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Abstract 

Background.  Given the high prevalence of chronic conditions and multimorbidity in the elderly, 
there is a need to determine which chronic conditions have the greatest impact on health-related 
quality of life (HRQL) and identify where additional intervention may be required.
Objective.  To explore the impact of a range of common chronic conditions on HRQL in a com-
munity-based population aged 65 years or more in the UK.
Methods.  Secondary analysis of data derived from a large (n = 5849) cross-sectional study. HRQL 
was assessed using the EuroQoL EQ-5D. Multivariable models were used to estimate the relative 
effect of 15 individual common chronic conditions and combinations of these conditions on HRQL.
Results.  Mean age of participants was 74.6  years, 49.2% were male. The mean EQ-5D index 
score was 0.78 (standard deviation 0.2), range −0.43 to 1.00. Overall, 53% (n = 3078) of the cohort 
reported problems with pain, 39% (n  =  2273) with mobility and 9% (n  =  529) with self-care. 
Multivariate modelling demonstrated that impaired HRQL was significantly associated with 13 
of the 15 common chronic conditions studied. Clinically meaningful reductions in EQ-5D index 
scores were observed for osteoarthritis (−0.081, P  =  0.0006), neurological disease (−0.172, 
P < 0.0001) and depression (−0.269, P < 0.001).
Conclusions.  This study quantifies the relative impact of 13 common chronic conditions on 
HRQL in a UK-based community-dwelling ageing population. Findings indicate that osteoarthri-
tis, depression and neurological disease have a strong clinically important negative effect on 
HRQL. These findings may help clinical decision making and priority setting for management of 
individuals with multimorbidity.
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Introduction

By 2034, it is estimated that 23% of the UK population will be 
aged 65 and over (1). Currently, over 50% of individuals aged 
65 and older have one or more chronic conditions and as such, 
are at increased risk of developing additional chronic disease 

(2,3). Furthermore, individuals with co-morbidity (the occur-
rence of more than one unrelated chronic condition) or multi-
morbidity (the coexistence or two or more chronic conditions) 
have more complex health care needs than those with a single 
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chronic disease and are more likely to have poorer quality of life 
and greater disability and mortality (4,5). The prevention and 
management of chronic disease and reduction of health inequal-
ities in this increasing population pose a continuing challenge to 
policymakers particularly given the structure of the UK health 
system and guidelines, which have a single disease focus (6). In 
recent years, UK public health service delivery for older people 
has been reformed to promote active ageing (7), to sustain well-
being and independence and improve health-related quality of 
life (HRQL) in this patient group (8).

Although there is much research evaluating HRQL of patients 
with a single, chronic condition, either from cohort studies or 
clinical trials, evidence of the impact of chronic conditions and 
specific multimorbidity in an ageing community-dwelling pop-
ulation is limited. A  1993 survey by Kind et  al. (9) collected 
normative EQ-5D data from the UK general population aged 
18 years and over and demonstrated significant differences in 
HRQL between subgroups of the population with respect to 
age, gender, social class, marital and housing status. This study, 
however, did not explore the impact of morbidity on HRQL in 
this population. Furthermore, the management of chronic dis-
ease in the UK has improved since these data were collected 
(10,11). More recently, two studies have demonstrated the 
impact of multimorbidity on HRQL (12,13). Heyworth et  al. 
(10) demonstrated a significant and consistent decline in health 
status with increasing number of chronic conditions. Similarly, 
an evaluation of HRQL in a large (n = 5000) community-based 
South Asian and African-Caribbean population in the UK dem-
onstrated a significant reduction in HRQL in the presence of a 
range of medical conditions and as number of co-morbidities 
increased (12). Although patient HRQL has been shown to 
deteriorate with increased number of morbidities, research that 
assesses the impact of multiple chronic diseases on health sta-
tus in an older sample of the UK general population is limited 
(3,9,13). Given the high prevalence of chronic conditions and 
multimorbidity in the elderly population (14), there is a need 
to determine which chronic conditions have the greatest impact 
on HRQL and identify where additional intervention may be 
required. The aim of this study, therefore, was to further explore 
the impact of individual common chronic conditions on HRQL 
in a contemporary cohort of elderly community-dwelling indi-
viduals in the West Midlands region.

Methods

Study population
We used individual patient data collected in the Birmingham 
Elderly Thyroid Study (BETS) (15). The design and prin-
cipal results of the BETS have been previously published 
(15). Ethical approval was granted for the BETS by the 
Scottish Multi-Centre Research Ethic Committee and as 

appropriate by local research ethic committees (refer-
ence WH/MREC/01/0/24). Ethical approval for second-
ary analyses of these data was granted by the University of 
Birmingham Bachelor of Medical Science Population Sciences 
and Humanities and internal ethics review committee on 08 
February 2011.  In brief, the primary aim of BETS was to 
estimate the prevalence of subclinical thyroid dysfunction in 
the population aged 65 years or more.  Twenty primary care 
practices in the West Midlands, UK, were recruited during 
2002. From these, all patients aged 65 and over were invited 
to participate by letter, unless their general practitioner (GP) 
deemed it inappropriate to approach them for reasons such 
as recent bereavement, reduced capacity due to dementia or 
if they had previously received anti-thyroid therapy. Overall, 
85% of eligible patients responded and 46% of respondents 
were willing to attend a screening appointment at which they 
were given questionnaires for self-completion. The level of 
co-morbidity among the screened population was comparable 
with the general population, e.g. diabetes 11.5% and 7.3% in 
males and females aged 64–75 years in the screened popula-
tion, compared with 8.5% and 6.4% in males and female in 
the general population; coronary heart disease: 17.2% and 
5.6% in males and females in the screened population aged 
65–74 years, compared with 18.4% and 11.2% in males and 
females, respectively, in the general population. 

HRQL assessment using the EQ-5D

All BETS participants were asked to rate the severity of problems 
they experienced in 5 areas: mobility, self-care, usual activities, 
pain, and anxiety or depression using the EQ-5D questionnaire. 
The participant provided a score (1: no problems; 2: moderate 
problems; 3: severe problems) for each parameter, which was then 
translated to an index score. The index score was calculated based 
on the regression model developed by Dolan et al. (16). The EQ-5D 
index scores reflect 243 possible health states plus two additional 
states (unconscious and dead). An index score of 1 reflects best 
possible HRQL (i.e. a score of 1 in each of the five parameters) and 
an index score of <1 is indicative of impaired HRQL.

At the initial BETS screening appointment participants also 
completed the Hospital Anxiety and Depression Scale (HADS) 
and self-reported smoking status and presence of all major cur-
rent medical diagnoses. Routine general practice records were 
reviewed to verify current diagnoses. Data were stored on the 
BETS database.

For the purposes of this study, the following data were 
extracted from the BETS database: EQ-5D descriptive profile 
scores and index score; age at the start of BETS; gender; smok-
ing status and socio-economic status based upon the Index of 
Multiple Deprivation (IMD) 2004. Presence of a medical history 
of each of the following conditions was also extracted: cardiac 
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arrhythmia, including atrial fibrillation; cancer; cerebrovascular 
disease, including stroke and transient ischaemic attack (TIA); 
dementia; diabetes; heart failure and valvular disease; hyper-
tension; ischaemic coronary heart disease, including ischaemic 
heart disease, coronary heart disease and angina; peripheral vas-
cular disease, including peripheral venous and arterial disease; 
pulmonary disease, including chronic obstructive pulmonary 
disease and asthma; renal disease (grade 3 or grade 4 chronic 
kidney failure); rheumatoid arthritis; osteoarthritis and neuro-
logical disease, e.g. Parkinson’s.

Presence of depression was based on a HADS score of >7, 
determined at screening upon entry to BETS. The HADS has 
been frequently used in both the clinical and research setting, 
and both the questionnaire itself, and the use of 7 as a cut-off for 
depression, has been validated (17). Those with missing HADS 
scores were assumed negative for the condition (n = 15).

The IMD 2004 was used as a proxy measure of socio-eco-
nomic deprivation for this population. IMD 2004 is a measure 
of deprivation at a small area level comprised of seven domains 
(barriers to housing and services, crime, education skills and 
training, employment, health deprivation, income and living 
environment) (18).

Ethnicity data were not collected during BETS. Geocoding, 
an indirect method for estimation of ethnicity of the study par-
ticipants, was therefore used. Geocoding has been shown to 
produce reasonable estimates for ethnicity when direct data 
on major ethnic group are not available (19). This technique 
involved using the participant’s postcode to identify the area 
where they lived and linking this information to UK census data 
relating to that geographical area. Ethnicity was then inferred 
based upon the predominant ethnicity of persons living within 
that area.

Statistical analyses

Analyses were performed using SAS V9.2 (SAS Institute, Cary, 
NC). Descriptive data were expressed as proportions of the 
cohort, medians with interquartile ranges (IQRs) or means 
with standard deviations. Prior to any multivariable analysis, 
non-linear functional forms were considered for all continuous 
variables, including log transformation and restricted cubic 
splines. More complex forms were only included in the final 
backwards selection if they improved model fit as judged by 
Akaike’s Information Criterion (20). The relationship between 
EQ-5D score and the candidate explanatory variables was 
assessed using backwards stepwise selection with a 0.05 level 
of significance for inclusion. The final model included gen-
eral practice as a random effect to account for clustering at 
the practice level (21). Model estimates were used to predict 
EQ-5D scores for patients with differing demographics and 
morbidity.

Results

Analysis was performed on data from 5849 subjects, having 
excluded 32 participants (0.5%) with missing EQ-5D data prior 
to analysis. The characteristics of participants are shown in 
Table 1. The mean age of participants was 73.6 years (standard 
deviation [SD] 5.6) and 2879 (49.2%) were male. A  total of 
2081 (35.7%) participants had one morbidity and 1519 (25.9%) 

Table 1.  Characteristics of the study cohort 

Characteristic n = 5849 (%)

Gender
  Male 2879 (49.2)
  Female 2970 (50.8)
Age
  60–69 1719 (29.4)
  70–79 3125 (53.4)
  ≥80 1005 (17.2)
Ethnicity (inferred by geocoding)
  White 5727 (97.9)
  Asian 110 (1.9)
  Black 12 (0.2)
Deprivation quintilea

  Class I (34.23–86.36) 1010 (17.3)
  Class II (21.17–34.22) 1225 (20.9)
  Class III (13.73–21.16) 1414 (24.2)
  Class IV (8.36–13.72) 942 (16.1)
  Class V (0.59–8.35) 1258 (21.5)
Smoker
  Yes 582 (10.0)
  No 5267 (90.0)
Morbidities
  Cancer (any) 310 (5.3)
Cardiovascular
  Arrhythmia (including atrial fibrillation) 344 (5.9)
  Stroke or TIA 86 (1.5)
  Heart failure 184 (3.2)
  Hypertension 2308 (39.5)
  Ischaemic coronary heart disease 457 (7.8)
  Perivascular disease 53 (0.9)
Neurological
  Dementia 18 (0.3)
  Neurological disease 83 (1.4)
Musculoskeletal
  Osteoarthritis 84 (1.4)
  Rheumatoid arthritis 138 (2.4)
Endocrine
  Diabetes 526 (9.0)
Other
  Depression 527 (9.0)
  Renal disease 49 (0.8)
  Pulmonary disease 615 (10.5)
  Median number of morbidities 1 (IQR 2: range 0–3)

aWest Midland reference values for IMD 2004.
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had two or more morbidities. The median number of morbidi-
ties was 1 (IQR 2). Each socio-economic group was represented 
within the study cohort. Geocoding was used to infer ethnic 
group and resulted in 97.9% of the study population being cat-
egorized as White, 1.9% Asian and 0.2% Black. The proportion 
of the study population categorized to each of the major ethnic 
groups was compared with ethnicity data for England derived 
from the 2011 census. Results show that a smaller proportion 
of the population of England are White (92.2%) compared with 
the study population and a larger proportion of the population 
of England are Asian (3.9%) or Black (2%) compared with the 
study population (22).

The proportions of individuals reporting problems in each 
EQ-5D dimensions are shown in Table 2. This demonstrates that 
the most commonly reported problem is pain, with over half 
of the sample population complaining of ‘any’ problems within 
this parameter. Over a third of participants reported problems 
with mobility, whereas just 9% reported any problems with self-
care. The mean EQ-5D index score for the study population 
was 0.78 (SD 0.2), range −0.43 to 1.0. Problems with pain were 
reported by 56.2% of females aged 65–69, 60% of females aged 
70–79 and 65.6% of females aged 80 years or more (Table 3).

Patient characteristics associated with quality of life

Multivariable regression demonstrated that higher EQ-5D index 
scores are significantly associated with male gender and the 
absence of a medical history of morbidities. Lower EQ-5D index 
scores were significantly associated with smoking, increased age 
and increased deprivation (Table 4). Increased deprivation was 
associated with reduced HRQL with an estimated reduction of 
0.002 per unit increase in deprivation score (P < 0.001).

The presence of 13 of the 15 common chronic conditions 
studied was also significantly associated with reduced HRQL. 
Compared with individuals not having osteoarthritis, hav-
ing osteoarthritis was associated with a statistically significant 
reduction in EQ-5D index score (−0.08; P = 0.006).

The reduction in EQ-5D index score in patients with a his-
tory of depression was estimated at a decrease of 0.27 units 
(P < 0.001) on a scale where a minimally clinically important 

Table 2.  Percentage of respondents reporting problems in each 

EQ-5D dimension 

EQ-5D 
dimension

No problem, 
n (%)

Moderate  
problems, n (%)

Severe  
problems, n (%)

Mobility 3576 (60.98) 2258 (38.60) 15 (0.35)
Self-care 5319 (90.93) 503 (8.60) 27 (0.46)
Usual activities 4320 (78.85) 1368 (23.40) 161 (2.75)
Pain 2771 (47.38) 2761 (47.20) 317 (5.42)
Anxiety 4548 (77.75) 1243 (21.25) 58 (0.99)

Table 3.  Proportions of respondents reporting any problems in 

each EQ-5D dimension by age and gender 

Age group (years) 65–69 70–79 >80

n (%) n (%) n (%)

  EQ-5D dimension
    Mobility
      All 520 (30.3) 1194 (38.2) 559 (55.6)
      Male 238 (28.3) 548 (34.3) 217 (49.2)
      Female 282 (32.8) 646 (42.3) 342 (60.6)
    Self-care
      All 123 (7.2) 263 (8.4) 144 (14.3)
      Male 52 (6.28) 116 (7.3) 57 (12.9)
      Female 71 (8.1) 147 (9.6) 87 (15.4)
    Usual activities
      All 367 (21.4) 773 (24.7) 389 (38.7)
      Male 147 (17.5) 307 (19.2) 139 (31.5)
      Female 220 (25.0) 466 (30.5) 250 (44.3)
    Pain
      All 847 (49.3) 1637 (52.4) 594 (59.1)
      Male 353 (42.2) 720 (45.01) 224 (50.8)
      Female 494 (56.2) 917 (60.1) 370 (65.6)
    Anxiety
      All 369 (21.57) 683 (21.8) 249 (24.8)
      Male 135 (16.1) 250 (15.7) 78 (17.7)
      Female 234 (26.6) 433 (28.4) 171 (30.3)

Table 4.  Results of regression analysis examining the association 

between candidate variables and EQ-5D index score

Estimatea Lower 
CIb

Upper 
CIb

P value

Intercept 2.399 2.082 2.718 <0.0001
Male 0.063 0.052 0.074 <0.0001
Log age −0.358 −0.432 −0.284 <0.0001
Smoker −0.021 −0.040 −0.003 0.0247
IMD score 2004c −0.002 −0.002 −0.002 <0.0001
Medical history of
  Hypertension −0.020 −0.031 −0.008 0.008
  Heart failure −0.035 −0.067 −0.004 0.029
  Cancer −0.037 −0.0062 −0.012 0.0032
  Stroke or TIA −0.046 −0.092 −0.001 0.0458
  Pulmonary disease −0.054 −0.072 −0.036 <0.0001
  Rheumatoid arthritis −0.059 −0.095 −0.023 0.0015
  Diabetes −0.061 −0.080 −0.041 <0.0001

Ischaemic coronary  
heart disease

−0.061 −0.081 −0.040 <0.0001

  Renal disease −0.064 −0.124 −0.00 0.038
  Perivascular disease −0.075 −0.133 −0.017 0.0115
  Osteoarthritis −0.081 −0.128 −0.035 0.0006
  Neurological disease −0.172 −0.218 −0.125 <0.0001
  Depression −0.269 −0.289 −0.250 <0.0001

aEstimate of absolute risk.
b95% confidence intervals.
cUntransformed variable.
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difference has been estimated at 0.07 (23). Compared with indi-
viduals not having neurological disease, having neurological dis-
ease was associated with lower EQ-5D index scores, with an 
average reduction of 0.17 (P < 0.0001).

Candidate variables that were eliminated during backwards 
stepwise selection (i.e. were not statistically significant) were 
as follows: ethnicity, total number of morbidities and a medi-
cal history of arrhythmia or dementia. The level of variance in 
EQ-5D index score explained by this model was 22%.

Estimated health utility

The model estimates reported in Table 4 were used to predict 
EQ-5D scores for patients with differing demographics and 
morbidity. For example, the EQ-5D index score for a 78-year-
old, female, smoker, resident in a deprived area with depression, 
osteoarthritis and pulmonary disease was estimated as 0.35. 
Predicted EQ-5D index scores the most prevalent conditions in 
the study population and for conditions that were found to be 
associated with clinically meaningful reductions in HRQL are 
presented (Table 5).

Discussion

Summary of main findings
This study demonstrates the burden of common chronic con-
ditions on HRQL in an ageing UK-based community-dwelling 
population. Overall, 13 of the 15 individual common chronic 

conditions studied were strongly associated with reduced HRQL 
in this patient population after adjustment for age, gender, eth-
nicity, socio-economic status and presence of the other chronic 
conditions. Furthermore, results suggest that in this patient 
group, osteoarthritis, neurological disease and depression have 
a clinically significant negative impact on HRQL (as defined by 
a reduction in EQ-5D index score of 0.07 or more units, com-
pared with respondents without each of these conditions).

This study identified common chronic conditions that have a 
strong statistically significant and clinically meaningful impact 
on HRQL in a UK-based elderly community-dwelling individu-
als. Furthermore, the multivariate model enabled estimation of 
the likely impact of different combinations of common chronic 
conditions on HRQL in this population. Given that older people 
have frequent contact with primary-care-based services, these 
findings are particularly relevant to GPs. A better understand-
ing of the relative burden of these common conditions can help 
GPs focus on those conditions that have the greatest impact on 
HRQL and inform priority setting when managing individuals 
with multimorbidity. The quantification of the relative impact of 
these common conditions is also of significant value in inform-
ing policy and guideline development. Study findings highlight 
areas where intervention may have the greatest opportunity 
to demonstrate cost-effectiveness through increased HRQL. 
Impaired HRQL in patients with osteoarthritis has been shown 
to be predictive of increased health care resource use (24). At 
this time, the management of osteoarthritis does not generate 
additional reward for general practices under the UK Quality 

Table 5.  Estimated utility scores for patients of different age and gender accounting for deprivation and co-morbidity

Multimorbidities Gender Age (years) Deprivation index 
(IMD 2004a)

Smoker EQ-5D scoreb

0 M 69 11.0 N 0.93
F 69 11.0 N 0.86
M 78 31.1 Y 0.82
F 78 31.1 Y 0.76

Hypertension, ischaemic coronary heart disease, diabetes M 69 11.0 N 0.79
F 69 11.0 N 0.72
M 78 31.1 Y 0.68
F 78 31.1 Y 0.62

Neurological disease M 69 11.0 N 0.75
F 69 11.0 N 0.69
M 78 31.1 Y 0.65
F 78 31.1 Y 0.58

Depression, osteoarthritis, pulmonary disease M 69 11.0 N 0.52
F 69 11.0 N 0.46
M 78 31.1 Y 0.42
F 78 31.1 Y 0.35

aThe IMD 2004 is a measure of deprivation at a small area level comprised of seven domains (barriers to housing and services, crime, education skills and training, employment, 
health deprivation, income and living environment). Higher scores reflect higher levels of deprivation.
bEQ-5D scores provide a value for HRQL, with a score of 1.00 indicative of full health and scores <1 reflecting impaired HRQL. EQ-5D scores were estimated based on the 
regression coefficients provided in Table 4 using IQR estimates for IMD and age.
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Outcomes Framework, a reward and incentive programme with 
performance indicators against which general practice levels 
of achievement are assessed (25,26). Considering the preva-
lence of osteoarthritis in the UK and the detrimental impact of 
osteoarthritis on HRQL demonstrated in this study (reduction 
of −0.081, P = 0.0006), it may be appropriate to consider the 
inclusion of a specific management plan for osteoarthritis in the 
Quality of Outcome Framework.

In this study, depression and neurological disease were asso-
ciated with statistically significant reductions in EQ-5D index 
score of a magnitude, which is considered to be clinically impor-
tant. Similarly, depression and Parkinson’s disease were shown 
to have a strong negative impact on HRQL in multimorbid 
elderly patients in Germany (27).

In the presence of co-existing conditions, depression is often 
considered as co-morbidity to an index disease and as such may 
be treated with secondary importance. It may be more appropri-
ate to consider depression using the concept of multimorbidity 
where two or more conditions coexist but one is not considered 
more central. The current UK health system is based around sin-
gle conditions. However, it is increasingly being acknowledged 
that there is a need for a health system and guidelines, which 
take into consideration multimorbidity (4). Findings from a sys-
tematic review of interventions for multimorbidity suggested 
that interventions were more effective if they were aimed at spe-
cific combinations of common conditions (5).

Prevalence of multimorbidity increases with age, with the 
majority of people over 65  years having chronic multimor-
bidites (14). Notably in this study, total number of chronic 
conditions was not associated with reduced HRQL. This is in 
contrast to the findings of other studies, which have demon-
strated an association between increasing number of chronic 
conditions and EQ-5D index scores (10,12,28). The prediction 
model did, however, enable exploration of different combina-
tions of common chronic conditions to identify which have 
the greatest impact on HRQL in community-based individuals 
with multimorbidity while controlling for age, gender, socio-
economic status and ethnicity. In addition to enabling clinicians 
to set priorities for management of patient’s with multimorbid-
ity, this prediction model could also be used to inform research 
concerning prognosis prediction based upon HRQL. This in 
turn could aid clinical decision making as well as allocation of 
resources for research (29).

Strengths and limitations

The sample size (n  =  5849) used was large when compared 
with other similar studies and has thus provided more accurate 
results, reflected in the small confidence intervals for regression 
model estimates. Furthermore, data reported are consistent with 
utility scores reported by Kind et al. (9).

This study was a secondary analysis of pre-collected data and 
has thus been limited by the aims and methods of the previous 
researchers. The variables used were selected and measured by 
the original BETS research team. The final model explains only 
22% of the residual variance suggesting that there are other fac-
tors which influence HRQL that have not been captured in this 
study. Furthermore, data were collected from just one point in 
time, and thus only association, not causality, can be inferred 
from the results. Therefore, it is unclear whether significantly 
associated variables are causing a poorer HRQL, or whether a 
poor HRQL leads the individual to partake in certain behaviours.

Although the EQ-5D has been widely used in health surveys 
as a tool for measurement of HRQL, the EQ-5D index score can 
be criticized for not evaluating an individual’s overall perceived 
HRQL. The EQ-5D is multidimensional and allows measure-
ment of an individual’s emotional, social and physical well-being 
and as such fulfils the accepted definition of HRQL provided by 
Revicki et al. (30). As a generic measure of HRQL, the EQ-5D 
allows comparison of HRQL across different conditions, an 
essential requirement for this study. Another advantage of the 
EQ-5D index is that it can be used to calculate quality-adjusted 
life years for use within cost utility analysis and as such is fre-
quently used by the Institute for Health and Clinical Excellence 
for development of health care guidelines (31). Lastly, although 
the findings suggest that ethnicity is not associated with HRQL, 
geocoding may have impacted on the model findings. Findings 
related to ethnicity, therefore, should be interpreted with caution.

Conclusions

This study quantifies the relative impact of individual com-
mon chronic conditions on HRQL in a community-dwelling, 
ageing population. Findings suggest that in this patient group, 
osteoarthritis, neurological disease and depression are strongly 
associated with clinically important reductions in HRQL. Focus 
of health care and services on conditions that have the great-
est impact on HRQL may improve outcomes in patients with 
multimorbidity.
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