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Background. This study aimed to determine whether depression in patients with long-term conditions is associated

with the number of morbidities or the type of co-morbidity.

Method. A cohort study of 299 912 participants aged 30–100 years. The prevalence of depression, rates of health-care

utilization and costs were evaluated in relation to diagnoses of diabetes mellitus (DM), coronary heart disease (CHD),

stroke and colorectal cancer.

Results. The age-standardized prevalence of depression was 7% in men and 14% in women with no morbidity.

The frequency of depression increased in single morbidities including DM (men 13%, women 22%), CHD (men 15%,

women 24%), stroke (men 14%, women 26%) or colorectal cancer (men 10%, women 21%). Participants with

concurrent diabetes, CHD and stroke had a very high prevalence of depression (men 23%, women 49%). The relative

rate of depression for one morbidity was 1.63 [95% confidence interval (CI) 1.59–1.66], two morbidities 1.96 (95%

CI 1.89–2.03) and three morbidities 2.35 (95% CI 2.03–2.59). Compared to those with no morbidity, depression

was associated with higher rates of health-care utilization and increased costs at any level of morbidity. In women

aged 55 to 64 years without morbidity, the mean annual health-care cost was £513 without depression and £1074

with depression ; when three morbidities were present, the cost was £1495 without depression and £2878 with

depression.

Conclusions. Depression prevalence and health-care costs are more strongly associated with the number of

morbidities than the nature of the co-morbid diagnosis.
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Introduction

Depression is the most commonmental disorder in the

community. Globally, depression is estimated to be

the fourth leading cause of loss of disability-adjusted

life years (NCCMH, 2010). Depression accounts for

decreased quality of life (Üstün et al. 2004) and is

associated with increased mortality (Cuijpers & Smit,

2002). Depression is more frequent in patients with

chronic health problems than in people with good

physical health, according to National Institute of

Health and Clinical Excellence (NICE) guidelines

(NICE, 2009). Several studies have shown that

depression is associated with individual chronic

conditions including diabetes mellitus (DM), coronary

heart disease (CHD) (Sullivan et al. 2002) and stroke

(Hackett et al. 2005). Depression imposes a significant

burden and cost on health-care services. Overall total

costs including prescribed drugs, in-patient care, other

National Health Service (NHS) services, supported

accommodation and social services for depression

in England in the year 2007 were estimated to be

£1.7 billion (NCCMH, 2010).

Most individuals with clinical depression are

managed in primary care (NCCMH, 2010), where an

increasing proportion of patients are diagnosed with

multiple morbidity (Uijen & van de Lisdonk, 2008).

Overall, about half of patients with chronic disease

may have more than one morbidity (Hoffman et al.

1996), although this proportion increases with age.

The prevalence of depression may be increased in

patients with multiple morbidity (Seeman et al. 1989).

However, few studies have considered depression
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across a range of single and multiple co-morbidities

(Egede, 2005, 2007 ; Härter et al. 2007). The number of

different conditions in a patient may have an effect on

the prevalence of depression, but the frequency of

depression may be associated with the nature of co-

morbid conditions that are present. Depression and

multiple morbidity are both associated with increased

health-care use (Simon et al. 1995; Westert et al. 2001;

McCrone et al. 2008).

This research was part of a larger project to evaluate

health economic outcomes of primary prevention

interventions in primary care. In this paper we analyse

the prevalence of depression, and health-care utiliz-

ation and costs, in relation to common morbidities

either singly or in combination. In addition to de-

pression, four long-term conditions were selected for

inclusion in the study: DM, CHD, stroke and color-

ectal cancer. This study aimed to investigate how the

prevalence of depression is associated with the num-

ber of co-morbidities and the nature of co-morbid

diagnoses. We also investigated how health-care util-

ization and costs are associated with depression in

patients with DM, CHD, stroke and colorectal cancer

either singly or in combination.

Method

A population-based cohort study was implemented

using data from the UK General Practice Research

Database (GPRD; www.gprd.com). The GPRD is a

large database comprising the electronic patient re-

cords of approximately 6% of UK family practices

with approximately 5 million currently active research

quality patient records. The GPRD provides anon-

ymized data for large population-based samples that

are representative of the UK population. The validity

of data in the GPRD has been studied extensively and

a recent systematic review found that GPRD diag-

noses have very high predictive value, with a median

predictive value of 89% (range 24–100%) across diag-

noses (Herrett et al. 2010). We reported elsewhere de-

tailed information on the coding of stroke and CHD in

the GPRD (Gulliford et al. 2009; Bhattarai et al. 2012).

Study design

A cohort that was broadly representative of the UK

general population in terms of age, sex and geographic

distribution was drawn, by random sampling, from

all ‘up-to-standard’ family practices that were con-

tinuously contributing research quality data to the

GPRD between 1 January 2004 and 30 October 2010.

Up-to-standard family practices are the family prac-

tices providing data judged to be of research quality

following assessment against quality standards. The

data comprised a random sample of 300 020 partici-

pants, aged o30 years and registered at a GPRD-

contributing practice during the study period.

Participants younger than 30 years were not included

because the diseases of interest are uncommon below

age 30. There were 108 participants aged >100 years

at sampling ; these were excluded, leaving 299 912 for

further analysis. Participants older than 100 years

were not included because they were few in number

and added little information to the analysis. All

participants had a minimum 12 months of ‘up-to-

standard’ follow-up calculated as the difference

between the patient registration end date and regis-

tration start date.

Medical records in the GPRD are coded using

READ codes and case definitions were formed using

sets of READ codes to define each condition. Par-

ticipants were identified as depressed if they had a

READ code for depression recorded in the year of in-

terest, or if they were ever diagnosed with depression

and had a prescription for antidepressants recorded

in the year of interest. Drugs included selective sero-

tonin re-uptake inhibitors, tricyclic and related anti-

depressant drugs, monoamine uptake inhibitors and

other antidepressant drugs. Four morbidities were

considered in the study: DM, CHD, stroke and color-

ectal cancer. Participants were diagnosed with DM if a

medical code for diabetes, including both type 1 and

type 2 diabetes, was ever recorded, with the index date

being the earlier of the first medical code or the first

record for glucose-lowering medications. Participants

were diagnosed with CHD, stroke or colorectal cancer

if a medical diagnostic code was entered in their re-

cord. Participants without any of the conditions

selected for study are referred to as being ‘At Risk’ of

the conditions considered in this study. Colorectal

cancer was considered to be independent of the other

conditions and, as the least numerous condition, esti-

mates were derived separately. This was because there

were few cases and they could not be subdivided

by morbidity category. States that represented all

potential combinations of diabetes, stroke and CHD as

single, dual or triple morbidities were considered.

Health-care costs were analysed from the UK NHS

(health service provider) perspective and we did not

take indirect costs (patient’s or carer’s time spent, loss

of productivity, costs of travel, etc.) into account. We

assessed the costs of health-care utilization by patients

with different types and number of morbidities with

and without depression. The cross-sectional analysis

estimated mean costs per person per year for each

condition or their combinations. We applied the unit

costs in the year 2009 to the health-care utilization

data taken from a GPRD cohort in the period 2005 to

2009.
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Statistical analysis

Data from the cohort for the period 2005 to 2009 were

analysed to estimate the prevalence of depression and

the utilization of health care. All analyses were strati-

fied by gender and 10-year age group and also by

condition. The prevalence of depression was defined

as the number of participants with depression in a

particular year divided by the mid-year count of par-

ticipants at risk in the same year. Health-care utiliz-

ation was estimated from GPRD records. This

comprised utilization of primary care, including fam-

ily practice consultations, telephone consultations,

home visits and emergency and out-of-hours con-

sultations ; secondary care, including hospital admis-

sions, out-patient visits, day case visits and emergency

visits ; and all drug prescriptions issued. Utilization

rates were based on person-time at risk. Health-care

costs included utilization of primary and secondary

care and prescription costs.

Estimates for the unit cost of health-service use

were obtained from reference sources (Curtis, 2010).

Unit costs were then applied to each category of

health-care utilization to estimate health-care costs.

The unit costs in primary care for general practitioner

(GP) practice consultation, emergency or out-of-hours

consultation, home visit and telephone consultation

taken from the Personal Social Service Research

Unit (PSSRU) publicationUnit Costs of Health and Social

Care 2009 (Curtis, 2010) were £35, £35, £117 and £21

respectively. The unit costs of secondary care for in-

patient and out-patient episodes, day case visits and

emergency visits, also taken from PSSRU (Curtis,

2010), were £493, £189, £143 and £110 respectively. The

same unit costs for primary and secondary care were

used for different age groups, gender and depression

status. Prescription costs were obtained by linking

each Multilex drug code record in the GPRD with the

prescription cost obtained from the First DataBank

Europe (FDBE) Multilex Drug Data File Database

(www.firstdatabank.co.uk/8/multilex-drug-data-file) ;

single pack prices were assumed.

Direct standardization was used to calculate age-

standardized rates using the European Standard

Population for reference. A Poisson regression model

was used to estimate the prevalence of depression

with the number of cases as the dependent variable

and mid-year counts as offset. Models were fitted with

either the type of morbidities or the number of mor-

bidities as predictor, adjusting for age group and sex.

Relative rate ratios were estimated. Direct standardi-

zation was carried out using the European Standard

Population to determine the health-care utilization

between depressed and non-depressed individuals

across all morbidities. Age-standardized rates were

evaluated in a linear regression model to estimate

differences between groups. A two-part general linear

model with a log link and gamma errors (Duan et al.

1983; Dunn et al. 2003) was used to estimate the age-

and gender-specific predicted mean costs in in-

dividuals with and without depression across the

number of morbidities. The general linear model was

evaluated using the Park test as a test of the null

hypothesis of correct distributional form; this gave a

x2 value of 0.23 (p=0.623). Values for the Akaike

information criterion (AIC) were also compared be-

tween models. The pseudo-R2 from the probit model

was 0.16. All statistical analyses were performed using

Stata 12 for Windows (Stata Corporation, USA).

Ethics

We used a fully anonymized data set from the GPRD;

individual participant consent was not obtained. The

research represents part of a study approved by the

Independent Scientific Advisory Committee (ISAC) of

the Medicines and Healthcare products Regulatory

Agency (MHRA) (ISAC Protocol No. 09-085).

Results

Population studied

Data were analysed for a population of 299 912 parti-

cipants (50% male) aged between 30 and 100 years at

the date of sampling. The total number of life years

analysed for each condition is shown in Table 1.

Across all condition combinations there were 402 460

participant life years analysed.

Prevalence of depression

The prevalence of depression by gender, age group

and co-morbidity is shown in Table 1. Women had a

higher prevalence of depression, in comparison to

men, across all age groups and morbidity categories.

In comparison to those with no disease or with single

morbidity, depression prevalence was higher in those

with multiple morbidity. The prevalence of depression

tended to show a slight increase with age in partici-

pants with no morbidity but depression was more

frequent at younger ages among those with morbidity.

Table 2 shows the results of Poisson regression

modelling of the prevalence of depression. After ad-

justing for age group and sex, participants having a

single morbidity had a relative rate of depression that

was 1.63 times higher than those without any disease.

Those with dual and triple morbidities had relative

rate ratios of 1.96 and 2.35 respectively compared

with those without any disease. Considering the

type of morbidity, depression was more prevalent in
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participants having any morbidity compared to par-

ticipants with no disease. Relative rate ratios were

broadly similar for each condition but were slightly

higher for stroke and lower for colorectal cancer.

Health-care utilization

Table 3 presents age-standardized rates for health-care

utilization including family practice consultations,

drug prescription items, specialist attendances and

hospital in-patient episodes. Rates were estimated by

gender, depression status and morbidity. In partici-

pants without morbidity or depression, there were on

average 4–7 family practice consultations per year, 7–

10 drug prescription items and 0.30–0.47 specialist

visits. In participants with depression but no mor-

bidity, there were on average 12–14 family practice

consultations, 31–33 drug prescriptions issued and

0.77–0.92 specialist visits per year. In participants with

a single morbidity, health-care utilization was sub-

stantially higher, with between 11 and 19 family

practice consultations per year, between 32 and 56

drug prescription items per year and between 0.70 and

1.15 specialist visits per year. In participants with de-

pression, in addition to a single morbidity, health-care

utilization was higher, with between 16 and 26 family

practice consultations per year, between 58 and 85

drug prescription items per year and between 1.02 and

1.31 specialist visits per year. Health-care utilization

by participants with multiple morbidities was higher

still. In participants with three morbidities (diabetes,

CHD and stroke), there were 19 family practice

Table 2. Association of number and type of co-morbidity with

depression prevalence, adjusted for gender and age group

Prevalence, RR (95% CI)

Number of co-morbidities

None Reference

1 1.63 (1.59–1.66)

2 1.96 (1.89–2.03)

3 2.35 (2.03–2.59)

Type of co-morbidity

None Reference

DM 1.42 (1.39–1.45)

CHD 1.38 (1.35–1.41)

Stroke 1.65 (1.61–1.70)

Colorectal cancer 1.21 (1.11–1.32)

RR, Rate ratio ; CI, confidence interval ; DM, type 2 diabetes

mellitus ; CHD, coronary heart disease.

Table 1. Prevalence of depression by gender, age group and co-morbidity

Age group (years) At risk

DM

only

CHD

only

Stroke

only

Colorectal

cancer

DM and

CHD

DM and

stroke

CHD and

stroke

DM, CHD

and stroke

Male

Total life years

analysed, all ages

108 442 31 555 40 556 9131 2155 10 645 1675 3302 1279

30–44 6 13 19 11 12 32 28 9 21

45–54 7 15 16 16 12 22 30 16 31

55–64 7 12 13 18 8 17 26 19 26

65–74 7 9 9 14 5 11 12 10 10

75–84 8 9 8 12 11 8 20 11 14

o85 10 14 9 14 12 11 21 14 12

Age-standardized

prevalence

7 13 15 14 10 23 25 13 23

Female

Total life years

analysed, all ages

114 025 30 005 27 225 9538 2283 5762 1458 2614 811

30–44 13 21 21 21 30 22 70 13 75

45–54 15 27 32 33 14 35 56 23 34

55–64 15 22 25 30 20 30 38 28 33

65–74 13 18 19 24 12 21 27 31 34

75–84 15 16 18 23 15 19 18 27 29

o85 16 17 17 20 18 20 26 18 22

Age-standardized

prevalence

14 22 24 26 21 26 52 21 49

DM, Type 2 diabetes mellitus ; CHD, coronary heart disease.

Figures are prevalence rates as percentages, except where indicated.
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Table 3. Age-standardized rates per person-year for GP consultations, prescriptions, hospital out-patient and in-patient episodes

Male Female

GP consultations Prescriptions Out-patient In-patient GP consultations Prescriptions Out-patient In-patient

At risk

Not depressed 4 (1–7) 7 (4–11) 0.3 (0.31–0.31) 0.01 (0.01–0.01) 7 (2–11) 10 (6–15) 0.47 (0.47–0.47) 0.02 (0.02–0.02)

Depressed 12 (5–18) 31 (21–41) 0.77 (0.77–0.77) 0.04 (0.04–0.04) 14 (7–21) 33 (23–43) 0.92 (0.92–0.92) 0.03 (0.03–0.03)

DM only

Not depressed 12 (6–18) 46 (36–56) 0.86 (0.86–0.86) 0.03 (0.03–0.03) 13 (7–19) 44 (35–54) 0.86 (0.86–0.86) 0.04 (0.04–0.04)

Depressed 19 (11–27) 74 (60–87) 1.23 (1.23–1.23) 0.05 (0.05–0.05) 19 (12–26) 74 (61–86) 1.31 (1.31–1.31) 0.05 (0.05–0.05)

CHD only

Not depressed 11 (6–17) 49 (39–59) 0.7 (0.7–0.7) 0.1 (0.1–0.1) 13 (7–19) 56 (46–67) 0.81 (0.81–0.81) 0.1 (0.1–0.1)

Depressed 16 (9–22) 73 (60–87) 1.07 (1.07–1.08) 0.1 (0.1–0.1) 18 (11–25) 85 (71–99) 1.11 (1.11–1.12) 0.1 (0.1–0.1)

Stroke only

Not depressed 12 (5–18) 41 (31–50) 0.8 (0.8–0.8) 0.08 (0.08–0.08) 12 (6–17) 42 (33–50) 0.75 (0.75–0.75) 0.11 (0.11–0.11)

Depressed 16 ( 8–24) 64 (51–77) 1.13 (1.13–1.13) 0.03 (0.03–0.03) 17 (11–24) 73 (61–86) 1.29 (1.29–1.29) 0.14 (0.14–0.14)

Colorectal cancer

Not depressed 16 (9–23) 32 (24–41) 0.92 (0.91–0.92) 0.18 (0.18–0.18) 19 (10–28) 34 (25–43) 1.15 (1.15–1.15) 0.15 (0.15–0.15)

Depressed 26 (16–36) 59 (44–74) 1.02 (1.02–1.02) 0.19 (0.19–0.19) 26 (17–36) 58 (44–71) 1.21 (1.21–1.22) 0.31 (0.31–0.31)

DM and CHD

Not depressed 16 (9–24) 79 (66–92) 1.13 (1.13–1.13) 0.31 (0.31–0.31) 17 (11–24) 94 (79–108) 1.2 (1.2–1.2) 0.09 (0.09–0.09)

Depressed 22 (13–30) 110 (92–128) 1.3 (1.3–1.3) 0.1 (0.1–0.1) 24 (16–32) 133 (114–151) 1.42 (1.42–1.42) 0.12 (0.12–0.12)

DM and stroke

Not depressed 18 (8–27) 75 (60–90) 1.74 (1.74–1.74) 0.1 (0.1–0.1) 20 (11–29) 92 (75–108) 0.95 (0.95–0.96) 0.17 (0.17–0.17)

Depressed 26 (15–38) 120 (99–141) 1.71 (1.71–1.71) 0.11 (0.11–0.11) 24 (16–33) 115 (97–133) 2.05 (2.04–2.05) 0.3 (0.3–0.3)

CHD and stroke

Not depressed 14 (8–21) 70 (58–82) 0.9 (0.09–0.09) 0.11 (0.11–0.11) 16 (9–23) 74 (62–86) 0.99 (0.99–0.99) 0.34 (0.34–0.35)

Depressed 20 (13–27) 100 (84–115) 1.43 (1.43–1.43) 0.24 (0.24–0.24) 19 (11–27) 100 (83–116) 1.17 (1.17–1.17) 0.51 (0.51–0.51)

DM, CHD and stroke

Not depressed 19 (10–28) 106 (90–122) 1.33 (1.33–1.33) 0.12 (0.12–0.12) 22 (12–32) 112 (96–129) 1.12 (1.12–1.12) 0.12 (0.12–0.12)

Depressed 24 (13–35) 128 (105–151) 2.15 (2.14–2.15) 0.26 (0.26–0.26) 22 (15–29) 151 (132–171) 1.2 (1.2–1.2) 0.13 (0.13–0.13)

CHD, Coronary heart disease ; DM, diabetes mellitus ; GP, general practitioner.

Figures are numbers of events per person year. European Standard Population as reference. Figures in parentheses are 95% confidence intervals.
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consultations per year in men and 22 in women, with

106 drug prescription items in men and 112 in women.

When depression was also present, more drug pre-

scription items and specialist visits were made.

Hospital in-patient utilization rates estimated from

GPRD data were generally low, but were higher in the

presence of co-morbidity and depression.

In a linear regression model, compared with parti-

cipants with no morbidity, the mean difference in

family practice consultations for participants with

one condition was 7.4 [95% confidence interval (CI)

4.2–10.6] consultations per year (p<0.001), two con-

ditions 10.7 (95% CI 7.4–14.0, p<0.001) and three

conditions 12.6 (95% CI 8.5–16.7, p<0.001). After

adjusting for gender and number of morbidities, par-

ticipants with depression had 5.8 (95% CI 3.9–7.7,

p<0.001) more consultations per year.

Table 4 presents coefficients and CIs from the two-

part regression model. These values were used to

estimate the predicted mean costs. Table 5 shows the

predicted mean total health-care costs according to

the number of morbidities, along with age, gender and

depression status. The mean total health-care costs per

participant per year increased with age and number

of morbidities present. Depressed participants had

higher costs than participants without depression.

Compared to men, women showed higher costs across

all age groups and number of conditions. In partici-

pants with no disease, the mean total health-care cost

per participant per year ranged from £236 to £811

for men and from £329 to £996 for women. When de-

pression was present in participants with no other

morbidity, the mean total health-care cost per partici-

pant per year was between £661 and £1783 for men

and between £747 and £1999 for women. When a

single morbidity was present, the mean total health-

care cost per participant per year was between £573

and £1623 for men and between £676 and £1841 for

women, but when depression was also present, the

mean total health-care cost per participant per year

was between £1180 and £3153 for men and between

£1322 and £3530 for women. When multiple morbidity

was present, the mean total health-care cost was

higher. For participants with three morbidities, the

mean total health-care cost was in the range of £875–

2466 for men and £1029–2794 for women without de-

pression and in the range of £1790–4782 for men and

£2005–5353 for women when depression was present.

In the regression model, reported differences were all

highly significant (p<0.001).

Table 4. Regression model for patient health-care costs

Probit modela GLMb

Coefficient 95% CI p value Coefficient 95% CI p value

Age group (years)

30–44 Ref. Ref.

45–54 0.13 0.11–0.14 <0.001 0.15 0.14–0.17 <0.001

55–64 0.36 0.34–0.37 <0.001 0.36 0.35–0.38 <0.001

65–74 0.72 0.69–0.74 <0.001 0.60 0.58–0.61 <0.001

75–84 0.80 0.77–0.83 <0.001 0.78 0.77–0.80 <0.001

o85 0.66 0.62–0.71 <0.001 0.98 0.95–1.02 <0.001

Gender

Male Ref. Ref.

Female 0.55 0.53–0.56 <0.001 0.11 0.10–0.12 <0.001

Number of conditions

0 Ref. Ref.

1 1.00 0.97–1.04 <0.001 0.57 0.55–0.58 <0.001

2 1.05 0.96–1.13 <0.001 0.85 0.80–0.90 <0.001

3 1.05 0.78–1.33 <0.001 0.98 0.92–1.05 <0.001

Depression

Absent Ref.

Present 1.82 1.72–1.92 <0.001 0.65 0.63–0.66 <0.001

Constant 0.45 0.44–0.46 <0.001 5.86 5.85–5.87 <0.001

GLM, Generalized linear model ; CI, confidence interval.
a Coefficient from a probit model used to estimate the probability of costs being >zero.
b Coefficient from a log-linear model, with gamma errors, to estimate associations of cost values that are>zero (see Dunn et al.

2003).
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Discussion

Main findings

This study investigated the associations of depression,

including prevalence and health-care utilization and

costs, in patients with single and multiple morbidities.

The frequency of depression was higher in partici-

pants with any of the four morbidities than in those

without. Stroke was associated with a greater increase

in depression prevalence, followed by DM, CHD and

colorectal cancer respectively. However, larger incre-

ments in depression prevalence were observed when

the number of co-morbid diagnoses increased. This

effect seemed to be especially pronounced at younger

ages and in women. Although both co-morbidity and

depression are associated with increased health-care

utilization, the presence of depression is associated

with increased utilization of health care at any level

of co-morbidity. The number of co-morbidities is

strongly associated with both health-care utilization

and costs.

Comparison with other studies

Previous studies (Anderson et al. 2001; Spijkerman

et al. 2005; Ali et al. 2006) show that depression is

increased in frequency in people with diabetes or

CHD, with similar prevalence rates to those reported

here. Several studies (e.g. Ciechanowski et al. 2000;

Sullivan et al. 2002) show higher health-care utilization

in depressed patients with co-morbid conditions

than in those who were not depressed. However,

comparison of rates of depression across differ-

ent types of morbidity and in participants with

multiple morbidities from the same population sam-

ple is rare. There are also methodological differences

from earlier studies, including the size and rep-

resentativeness of the samples and the methods of di-

agnosis.

Strengths and limitations

This study was based on a large and representative

population sample. We analysed the association

of depression in terms of common, but multiple, co--

morbidities using empirical data for clinical de-

pression and health-care utilization at the individual

patient level. We studied depression rates and health-

care costs in conditions such as colorectal cancer and

stroke on which studies are rare. However, only about

two-thirds of people with depression may consult

their GP (NCCMH, 2010) and among those who con-

sult their GP, only a limited proportion are recognized

as depressed (Kisley et al. 1995).

We caution that results obtained from electronic

health records may differ from epidemiological

data from population surveys. For example, it is

possible that the severity of clinically diagnosed

cases differs from subclinical depression. There is

evidence of a very high median predictive value of

GPRD data across diagnoses (Herrett et al. 2010).

However, the individual predictive value of each

diagnosis in this study may differ and we caution

that GPRD data may not have reflected true

Table 5. Number of morbidities and total health-care costs with and without depression

Age group

(years)

No morbidity One morbidity Two morbidities Three morbidities

Not

depressed Depressed

Not

depressed Depressed

Not

depressed Depressed

Not

depressed Depressed

Men

30–44 236 661 573 1180 766 1568 875 1790

45–54 293 774 681 1378 909 1831 1038 2090

55–64 397 956 856 1695 1142 2252 1304 2570

65–74 558 1213 1106 2144 1472 2849 1680 3252

75–84 686 1464 1339 2588 1782 3439 2034 3926

o85 811 1783 1623 3153 2160 4189 2466 4782

Women

30–44 329 747 676 1322 901 1756 1029 2005

45–54 398 873 795 1543 1058 2050 1207 2340

55–64 513 1074 984 1897 1310 2521 1495 2878

65–74 681 1359 1253 2400 1665 3189 1901 3640

75–84 828 1641 1514 2897 2012 3850 2297 4395

o85 996 1999 1841 3530 2448 4690 2794 5353

Figures are predicted mean costs per participant per year (UK £, 2009).
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disease cases. Our study was limited to patients

with a physician-diagnosed depression and with a

prescription for antidepressants and we may have

missed depression cases diagnosed by other means

of standardized clinical interviews. The NICE (2009)

guidelines do not recommend antidepressant drugs

as the first-line treatment for subthreshold to mild–

moderate depression. Depression cases without

prescription for antidepressants and with other treat-

ment plans such as psychosocial and psychological

interventions may not have been represented in

our study. Furthermore, the repeat visits made to a

GP for care of a long-term illness may offer many

opportunities to make a diagnosis of depression, a

form of surveillance bias. However, some evidence

suggests that the presence of physical illness may

complicate the assessment of depression, which may

often be undiagnosed (NICE, 2009). There exists a

possibility of under- or overestimation of depression

in this study.

The sample included in our study was limited to

primary care settings and the results may not be gen-

eralized to other settings such as specialist clinics. We

also caution that, because unmeasured confounding

may be present, this study does not establish that the

increased health-care utilization and costs are directly

caused by depression. This study only included

health-care costs and may underestimate the overall

costs of depression to society. Social care and informal

care costs and productivity lost for both patients and

carers, in addition to costs outside of the health sys-

tem, such as criminal justice, education and housing,

also contribute to the cost burden of depression and

the co-morbid conditions included in this study

(Knapp, 2003).

The conditions we have studied are not the only

ones associated with depression. We could have

studied a wider range of problems such as chronic

lung diseases, musculoskeletal disorders and diges-

tive disorders. However, this was beyond the scope

of our research plan. Diabetes, CHD and stroke are

associated with each other and the number of co-

morbidities may be viewed as a process of disease

progression with increasing severity of illness over

time. Although co-morbidity is associated with in-

creased psychiatric morbidity and psychological dys-

function (McDermut et al. 2001), we did not adjust for

severity of illness while assessing the associations of

depression prevalence. We acknowledge that, in our

study, the number of co-morbidities may be a marker

of the severity of physical illness. An increase in

severity may be the reason for multiplicative effects on

health-care utilization and costs in those with more

than one disease condition. Future studies could

evaluate the severity and number of co-morbidities.

Conclusions

This population-based study provides new insights

into the relationship between depression, co-mor-

bidity and health-care utilization. The present data

suggest that the frequency of depression may be in-

creased in several different co-morbid conditions, but

the frequency of depression is particularly associated

with the number of co-morbidities that are present in a

population in which multiple morbidity is frequent.

Although health-care utilization and costs are in-

creased in each of the long-term conditions studied,

the presence of depression is associated with increased

health-care utilization at any level of co-morbidity.

This raises the possibility that preventing or treating

depression in people with chronic diseases might po-

tentially reduce health-care costs. Depression in pa-

tients with major co-morbidities deserves further

policy attention not only for the patient health im-

plications but also for the contribution it makes to re-

source use in primary care.
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