbidity on Health Related Quality of Life (HRQoL) on separate physical and
mental health states. There is limited data on how HRQoL falls as the number of conditions increase, and how
estimates vary across the general population.
(Continued on next page)
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Leaving physical and mental health as separate categories can inhibit assessment of overall HRQoL. The use of a
Preference_Weighted Health Related Quality of Life (PW_HRQoL) score provides a single summary measure of
overall health, by weighting mental and physical states by their perceived importance as part of overall HRQoL. The
use of a single score enables a simple and consistent assessment of the impact of conditions and how this varies
across the population. Economists term PW_HRQoL scores health utilities.
What this study adds?
This is the first study to estimate how the impact of multimorbidity on PW_HRQoL scores varies by age group and
socioeconomic deprivation. Multimorbidity has a substantial negative impact on HRQoL which is most severe in
areas of deprivation, especially in younger adults.
Measuring the burden of multimorbidity using PW_HRQoL provides consistency with how economists measure
HRQoL; changes in which can be used in economic evaluation to assess the cost effectiveness of interventions.

Keywords: Multimorbidity, Preference_Weighted Health Related Quality of Life (PW_HRQoL), Deprivation, Inequality
Background
The prevalence of longstanding conditions and multi-
morbidity is increasing globally, primarily as a result of in-
creased life expectancies [1]. It is of major concern to
policy makers and wider society because of the associated,
rising, cost and complexity of health care and the changes
to the organisation and delivery of care that will be neces-
sary to manage it effectively. A recent Cochrane review, of
interventions in patients with multimorbidity in primary
care and community settings, reported a lack of evidence-
based interventions to help people to better manage their
conditions [2].
The association between multimorbidity on Health Re-

lated Quality of Life (HRQoL) remains under researched
[3-5]. A previous review and subsequent study found a
negative association between multimorbidity and HRQoL
[6,7]. However, it is largely unknown how the impact varies
within the general population, with no studies assessing the
impact of multimorbidity by socioeconomic deprivation [8].
There is also limited understanding regarding the extent to
which overall HRQoL falls as the number of conditions in-
crease, and as case-mix changes.
A key issue is how HRQoL is measured. Commonly

used instruments leave mental and physical health as
separate dimensions. This can be important for explor-
ing which aspects of health may suffer as a result of ex-
periencing longstanding conditions; however, it inhibits
direct comparisons of the overall severity of different
conditions, and the extent to which overall HRQoL falls
as the number of conditions increase. A single score
summarising overall HRQoL is required. Preference
Weighted Health Related Quality of Life (PW_HRQoL)
combines mental and physical health into a single sum-
mary score, which can range from 0 (death) to 1 (per-
fect health), and certain scores also measure states
worse than death. Instruments that can be used to
create PW_HRQoL scores include the SF-6D [9],
EuroQol-5D [10], and Health Utilities Index [11].
PW_HRQoL scores are referred to as health utilities by
economists. Measuring the burden of multimorbidity
using PW_HRQoL provides consistency with how
economists measure HRQoL; changes in which can be
used in economic evaluation to assess the cost effect-
iveness of interventions.
We are only aware of two studies to date that have in-

vestigated the association between PW_HRQoL scores
and increasing numbers of longstanding conditions: one
in a US general population [12] and the other in two Gen-
eral Practices in Manchester, England [13]. Consistent
findings were that PW_HRQoL scores fell markedly as the
number of conditions increased. However, both studies
were limited in that they considered only cardiovascular
and respiratory conditions. To strengthen generalisations
regarding the associations of multimorbidity and HRQoL
it is important to include a wider set of conditions and
undertake measurement in the general population.
The studies also did not consider the associations

between multimorbidity, HRQoL and socioeconomic
deprivation. It is known that multimorbidity is more com-
mon and develops earlier in deprived areas, and that
people living in deprived areas experience a range of prob-
lems that add to the considerable complexity of clinical
and self-management support of multimorbidity [14]. A
previous study found that deprived patients may suffer
from reduced levels of personal capacity or community
support with which to manage or mitigate the impact of
multimorbidity [14]. Further, the existence of the ‘inverse
care law’ [15], where the availability of services does not
reflect the greater needs of deprived populations may re-
sult in insufficient health care resources to help people
manage their conditions.
The main objective of this study was to use data from

the 2003 Scottish Health Survey to examine whether and
to what degree PW_HRQoL in those living with
multimorbidity varies by socioeconomic deprivation and
age. It was hypothesised that the impact of multimorbidity
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on PW_HRQoL would increase as socioeconomic
deprivation worsens.

Methods
Source data
The Scottish Health Survey (SHeS) is a periodic cross-
sectional survey of the health and health behaviours of the
Scottish population. The survey uses multi-stage stratified
probability sampling of eligible households with the objective
to obtain a representative sample of the general population
across Scotland [16]. As part of the survey, individuals were
asked to self-report whether they suffer from longstanding
illnesses. The question asked was: ‘Do you have any long-
standing illness, disability or infirmity? By long-standing I
mean anything that has troubled you over a period of time,
or that is likely to affect you over a period of time.’ We use
the term longstanding conditions, instead of longstanding ill-
ness hereon. The survey can record up to 40 longstanding
conditions, commensurate with ICD-10 classifications, of
which individuals can report up to six [17]. The SHeS then
groups these 40 conditions into 15 systems of the body
(Table 1), also commensurate with ICD-10 coding [17].
For the purposes of the study, multimorbidity was de-

fined as the presence of two or more longstanding con-
ditions from different systems of the body.

Generating PW_HRQoL scores
In 2003 the SHeS included the SF-12 questionnaire, a self-
reported measure of functional health status, which all
adults aged 20 years and over were asked to complete. To
generate a single PW_HRQoL score we used the SF-6D al-
gorithm [9]. This algorithm involves preference-weighting
6 of the SF-12 question responses (3 physical health and 3
mental health) by the desirability for different health states.
Preference-weights were derived from a survey representa-
tive of the UK general population (not the SHeS respon-
dents) intended to enhance the generalisability of the
results [9]. Summing across weighted question responses
generates a single PW_HRQoL score for each respondent.

Variables used in the analysis
We constructed a dataset containing respondents aged 20
years and over. Variables included: PW_HRQoL scores,
respondent age, sex, presence of longstanding conditions,
presence of multimorbidity, and socioeconomic depri-
vation as defined by the Scottish Index of Multiple
Deprivation (SIMD) (http://www.scotland.gov.uk/Topics/
Statistics/SIMD). SIMD is an aggregated measure of ma-
terial deprivation derived from 37 indicators in seven do-
mains (income, employment, health, education, access to
services, housing and crime) and is determined at the data
zone level (geographical areas with a median population
of 769). Individuals in the SHeS 2003 are assigned a SIMD
score based on their postcode of residence. SIMD scores
ranged from 0 (least deprived) to 87.6 (most deprived).
The Scottish Government defined cut-off values in the
SIMD score to divide the general population into equally
sized quintiles, used in its stratified sampling method-
ology. SIMD1 was defined as the least deprived quintile,
with SIMD 2, 3, 4 and 5 denoting increasing levels of
deprivation.

Modelling approach
We created a dependent variable representing “ill health”,
by subtracting PW_HRQoL scores from 1 (perfect health).
Generalized Linear Modelling (GLM) was then used to test
the suitability of different regression models. Following
guidance by Glick et al. [17] we used the Modified-Park test
to select the most appropriate model. Further, we applied
the Akaike Information Criterion (AIC) and Bayesian Infor-
mation Criterion (BIC) to assess model parsimony.
The most appropriate model specification was a Gauss-

ian distribution with a link function, identified by the
Modified-Park test. This model was also the most effi-
cient, having the lowest AIC and BIC scores. This model
is equivalent to ordinary least squares.
Three separate regression models were generated. First,

we assessed the association between reductions in the
PW_HRQoL score and increasing numbers of conditions
(1, 2, 3+), measured as categorical variables. This was done
for the sample as a whole and then stratified by quintiles
of socioeconomic deprivation. The reference category was
“no reported conditions”. The aim was to assess how
PW_HRQoL declines as longstanding conditions accumu-
late. Following this analysis, we secondly assessed the as-
sociation of multimorbidity, defined as 2+ conditions, with
reductions in the PW_HRQoL score in the sample as a
whole, and then stratified by quintiles of socioeconomic
deprivation. Defining multimorbidity as 2+ conditions en-
abled statistical power to be largely maintained in the ana-
lysis. Finally, we assessed the associations between
multimorbidity and reductions in HRQoL by age group
(defined as 20–45, 45–64, 65+ years), for the sample as a
whole and then stratified by quintiles of socioeconomic
deprivation. For the second and third models, the refer-
ence category was “no multimorbidity” (i.e. 0 or 1 condi-
tion). All estimates were adjusted for sex and age; the
latter modelled as a continuous variable.

Results
Scottish Health Survey (SHeS) 2003
The SHeS 2003 had a response rate of 77% and overall
11,442 individuals were surveyed. There was 23% miss-
ing households which were evenly spread across the gen-
eral population, defined by SIMD. No bias was expected.
There were 7,754 individuals aged 20+ years asked to

complete the SF-12. Of these, 7,054 individuals (91%)
had a sufficient number of responses to generate

http://www.scotland.gov.uk/Topics/Statistics/SIMD
http://www.scotland.gov.uk/Topics/Statistics/SIMD


Table 1 Longstanding conditions included in Scottish Health Survey 2003

Type of longstanding condition Grouped (system of body) Number/% within grouped conditions

1 Cancer (neoplasm) including lumps, masses, tumours & growths Neoplasms & begin growths

2 Diabetes. Incl. Hyperglycemia Endocrine and metabolic 443 (6.3%)

3 Other endocrine/metabolic

4 Mental llness.anxiety/despression/nerves 275 (3.9%)

5 Mental handicap

6 Epilepsy/fits/convulsions Nervous system 289 (3.9%)

7 Migraine/headaches

8 other problems of nervous system

9 Cataract/poor eye sight/blindness Eye complaints 126 (1.8%)

10 Other eye complaints

11 Poor hearing/deafness Ear complaints 134 (1.9%)

12 Tinnitus/noise in the ear

13 Menieres discease/ear complaints causing balance problem

14 Other ear complaints

15 Stroke/cerebral haemorrhage/cerebral thrombosis Heart & circulatory system 873 (12.4%)

16 Heart attack/angina

17 Hypertension/high blood pressure/blood pressure

18 Other heart problems

19 Piles/haemorrhoids incl Varicose Veins in anus

20 Varicose Veins/phlebitis in lower extremities

21 Other blood vessels/embolic

22 Bronchitis/emphysema Respiratory system 603 (8.5%)

23 Asthma

24 Hayfever

25 Other respiratory complaints

26 Stomach ulcer/ulcer (nes)/abdominal hemia/rupture Digestive system 367 (5.2%)

27Other digestive complaints (e.g. stomach, liver, pancreas)

28 Complaints of bowel/colon (e.ge large intestine, caecum, bowel) Gentro-urinay system 139 (2.0%)

29 complaints of teeth/mouth, tongue

30 kidney complaints

31 Urinary tract infection

32 Other bladder problems/incontinence

33 Reproductive system disorders

34 Arthritis/rheumatism/fibrositis Musculoskeletal system 1,315 (18.6%)

35 Black problems/slipped disc .spine/neck

36 Other Problems of bones/joints/muscles

37 Infection and parasitic diseases Infectious disease 16 (0.2%)

38 Disorders of blood and blood forming organs Blood & related organs 46 (0.7%)

39 skin complaints Skin complaints 102 (1.4%)

40 Other Complaints other complaints 0 (0%)
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Preference_Weighted Health Related Quality of Life
(PW_HRQoL) scores and were included in the analysis
(Table 2). Of the 9% of individuals excluded due to in-
sufficient responses on the SF-12 the most deprived
quintile was over represented. Excluded individuals
were similar to those included in terms of age, sex and
the presence of longstanding conditions. Given the
large size of the dataset, we proceeded with a complete
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case analysis. No bias was expected, given the aim of the
analysis was to assess how the impact of HRQoL from
multimorbidity varied across deprived groups.
Table 2 shows the breakdown of the sample used in the

analysis, including the prevalence of longstanding condi-
tions and multimorbidity. 3,117 (45%) of survey respon-
dents reported a history of one or more longstanding
conditions, with 1,242 (18%) identified as multimorbid (2
or more conditions). The prevalence of multimorbidity
was similar for men and women, and increased markedly
with age. Overall, the prevalence was 3 times higher (27%
vs 9%) in the most deprived quintile (SIMD5) compared
to the least deprived quintile (SIMD1).

Preference Weighted Health Related Quality of Life
(PW_HRQoL) scores
Figure 1 illustrates the distribution of PW_HRQoL
scores with the survey population, with 1 indicating per-
fect health. The right skew demonstrates that the major-
ity of the population reported relatively good health,
with 64% of respondents reporting a PW_HRQoL score
from 0.8 to 1, and the mean score was 0.84.

Impact of increasing counts of longstanding conditions
Figure 2 illustrates that living with increasing numbers of
conditions was associated with greater reductions in
PW_HRQoL. In the general population, having a single
condition was estimated to reduce the average PW_HRQoL
score by 0.081, rising to 0.151 for 2 conditions (a fall of
0.07) and 0.212 for three of more conditions (a fall of
0.061). Therefore, there was a non-additive relationship: as
conditions accumulative PW_HRQoL declines at a slower
pace. Declines in PW_HRQoL were consistently greater in
the most deprived quintile of the population. All estimates
were statistically significant at the 1% level.

Impact of multimorbidity
Figure 3 illustrates that living with multimorbidity (2 or
more conditions) reduced the PW_HRQoL score by 0.141
in the general population. The impact of multimorbidity
PW_HRQoL was 33% greater in the most deprived quin-
tile (0.153) compared to the least deprived quintile (0.115)
of the population. There was not a uniform gradient, with
the fourth and fifth most deprived quintiles reporting
similar falls in PW_HRQoL. All estimates were statistically
significant at the 1% level.

Impact of multimorbidity by age group
Figure 4 shows that in the general population, the asso-
ciation of multimorbidity and lower quality of life was
greatest in the youngest age group, with a reduction in
PW_HRQoL score of 0.157 for the 20–44 year olds with
multimorbidity, compared with 0.126 in the 65 and over
age group with multimorbidity. For the least deprived
quintile the age gradient was reversed. The most de-
prived quintile experienced more severe reductions in
PW_HRQoL across all age groups compared to the
least deprived quintile. This was most marked in the
20–44 year old age group where multimorbidity was as-
sociated with reductions of 0.178 compared to 0.098 re-
spectively – a difference of 80%. This should be treated
with caution, as within the SHeS just 18 people in the
least deprived quintile were living with multimorbidity.

Discussion
Principal findings
This study has shown that multimorbidity is associated
with substantial and progressive reductions in Health
Related Quality of Life (HRQoL), as measured by a
Preference_Weighted Health Related Quality of Life
score (PW_HRQoL). This score provided a single sum-
mary measure of overall health, by weighting mental and
physical states by their perceived importance as part of
overall HRQoL. The use of a single score enables a sim-
ple and consistent assessment of the impact of condi-
tions and how this varies across the population.
The clinical significance of multimorbidity is consider-

able. The PW_HRQoL measure used (SF-6D) ranges from
0.29 (worst health) to 1 (perfect health). The mean
PW_HRQoL score was 0.84, and the average reduction in
the score of respondents suffering from multimorbidity
was 0.141 (compared to respondents with no or one
longstanding condition) - a reduction of 17%.
Multimorbidity was associated with larger reductions

in PW_HRQoL scores amongst participants living in the
most deprived areas, with this deprivation effect most
marked in younger multimorbid adults. While it is
known that those living in the most deprived areas have
a higher prevalence of multimorbidity of longstanding
conditions [18], this is the first study to show that the
impact of multimorbidity on PW_HRQoL score is also
significantly greater in more deprived areas.

Comparison with other studies
Previous studies also showed that PW_HRQoL falls mark-
edly as the number of conditions increase. However, these
studies were limited to six conditions (CVD and respira-
tory) [12,13]. Further, no analysis of the impact of
multimorbidity conditional upon age and socioeconomic
position was undertaken.

Strengths and weaknesses
The SHeS 2003 included 40 longstanding conditions which
is a greater amount than most previous studies [5,6]. The
prevalence of obesity as an independent longstanding con-
dition was not considered in the analysis. Obesity was not
included in the SHeS definition of longstanding conditions,
and the construction of a variable may have introduced



Table 2 Prevalence of longstanding conditions and multimorbidity in Scottish Health Survey 2003

No. of subjects % SIMD1 % SIMD2 % SIMD3 % SIMD4 % SIMD5 %

Total sample 7,054 100% 1,362 19% 1,558 22% 1,609 23% 1,387 21% 1,139 16%

Age group

20-44 2,819 40% 527 39% 601 39% 609 38% 610 44% 472 41%

(mean, sd) (34.5, 6.6) (34.9, 6.4) (34.7, 6.8) (33.1, 6.7) (33.1, 7.3)

45-64 2,639 37% 572 42% 591 38% 603 37% 463 33% 410 36%

(mean, sd) (53.9, 5.4) (54.1,5.6) (54.5, 5.6) (54.9,5.7) (53.8,5.8)

65+ 1,596 23% 262 19% 366 23% 397 25% 314 23% 257 23%

(mean, sd, max) (72.7, 6.2,95) (72.7, 6.2,95) (74.2, 6.4,96) (73.7, 6.7,92) (73.9, 6.5,95) (73.7, 6.7,94)

No of conditions

0 3,937 56% 916 67% 895 57% 884 55% 717 52% 526 46%

1 1,875 27% 319 23% 417 27% 444 28% 386 28% 309 27%

2 822 12% 89 7% 161 10% 207 13% 177 13% 188 17%

3+ 420 6% 38 3% 85 5% 74 5% 107 8% 116 10%

Rates of multimorbidity

Total 1,242 18% 127 9% 246 16% 281 18% 284 21% 304 27%

20-44 216 8% 18 3% 37 6% 56 9% 46 8% 59 13%

45-64 505 19% 57 10% 93 16% 104 17% 119 26% 132 32%

65+ 521 33% 52 20% 116 32% 121 31% 119 38% 113 44%
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double counting given several conditions included in the
analysis are likely to be symptoms of obesity.
The inclusion of the SF-12 within the SHeS 2003 enabled

a PW_HRQoL score to be estimated (using the SF-6D) per-
mitting investigation into the association of multimorbidity
and overall HRQoL, rather than separately on physical and
mental health which most previous studies have done.
Further, the size of the dataset and the comprehensive
definition of socioeconomic deprivation (SIMD) meant that
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associations could be estimated by age group and quintiles
of socioeconomic deprivation.
By using PW_HRQoL scores to estimate the burden of

multimorbidity provides consistency with how economists
measure the (HRQoL) burden of illness, termed health util-
ities; changes in which can be used in economic evaluation
to assess the cost effectiveness of interventions. The clinical
significance of multimorbidity as measured by PW_HRQoL
demonstrates the potential need to develop interventions to
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lessen the impact of multimorbidity, rather than the trad-
itional focus on single conditions.
The use of cross-sectional survey data limits the ana-

lysis to measurements of association. In addition, the
SHeS does not provide data on duration or severity of
conditions. These weaknesses are common to previous
studies. A further weakness in national cross-sectional
studies is that there is usually a poorer response rate
within communities of lower socioeconomic position.
We analysed the SHeS by quintiles of socioeconomic
deprivation, as measured by the Scottish Index of Mul-
tiple Deprivation (SIMD). The most deprived quintile
was underrepresented (16%) and this may have com-
prised representativeness, if for instance missing respon-
dents were skewed toward the most deprived affecting
case mix. However, the direction of any potential bias in
our estimates is unknown.
A further potential limitation is that the sample was

for 2003. It is possible that the nature of the relationship
between PW_HRQoL, multimorbidity and deprivation
may have changed over time. It is difficult to assess the
likelihood of this limitation. The SHeS 2003 was the only
SHeS survey that has included the SF-12 to enable this
analysis to be undertaken.

Future research
Further work could usefully focus on longitudinal studies
to assess the causal impact of incurring longstanding con-
ditions and developing multimorbidity throughout the life
course [19,20]. Such studies could encompass both longi-
tudinal cohort methods, and qualitative studies to better
understand why the impact of multimorbidity varies by
deprivation and age.
The hypothesis that the impact of multimorbidity on

PW_HRQoL would be greater in more deprived groups
compared to less deprived groups was largely corroborated.
However, the deprivation gradient was not uniform, with
the fourth and fifth most deprived quintiles having experi-
enced similar declines in PW_HRQoL.
The general deprivation gradient may be the result of

the existence of the ‘inverse care law’ [15], where the
availability of services does not reflect the greater needs
of deprived populations may result in insufficient health
care resources to help people manage their conditions.
Further, this may be compounded by deprived groups hav-
ing reduced levels of personal capacity (e.g. reduced health
literacy, agency) or community support available with
which to manage or mitigate the impact of multimorbidity
[14]. The impact of multimorbidity in younger (20–44
years) people in the most deprived quintile was 80%
greater than those in the least deprived quintile. In
addition, the deprivation gradient may (also) be due to
case-mix where young deprived groups can suffer from
greater mental health problems [21]. It is important to fur-
ther investigate the associations between deprivation and
multimorbidity to assess both its nature and the reasons
underlying observed differences, in order to inform how
best to address the deprivation gradient.
The inverse relationship between increasing age and the

impact of multimorbidity may reflect greater levels of im-
pairment due to multimorbidity in younger groups, or it
may simply reflect that people of different ages adapt their
expectations in different ways in response to living with
chronic conditions. The reversal of this age gradient for
the least deprived quintile needs to be explored further.
The paper stratified the SHeS into three age groups,

with the eldest group 65 years and above. Due to statistical
power concerns it was not possible to stratify age further.
However, given that the incidence of multimorbidity in-
creases further in older age groups [18], it is important,
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where possible, to investigate the consequent impacts on
HRQoL.
The analysis focussed on the association between counts

of conditions and HRQoL, rather investigating the impact
of particular case-mix. A study by Fortin [5] found that
different combinations of conditions are associated with
different impacts on physical and mental health, as mea-
sured separately using the SF-36. Future work could use-
fully undertake a similar exercise exploring how case-mix
impacts on an overall PW_HRQoL score (combining
physical and mental health). Using a single score would
permit systematic comparisons of the overall severity of
case-mix, and identify patient groups who experience the
greatest reductions in quality of life.
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It is important to assess to what extent the reduction in
PW_HRQoL from multimorbidity is actually modifiable
to inform the development of interventions. Research
could usefully investigate individual and community cap-
acity to support effective self-management and adjustment
to conditions.
Finally, estimating the burden of multimorbidity on

PW_HRQoL would also provide consistency with how eco-
nomic evaluation measures the impacts of interventions.
PW_HRQoL scores (termed health utilities by economists)
are used to generate quality adjusted life years (QALYs) by
weighting length of life with quality of life, measured by the
scores. Given that there has been limited research on this
topic to date, assessing the burden of multimorbidity using
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sociated with multimorbidity by age group and quintiles of
-values <0.0001.
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PW_HRQoL scores in the general population may help
strengthen the economic case for funding the development
and implementation of interventions.

Conclusion
Preference_Weighted Health Related Quality of Life
(PW_HRQoL) decreases markedly with multimorbidity,
and this is exacerbated by higher deprivation and youn-
ger age. There a need to prioritise interventions to im-
prove quality of life for (especially younger) adults with
multimorbidity in deprived areas.

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

Authors’ contributions
KDL led on the design of the paper, undertook the analysis and wrote the
first draft. EALF supervised the analysis. EALF, SW, EG, BG, and GCMW made
substantial contributions to the interpretation and redrafting of the paper. All
authors contributed to the intellectual content of the final draft and have
approved the final draft.

Author details
1Health Economics and HTA, Institute of Health & Wellbeing, University of
Glasgow, 1 Lilybank Gardens, Glasgow G12 8RZ, UK. 2General Practice &
Primary Care, Institute of Health & Wellbeing, University of Glasgow, 1
Horselethill Road, Glasgow G12 9LX, UK. 3Institute of Health & Wellbeing,
University of Glasgow, 25-28 Bute Gardens, Glasgow G12 8RS, UK. 4Quality
Safety and Informatics Research Group, Population Health Sciences Division,
Medical Research Institute, University of Dundee, The Mackenzie Building,
Kirsty Semple Way, Dundee DD2 4BF, UK.

Received: 16 January 2013 Accepted: 11 June 2013
Published: 20 August 2013

References
1. WHO: Global status report on noncommunicable diseases 2010: description of

the global burden of NCDs, their risk factors and determinants. Geneva: World
Health Organisation; 2011.

2. Smith SM, et al: Interventions for improving outcomes in patients with
multimorbidity in primary care and community settings. Cochrane
Database Syst Rev 2012(Issue 4).

3. Fortin M, et al: A systematic review of prevalence studies on
multimorbidity: toward a more uniform methodology. Ann Fam Med
2012, 10(2):142–151.

4. Fortin M, et al: Multimorbidity is common to family practice: is it
commonly researched? Can Fam Physician 2005, 51:244–245.

5. Fortin M, et al: Multimorbidity and quality of life: a closer look.
Health Qual Life Outcomes 2007, 5:52.

6. Fortin M, et al: Multimorbidity and quality of life in primary care: a
systematic review. Health Qual Life Outcomes 2004, 2:51.

7. Fortin M, et al: Relationship between multimorbidity and health-related
quality of life of patients in primary care. Qual Life Res 2006, 15(1):83–91.

8. Mangin D, et al: Beyond diagnosis: rising to the multimorbidity challenge.
BMJ 2012, 344:e3526.

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

10. EuroQol Group: EQ-5D-5L User Guide. ; 2011. http://www.euroqol.org/fileadmin/
user_upload/Documenten/PDF/Folders_Flyers/UserGuide_EQ-5D-5L.pdf.

11. Horsman J, et al: The Health Utilities Index (HUI(R)): concepts,
measurement properties and applications. Health Qual Life Outcomes
2003, 1(1):54.

12. Lubetkin EI, et al: Relationship among sociodemographic factors, clinical
conditions, and health-related quality of life: examining the EQ-5D in the
U.S. general population. Qual Life Res 2005, 14(10):2187–2196.

13. Heyworth IT, et al: How do common chronic conditions affect health-related
quality of life? Br J Gen Pract 2009, 59(568):e353–e358.
14. O'Brien R, et al: An ‘endless struggle’: a qualitative study of general
practitioners’ and practice nurses’ experiences of managing
multimorbidity in socio-economically deprived areas of Scotland. Chronic
Illn 2011, 7(1):45–59.

15. Mercer SW, Watt GCM: The inverse care law: clinical primary care
encounters in deprived and affluent areas of Scotland. Ann Fam Med
2007, 5(6):503–510.

16. Scottish Executive: The Scottish Health Survey 2003: Volume 4, Technical Report. ;
2005. http://www.scotland.gov.uk/Publications/2005/11/25145024/50278.

17. Glick HA, et al: Economic Evaluation of Clinical Trials. Oxford University Press; 2007.
18. Barnett K, et al: Epidemiology of multimorbidity and implications for

health care, research, and medical education: a cross-sectional study.
Lancet 2012, 380(9836):32–43.

19. France EF, et al: Multimorbidity in primary care: a systematic review of
prospective cohort studies. Br J Gen Pract 2012, 62(597):e297–e307.

20. Mercer S, et al: Improving the health of people with multimorbidity: the
need for prospective cohort studies. J Comorbidity 2011, 1:4–7.

21. Gordon DS, et al: Dimensions of diversity: population differences and health
improvement opportunities. Glasgow: NHS Health Scotland; 2010.

doi:10.1186/1475-9276-12-67
Cite this article as: Lawson et al.: Double trouble: the impact of
multimorbidity and deprivation on preference-weighted health related
quality of life a cross sectional analysis of the Scottish Health Survey.
International Journal for Equity in Health 2013 12:67.
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

http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Folders_Flyers/UserGuide_EQ-5D-5L.pdf
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Folders_Flyers/UserGuide_EQ-5D-5L.pdf
http://www.scotland.gov.uk/Publications/2005/11/25145024/50278

	Abstract
	Objective
	Design
	Methods
	Results
	Conclusions
	Box 1

	Background
	Methods
	Source data
	Generating PW_HRQoL scores

	Variables used in the analysis
	Modelling approach

	Results
	Scottish Health Survey (SHeS) 2003
	Preference Weighted Health Related Quality of Life (PW_HRQoL) scores
	Impact of increasing counts of longstanding conditions
	Impact of multimorbidity
	Impact of multimorbidity by age group

	Discussion
	Principal findings
	Comparison with other studies
	Strengths and weaknesses
	Future research

	Conclusion
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


