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A B S T R A C T

Objective: To assess the association between depressive symptoms and incident chronic illness burden in pro-
spective longitudinal analyses.
Methods: We analysed data from 2472 participants (62.88 ± 8.49 years old; 50.8% female) from the English
Longitudinal Study of Ageing (ELSA). Depressive symptoms were measured using the Centre for Epidemiological
Studies Depression (CES-D) scale at baseline in 2004, and participants were followed up for 10 years.
Participants with prevalent illness at baseline (coronary heart disease [CHD], other cardiac illness, stroke,
cancer, diabetes/high blood glucose, arthritis, lung disease, osteoporosis and Parkinson's disease) were excluded
from models predicting illness burden (the sum of illnesses reported) over follow-up. Linear regression was used
controlling for a wide range of covariates.
Results: The mean chronic illness burden was 0.57, with 43.1% experiencing at least one incident physical
illness. Baseline continuous CES-D score was a significant predictor of incident chronic illness burden up to
10 years later (incident rate ratio= 1.05, 95% confidence intervals= 0.05–0.21, p= .003), independent of
sociodemographic, behavioural, cognitive and clinical covariates. Sensitivity analyses excluding participants
who developed a chronic illness within the 2 years following baseline corroborated the main results.
Conclusion: Depressive symptoms were associated with greater incident chronic illness burden 10 years later.
These findings have clinical implications for the treatment of depression in physically healthy older adults.

1. Introduction

Chronic physical illnesses are on the increase, and this is in part
explained by an ageing population [1]. Furthermore, older adults often
find themselves with comorbidities in addition to their initial diagnosis;
the co-occurrence of cardio-respiratory and metabolic diseases being
two notable examples of this [2]. In the UK, data from over 1.75 million
patients from Scottish primary care practices revealed an overall mul-
timorbidity prevalence of 23.2%, rising to 67.0% in those aged 65 years
or older [3]. Data from the US suggest a similar prevalence [4]. While
the consequences of multimorbidity are thought to include increased
mortality, reduced quality of life and increased health care utilisation
[5–8], the causes are yet to be fully elucidated.

Depression in physical illness is highly prevalent. The WHO World
Health Survey [9] estimated the one year prevalence of a depressive
episode in conjunction with diabetes to be 9.3% (95% CI 7.3–11.3),
10.7% for arthritis (95% CI 9.1–12.3), 15.0% for angina (95% CI
12.9–17.2), and 18.1% for asthma (95% CI 15.9–20.3). In comparison,
the healthy control group had a one-year prevalence of a depressive

episode at just 3.2% (95% CI 3.0–3.5). Moreover, these authors de-
monstrated a dose-response relationship, whereby those participants
with two or more physical illnesses had even greater risk, with nearly a
quarter (23.0%) also having co-morbid depression [9]. Smith and col-
leagues [10] conducted cross-sectional analyses of just over 140 thou-
sand depressed participants and 128 thousand non-depressed controls
recruited from primary care practices across Scotland and showed that
those with depression were more likely to have a single physical illness
and more likely to have multiple physical illnesses than controls. Si-
milar results have also emerged using Australian data [11]. However,
these cross-sectional analyses do not allow for the direction of the effect
to be examined. UK data have also highlighted the increased prevalence
of depressive symptoms and negative affect, not just clinical depression,
among the physically ill [12], and it is not yet clear whether such
symptoms that do not meet a diagnostic threshold also show the same
relationship with physical illness burden.

The relationship between depression and physical illness is thought
to be bidirectional [13] and several good quality reviews have been
published showing that depression can lead to physical illness onset.
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For example, a meta-analysis of longitudinal studies showed depressed
individuals to be at 60% greater risk of developing type II diabetes than
those without depression [14]. Depression has also been implicated as a
risk factor in coronary heart disease (CHD) [15], while mixed evidence
exists for cancer [16, 17]. Therefore, it seems plausible that depressive
symptoms could also be linked to incident chronic illness burden. Due
to the higher prevalence of multimorbidities among the elderly and
females [2] and that there is a social gradient to health [18], particu-
larly cardiac disease [19], demographic factors such as age, sex and
socioeconomic status may also be pertinent to understanding the re-
lationship between depressive symptoms and physical illness burden.
Moreover, evidence for the toxicity of somatic depressive symptoms for
CHD patients also suggests that the type of depressive symptoms ex-
perienced warrants further investigation [20]. We aimed to test these
hypotheses using prospective data from the English Longitudinal Study
of Ageing (ELSA) [21]. A secondary aim was to explore the association
between depressive symptoms and individual illnesses contributing to
this combined effect.

2. Methods

2.1. Sample and study design

Data were taken from ELSA, a nationally representative general
population study of adults aged 50 years and older living in England.
Further details can be found elsewhere [21]. Briefly, ELSA participants
were drawn from the Health Survey for England cohorts in 1998, 1999
and 2001, who were born prior to March 1952. The sample is followed
up every two years from 2002 onwards, with wave 7 being the most
recently completed phase of data collection. At every wave participants
complete a computer-assisted personal interview plus a self-completion
questionnaire. On alternate waves, a nurse visit is conducted to allow
for the collection of blood samples and objective assessments of phy-
sical function, such as body mass index (BMI).

This current paper reports data spanning a decade, from wave 2
(2004/5) through to wave 7 (2014/2015), of initial core members who
completed the nurse assessment, were free from certain physical ill-
nesses at baseline, and who provided details of their physical health at
at least one follow-up wave. The physical illnesses were selected based
on the consistency of their measurement in subsequent ELSA waves and
included CHD (comprising angina and myocardial infarction [MI]),
other cardiac illnesses (comprising heart failure, cardiac arrhythmia
and heart murmur), diabetes/high blood glucose, arthritis, osteo-
porosis, lung disease (e.g. chronic bronchitis and emphysema), cancer
and Parkinson's disease. Analyses were performed on a total sample of
2472 participants out of a possible 8780 (see Fig. 1 for full details).

2.2. Measures

2.2.1. Depressive symptoms
Depressive symptoms were measured at wave 2 using the eight-item

Centre for Epidemiological Studies Depression scale (CES-D). The CES-
D measures those symptoms that can be used to identify people at risk
of depression, rather than clinical depression per se [22]. The psycho-
metric properties of the eight-item version have been shown to be
comparable to the original twenty-item version [23]. Five of the eight
CES-D items (i.e. felt depressed, was happy, felt lonely, enjoyed life, felt
sad) relate to cognitive/affective symptoms, while the remaining three
(i.e. everything was an effort, restless sleep, and could not get going)
relate to somatic symptoms [23]. We computed a summary score by
adding responses to all eight dichotomous questions (possible range:
0–8). The Cronbach's alpha for the CES-D in this study was 0.76. The
Cronbach's alpha for the affective scale was 0.75 and for the somatic
scale was 0.52. For secondary analyses we also used a binary CES-D
score using the standard cut-off ≥3 [24, 25].

2.2.2. Incident chronic disease
Incident chronic disease burden was calculated as the sum of

chronic illnesses reported by participants at waves 3, 4, 5, 6 and 7,
excluding participants who reported a chronic illness at wave 2 base-
line; therefore our dependent variable is an aggregate measure of the
total number of illnesses reported by each participant over follow-up.
As mentioned, the specific illnesses considered included CHD, other
cardiac illnesses, diabetes/high blood glucose, arthritis, osteoporosis,
lung disease, cancer and Parkinson's disease. Incident chronic illness
burden ranged from 0 to 4. We also considered the incidence of each
illness separately (yes/no) in secondary analyses.

2.2.3. Covariates
Covariates were all measured at baseline. Sociodemographic vari-

ables included in models were age, sex, ethnicity (White/Non-white)
and whether participants were cohabiting with a partner.
Socioeconomic status was included in models as quintiles of net fi-
nancial wealth, which refers to participants' gross financial wealth with
financial debt subtracted. Height and weight were collected during the
wave 2 nurse visit and body mass index was derived using the standard
formula (kg/m2). Whether or not participants reported being a current
smoker (yes/no) or a regular consumer of alcohol (> 3 days per week
over the past 12months) were also included. Participants reported the
frequency in which they engaged in vigorous, moderate and mild
physical activity and we used this data to derive three possible cate-
gories reflecting regularity of physical activity: none/mild activity only
per week, moderate/vigorous activity once a week, moderate /vigorous
activity more than once a week. Doctor diagnosis of hypertension and
use of anti-hypertensive medication was self-reported and these re-
sponses were combined with objective assessments taken at the nurse
visit (hypertension defined as systolic blood pressure > 140 and dia-
stolic blood pressure > 90) to generate a binary variable (yes/no).
Cognitive capacity at baseline was measured by aggregating perfor-
mance on five objective tests administered in face to face interviews.
These were immediate recall, delayed recall, verbal fluency, and speed
and accuracy on a letter cancellation task. We z transformed scores on
the five tests and averaged these to generate an index of cognitive

Wave 2 core members 
N = 8780

Par�cipants free from disease at 
wave 2 

N= 3299

Par�cipants with missing data on at 
least one variable 

N = 827

Par�cipants with complete baseline 
data and physical illness data at at 

least one follow-up wave (3-7)
N = 2472

Par�cipants excluded with 
disease at wave 2

N = 5481

Missing data across variables:
BMI n= 473

Wealth n = 60
Smoking n = 4
Alcohol n = 51 
CES-D n = 55

Cogni�on n = 27
Incident illness n = 374

Fig. 1. Flow diagram of sample size.
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function [26].

2.3. Statistical analysis

Model parameters were assessed and since our dependent variable
was a count variable with no evidence of over-dispersion following
assessment of conditional means and variances and Log Likelihood es-
timates, Poisson regression was used. Poisson regression models ex-
amined the relationship between baseline CES-D scores and incident
chronic illness burden over follow-up, controlling for covariates.
Covariates were selected on an a priori basis and variables were entered
into models simultaneously. Covariates were: age, sex, ethnicity, co-
habitation, wealth, smoking, BMI, regular alcohol consumption, regular
physical activity, cognitive function, and hypertension. In a separate
model, we also examined the contribution of depression symptom
subtypes (somatic/affective) on incident chronic illness burden, con-
trolling for covariates. Sensitivity analyses were performed to assess
whether the findings were upheld with younger and older adults
(< 65/≥65 years old), for both men and women, across wealth quin-
tiles, and after excluding participants who developed an incident illness
within the two years after baseline (i.e. by wave 3). This latter analysis
was performed to test whether the relationship could be due to un-
diagnosed diseases confounding the association. Results for these
models are presented as adjusted incident rate ratios (IRR) with 95%
confidence intervals (CI). We also performed secondary analyses to
examine the association between CES-D scores at baseline on individual
incident illnesses over follow-up. In these fully adjusted logistic re-
gression analyses, only participants with each specific illness were ex-
cluded from the sample at baseline; therefore separate Ns are reported
for these models. Results for these models are presented as adjusted
odds ratios (OR) with 95% CI. All analyses were conducted using SPSS
version 21. Two-tailed tests were used throughout and the significance
level was set at p < .05.

3. Results

Table 1 displays the demographic, clinical and mood characteristics
of the sample. Participants were on average 62.88 years old (standard
deviation: 8.49) at baseline, with 1571 (63.6%) of participants being
younger than 65 years. The large majority were cohabiting with a
partner and of White ethnic origin. The distribution of men and women
was almost equal. The majority of the sample were overweight, with
69.3% of participants having a BMI>25. Most were non-smokers and
reported at least weekly moderate or vigorous physical activity. De-
pression scores were on average low with a range of 0 to 8. Incident
chronic illness was common in the sample with 772 (31.2%) of parti-
cipants reporting one chronic illness, 244 (9.9%) reporting two chronic
illnesses, 42 (1.7%) reporting three chronic illnesses, and 7 (0.3%)
participants reporting 4 chronic illnesses. 1407 (56.9%) participants
did not develop any of the chronic illnesses over the follow-up period.
39.5% of those< 65 years old developed at least one chronic illness
over follow-up, compared to 49.3% of those ≥65 years. The most fre-
quently reported illness was arthritis, followed by cancer and diabetes/
high blood glucose.

3.1. The association between baseline depressive symptoms and incident
chronic illness burden

In an unadjusted model, baseline CES-D was a significant predictor
of incident illness burden (IRR= 1.05, p= .001). Baseline CES-D score
remained a significant predictor of incident chronic illness burden up to
10 years later (IRR= 1.05, p= .003) independent of covariates in fully
adjusted models (see Table 2). The association was positive such that
for each 1-point increase in depressive symptoms there was a 5.0%
increase in the incidence of chronic illness at follow-up. The only other
significant predictors in the final model were age (IRR= 1.02,

p < .001), BMI (IRR= 1.03, p < .001) and hypertension (IRR= 1.18,
p= .003). The analyses were replicated in models using binary CES-D
as the predictor, with elevated scores on the CES-D associated with a
19% greater incidence of chronic illness burden compared to those with
low CES-D scores at baseline, in fully adjusted models (IRR= 1.19,
p= .02).

Next, analyses to examine the role of somatic and affective de-
pressive symptoms for chronic illness burden were performed, with
both symptom subtypes being entered into models simultaneously.
Results showed a significant positive association between somatic de-
pressive symptoms (IRR= 1.09, p= .01) and higher chronic illness
burden at follow-up after controlling for covariates. However, affective
depressive symptoms were non-significant in this model (IRR= 1.02,
p= .42). The only other significant predictors in the final model were
age (IRR= 1.02, p < .001), BMI (IRR= 1.03, p < .001) and hy-
pertension (IRR= 1.18, p= .003).

3.2. Age, sex, wealth and short-latency disease onset sensitivity analyses

We examined age, sex and wealth interactions in our data using
both mean-centred interaction terms and by examining 95% confidence
intervals of the IRRs in Poisson regression models and found no sig-
nificant results (for results please see the supplementary file).
Sensitivity analyses were also performed to remove participants who
developed a chronic illness within the 2 years following baseline. This
reduced the sample size to 2068. Baseline depressive symptoms
(IRR= 1.05, p= .006) continued to predict follow-up chronic illness
burden in fully adjusted analyses.

Table 1
Demographic, clinical and biological characteristics of the sample (N=2472).

Characteristic Mean ± SD or N(%)

Baseline sociodemographics
Age 62.88 ± 8.49
Female 1256 (50.8)
Ethnicity – White 2429 (98.3)
Cohabiting 1869 (75.6)

Net financial wealth – quintiles
1 333 (13.5)
2 366 (14.8)
3 493 (19.9)
4 571 (23.1)
5 709 (28.7)

Baseline health and health behaviour
Current smoker 340 (13.8)

Regular physical activity
None/only light 291(11.8)
Moderate/vigorous sessions ≤1 a week 618 (25.0)
Moderate/vigorous sessions >1 a week 1563 (63.2)
Regular alcohol drinker (≥3 days/week) 969 (39.2)
Body mass index (kg/m2) 27.40 ± 4.52
Hypertension 1234 (49.9)
Cognitive function 0.16 ± 0.56

Baseline mood
CES-D total score 1.09 ± 1.63
CES-D somatic symptom score 0.57 ± 0.82
CES-D affective symptom score 0.52 ± 1.07

Follow-up morbidity (incident cases)
Burden (n chronic illnesses) 0.57 ± 0.76
Coronary heart disease 105 (4.2)
Other cardiac illness 111 (4.5)
Stroke 80 (3.2)
Diabetes/high blood glucose 160 (6.5)
Cancer 211 (8.5)
Lung disease 77 (3.1)
Osteoporosis 119 (4.8)
Arthritis 530 (21.4)
Parkinson's disease 21 (0.8)

L. Poole, A. Steptoe Journal of Psychosomatic Research 113 (2018) 30–36

32



3.3. The association between baseline depression and individual incident
illnesses

Logistic regression models were performed to predict each incident
illness, excluding those with that same illness at baseline. Full details of
these analyses are displayed in Table 3. In fully adjusted models,
baseline depressive symptoms were a significant predictor of incident
CHD (OR 1.08, 95% CI 1.02–1.15, p= .01), other cardiac illnesses (OR
1.10, 95% CI 1.04–1.17, p= .001), lung disease (OR 1.13, 95% CI
1.07–1.20, p < .001), arthritis (OR 1.09, 95% CI 1.04–1.13,
p < .001), and osteoporosis (OR 1.12, 95% CI 1.06–1.18, p < .001),
but not diabetes/high blood glucose, stroke, cancer or Parkinson's dis-
ease.

4. Discussion

This study sought to examine the effects of depressive symptoms on
incident chronic disease burden over a 10 year follow-up period using
data from a national representative cohort of men and women aged 52
and above. We also aimed to explore the association between depres-
sive symptoms and individual incident illnesses that might shed light on
the cumulative model. Our results showed that greater depressive
symptoms, particularly those somatic in nature, predicted incident
chronic disease burden over time and these results were robust to ad-
justment for multiple covariates and after excluding illnesses with an
onset in the two years after baseline. Our findings revealed that the
associations between baseline depressive symptoms and future mor-
bidity burden were not dependent on age, sex or wealth. In secondary
analyses we showed that greater depressive symptoms at baseline sig-
nificantly predicted increased odds of incident CHD, other cardiac ill-
nesses, lung disease, osteoporosis and arthritis, but not incident dia-
betes/high blood glucose, stroke, cancer or Parkinson's disease.

Our findings showed physical illness to be prevalent in ELSA. At
wave 2 5481 (62.43%) ELSA core participants were excluded from our
analyses because of an underlying physical illness (see Fig. 1). These
figures are congruent with those reported by Barnett et al. [3] who
found 42.2% of all patients registered with primary care practices in
Scotland had one or more physical illnesses. Moreover, pertinent to
interpreting our results, these authors also found in favour of an age
effect, with over half of those aged 50 years having at least one physical
illness and by the age of 65 years most were multimorbid. Our results
reinforce the need to understand the epidemiology of multimorbidity in
order to tackle this widespread health challenge.

The importance of depression for physical health has been shown in
previous research. Depression is known to be highly prevalent in
chronic physical illnesses [9] and is not only associated with having a
chronic illness diagnosis but also symptom burden above and beyond
disease severity [27]. While longitudinal research is sparse, there is
some evidence that depression is important in multimorbidity at least
cross-sectionally. For example, Pruchno et al. [28] studied the cross-
sectional associations between depressive symptoms and combinations
of chronic physical illnesses in a sample of community-dwelling
50–74 year olds taking part in the ORANJ BOWL study. Results showed
that physical illness was associated with depression in a dose-response
manner and more specifically that those participants who had arthritis
and pulmonary disease and those who had arthritis and pulmonary
disease and heart disease were most likely to have the highest depres-
sion symptomatology. In another cross-sectional study, Smith and col-
leagues [10] showed that those with depression were more likely to
have multiple physical illnesses than controls. To the best of our
knowledge, our study is the first to demonstrate the prospective asso-
ciation between depressive symptoms and incident chronic disease
burden. These findings have clear clinical implications, corroborating
the need for early detection and treatment of depression for future
health benefits [29], with recent work on the efficacy of antidepressants
[30] paving the way for future investment into depression treatments,
specifically among the physically ill.

The somatic dimension of depression symptomatology may be
particularly important in understanding this association between de-
pression and physical illness [20, 31, 32], which in part might be ex-
plained by overlapping symptom profiles between mental and physical
health, such as appetitive changes, sleep disturbances and changes to
sexual functioning. Our results corroborated the importance of somatic
symptoms for chronic illness burden, but due to the brief nature of our
depression measure further work is needed to understand these effects
in more detail. Age, sex and wealth were not shown to interact with
depressive symptoms in our analyses suggesting these factors were not
moderators of the association between depression and physical illness
burden in ELSA.

Not only did we test the association between depressive symptoms

Table 2
Baseline depressive symptoms predicting incident chronic illness burden at
follow-up (N=2472).

Model IRR 95% CI p

Lower Upper

Age 1.02 1.01 1.02 < 0.001
Sex
Male Reference
Female 1.04 0.93 1.16 0.47

Ethnicity
White Reference
Non-White 1.04 0.72 1.50 0.84

Cohabitation
Cohabiting Reference
Non-cohabiting 0.95 0.84 1.08 0.43

Wealth
1 (Poorest) Reference
2 0.94 0.77 1.14 0.50
3 0.90 0.74 1.08 0.25
4 0.96 0.79 1.15 0.65
5 (Wealthiest) 0.98 0.82 1.18 0.84

BMI 1.03 1.02 1.05 < 0.001
Smoking
Non-smoker Reference
Smoker 1.05 0.89 1.23 0.56

Alcohol consumption
<3 days a week Reference
≥3 days a week 0.97 0.87 1.09 0.63

Regular physical activity
Light/none weekly Reference
Moderate/vigorous ≤1 a week 0.91 0.76 1.10 0.33
Moderate/vigorous >1 a week 0.92 0.78 1.08 0.29

Hypertension
Not hypertensive Reference
Hypertensive 1.18 1.06 1.32 0.003

Cognitive function 0.98 0.87 1.10 0.68
Baseline CES-D 1.05 1.02 1.08 0.003

Table 3
Prospective associations between baseline CES-D and individual incident
chronic illnesses over follow-up.

Incident disease Cases/no incident
disease

Adjusted odds ratioa

(95% C.I.)
p

CHD 343/5030 1.08 (1.02–1.15) 0.01
Other cardiac illnesses 361/5031 1.10 (1.04–1.17) 0.001
Diabetes/high blood

glucose
426/5207 1.03 (0.98–1.09) 0.24

Stroke 272/5623 0.98 (0.91–1.05) 0.55
Lung disease 258/5464 1.13 (1.07–1.20) < 0.001
Arthritis 879/3001 1.09 (1.04–1.13) < 0.001
Osteoporosis 419/5320 1.12 (1.06–1.18) < 0.001
Cancer 485/5204 1.01 (0.96–1.07) 0.64
Parkinson's disease 55/6055 1.08 (0.93–1.25) 0.35

a Age, sex, ethnicity, cohabitation, wealth, smoking, BMI, regular alcohol
consumption, regular physical activity, cognitive function and hypertension.
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and the accumulation of physical illnesses over time, but also the re-
lationship depressive symptoms had with individual illnesses that might
help explain this effect. Several good quality studies and meta-analyses
have found depression to be implicated in the aetiology of several dif-
ferent chronic illnesses including CHD [33–35], stroke [36], diabetes
[14], cancer [16] and hormonally-mediated cancer more specifically
[37], and dementia [38]. Previously published work using ELSA has
supported the link between depression and risk of diabetes [39];
however this association was not supported here perhaps due to
methodological differences. For example, we had 10 years of follow-up
data available in our analyses compared to the Demakakos study which
used 4 years of follow-up; in conjunction with differences in coding and
covariates these differences may have contributed to the discrepancy
between the effect estimates. Another ELSA study has looked at the
association between positive wellbeing and chronic disease incidence
showing an inverse association with arthritis onset and, in those under
65 years old, an inverse association with diabetes and lung disease risk
[40]. In line with these previous findings we showed depressive
symptoms to predict incident CHD, other cardiac illnesses (heart
murmur, heart failure and cardiac arrhythmia), lung disease, arthritis
and osteoporosis. However, we were unable to support evidence for a
link between depressive symptoms and stroke, cancer, diabetes/high
blood glucose or Parkinson's disease onset. It is unclear why our find-
ings we unable to corroborate previous literature in the field, but it is
possible these exploratory analyses were underpowered. For example,
we only had 55 incident cases of Parkinson's disease, which could have
reduced our ability to detect an effect; using G*Power (version 3.1) it
was estimated that a sample size of 14,713 participants would have
been needed to detect an effect for Parkinson's disease. With regards to
the cancer findings, it has been suggested that publication biases exist
and that results for depression may be strongest for certain types of
cancer such as lung cancers; an association which may be mediated by
tobacco use [16]. Greater work to tease out the individual effects taking
into the account the heterogeneity of cancer diagnoses is warranted.

There is a large literature investigating the mechanisms by which
depression may affect physical health including behavioural, cognitive
and biological pathways. For example, depression has long been asso-
ciated with health negative behaviours such as smoking [41, 42],
obesity [43], physical inactivity [44] and medication non-adherence
[45]. Cognitive function and depression are also known to be closely
related, although the direction of the causal pathway is not yet estab-
lished [46]. We attempted to address these factors by controlling for a
wide range of covariates. However, depression is also known to be as-
sociated with important biological pathways that have clear implica-
tions for disease risk, which we were unable to account for in these
analyses. For example, cortisol has been implicated in the pathophy-
siology of depression [47] and hypothalamic pituitary adrenal axis
abnormalities have been observed in patients with major depression,
including increased secretion and reactivity of cortisol [48], elevated
corticotrophin releasing hormone [49, 50], and increased size and ac-
tivity of the pituitary and adrenal glands [51, 52]. Depression is also
associated with an innate inflammatory response [53], and a cumula-
tive meta-analysis by Haapakoski and colleagues has shown depressive
symptoms to be positively associated with C-reactive protein and in-
terleukin (IL)-6 [54]. Interestingly, depression is associated with both
immune up-regulation, characterised by increasing pro-inflammatory
cytokines, as well as immune down-regulation such as reduced pro-
liferative responses of immune cells [55]. Future work is needed to
assess how these biological changes in those with depression vary
across different physical illnesses in order to establish common me-
chanistic pathways.

Our study has a number of strengths. Firstly, the data were drawn
from ELSA which is a large, nationally representative cohort of adults
living in the UK. The prospective nature of our analyses has allowed us
to assess the temporal relationship between depressive symptoms and
future disease onset. We were able to control for a large number of

covariates to take into account the influence of potential confounders of
the relationship. While these covariates are useful to retain in analyses
to circumvent residual confounding, it must be acknowledged that
some of these variables are also possible mediators, though we did not
find evidence for this in our analyses. Moreover, our findings were
upheld in sensitivity analyses removing illnesses with an onset two
years after baseline. We also took into account two different symptom
profiles of depression, namely both affective and somatic depressive
symptoms. However, we must also acknowledge some weaknesses. We
relied on self-report measures of both depressive symptoms and phy-
sical illness, but this may not negate our findings since there is evidence
for high agreement between self-report and medical record validation
in population studies [56–58]. In addition, we were limited to the
number of physical illnesses we could include in models by the need for
consistent measures to have been taken across all waves of data col-
lection. We computed morbidity as a count measure of chronic illness
burden and did not take into account the severity of the illnesses or the
impact on functional decline. Further replication of our findings in
studies which utilise a multimorbidity instrument such as the Charlson
Index [59] would therefore be beneficial. Another limitation is that our
outcome variable did not take into account the time at which new
diseases were first reported so we are unable to comment on the rate of
illness burden. Finally, we must acknowledge that we did not take into
account the time-varying course of depression, and our results are re-
stricted to depression symptoms measured at wave 2 only.

In conclusion, we found that depressive symptoms were associated
with greater incident chronic illness burden 10 years later, in a large,
nationally representative sample of adults aged 52 years or older living
in England. These findings have clear clinical implications for the
screening and treatment of depression in physically healthy adults.

Ethical approval

Ethical approval for all the ELSA waves was granted from the
National Research and Ethics Committee (http://www.nres.npsa.nhs.
uk/).

Acknowledgments

The English Longitudinal Study of Ageing is supported by the
National Institute on Ageing (Grants 2RO1AG7644-01A1 and
2RO1AG017644) and a consortium of the United Kingdom government
departments (i.e. the Department for Education and Skills; Department
for Environment, Food, and Rural Affairs; Department of Health;
Department of Trade and Industry; Department for Work and Pensions;
the HM Treasury Inland Revenue; the Office of the Deputy Prime
Minister; and the Office for National Statistics) coordinated by the
Office for National Statistics. The funders had no role in study design,
data collection and analysis, decision to publish, or preparation of the
manuscript. LP is supported by the UK Economic and Social Research
Council (ES/N001478/1).

Declaration of interest

Both authors have completed the ICMJE Form for Disclosure of
Potential Conflicts of Interest and have no conflicts to declare.

Funding: LP is funded by the UK Economic and Social Research
Council (ES/N001478/1).

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jpsychores.2018.07.009.

L. Poole, A. Steptoe Journal of Psychosomatic Research 113 (2018) 30–36

34

http://www.nres.npsa.nhs.uk/
http://www.nres.npsa.nhs.uk/
https://doi.org/10.1016/j.jpsychores.2018.07.009
https://doi.org/10.1016/j.jpsychores.2018.07.009


References

[1] C.D. Mathers, D. Loncar, Projections of global mortality and burden of disease from
2002 to 2030, PLoS Med. 3 (2006) e442, , https://doi.org/10.1371/journal.pmed.
0030442.

[2] N. Garin, A. Koyanagi, S. Chatterji, S. Tyrovolas, B. Olaya, M. Leonardi, E. Lara,
S. Koskinen, B. Tobiasz-Adamczyk, J.L. Ayuso-Mateos, J.M. Haro, Global multi-
morbidity patterns: a cross-sectional, population-based, multi-country study, J.
Gerontol. A Biol. Sci. Med. Sci. 71 (2016) 205–214, https://doi.org/10.1093/
gerona/glv128.

[3] K. Barnett, S.W. Mercer, M. Norbury, G. Watt, S. Wyke, B. Guthrie, Epidemiology of
multimorbidity and implications for health care, research, and medical education: a
cross-sectional study, Lancet 380 (2012) 37–43, https://doi.org/10.1016/S0140-
6736(12)60240-2.

[4] B.W. Ward, J.S. Schiller, R.A. Goodman, Multiple chronic conditions among US
adults: a 2012 update, Prev. Chronic Dis. 11 (2014) E62, , https://doi.org/10.5888/
pcd11.130389.

[5] G.G. Fillenbaum, C.F. Pieper, H.J. Cohen, J.C. Cornoni-Huntley, J.M. Guralnik,
Comorbidity of five chronic health conditions in elderly community residents: de-
terminants and impact on mortality, J. Gerontol. A Biol. Sci. Med. Sci. 55 (2000)
M84–M89.

[6] R. Gijsen, N. Hoeymans, F.G. Schellevis, D. Ruwaard, W.A. Satariano, G.A.M. van
den Bos, Causes and consequences of comorbidity: a review, J. Clin. Epidemiol. 54
(2001) 661–674, https://doi.org/10.1016/S0895-4356(00)00363-2.

[7] E.A. Bayliss, M.S. Bayliss, J.E. Ware, J.F. Steiner, Predicting declines in physical
function in persons with multiple chronic medical conditions: what we can learn
from the medical problem list, Health Qual. Life Outcomes 2 (2004) 47, https://doi.
org/10.1186/1477-7525-2-47.

[8] L. Chwastiak, E. Vanderlip, W. Katon, Treating complexity: collaborative care for
multiple chronic conditions, Int. Rev. Psychiatry Abingdon Engl. 26 (2014)
638–647, https://doi.org/10.3109/09540261.2014.969689.

[9] S. Moussavi, S. Chatterji, E. Verdes, A. Tandon, V. Patel, B. Ustun, Depression,
chronic diseases, and decrements in health: results from the World Health Surveys,
Lancet 370 (2007) 851–858, https://doi.org/10.1016/S0140-6736(07)61415-9.

[10] D.J. Smith, H. Court, G. McLean, D. Martin, J.L. Martin, B. Guthrie, J. Gunn,
S.W. Mercer, Depression and multimorbidity: a cross-sectional study of 1,751,841
patients in primary care, J. Clin. Psychiatry (2014) 1202–1208, https://doi.org/10.
4088/JCP.14m09147.

[11] J.M. Gunn, D.R. Ayton, K. Densley, J.F. Pallant, P. Chondros, H.E. Herrman,
C.F. Dowrick, The association between chronic illness, multimorbidity and de-
pressive symptoms in an Australian primary care cohort, Soc. Psychiatry Psychiatr.
Epidemiol. 47 (2010) 175–184, https://doi.org/10.1007/s00127-010-0330-z.

[12] A. Wikman, J. Wardle, A. Steptoe, Quality of life and affective well-being in middle-
aged and older people with chronic medical illnesses: a cross-sectional population
based study, PLoS One 6 (2011) e18952, , https://doi.org/10.1371/journal.pone.
0018952.

[13] W.J. Katon, Epidemiology and treatment of depression in patients with chronic
medical illness, Dialogues Clin. Neurosci. 13 (2011) 7–23.

[14] B. Mezuk, W.W. Eaton, S. Albrecht, S.H. Golden, Depression and type 2 diabetes
over the lifespan: a meta-analysis, Diabetes Care 31 (2008) 2383–2390, https://doi.
org/10.2337/dc08-0985.

[15] K. Van der Kooy, H. van Hout, H. Marwijk, H. Marten, C. Stehouwer, A. Beekman,
Depression and the risk for cardiovascular diseases: systematic review and meta
analysis, Int. J. Geriatr. Psychiatry. 22 (2007) 613–626, https://doi.org/10.1002/
gps.1723.

[16] Y. Chida, M. Hamer, J. Wardle, A. Steptoe, Do stress-related psychosocial factors
contribute to cancer incidence and survival? Nat. Clin. Pract. Oncol. 5 (2008)
466–475, https://doi.org/10.1038/ncponc1134.

[17] H.K. Ahn, J.H. Bae, H.Y. Ahn, I.C. Hwang, Risk of cancer among patients with
depressive disorder: a meta-analysis and implications, Psychooncology (2016),
https://doi.org/10.1002/pon.4084.

[18] M. Marmot, Social determinants of health inequalities, Lancet 365 (2005)
1099–1104, https://doi.org/10.1016/S0140-6736(05)71146-6.

[19] A.I. Lazzarino, M. Hamer, E. Stamatakis, A. Steptoe, Low socioeconomic status and
psychological distress as synergistic predictors of mortality from stroke and cor-
onary heart disease, Psychosom. Med. 75 (2013) 311–316, https://doi.org/10.
1097/PSY.0b013e3182898e6d.

[20] R.M. Carney, K.E. Freedland, Are somatic symptoms of depression better predictors
of cardiac events than cognitive symptoms in coronary heart disease? Psychosom.
Med. 74 (2012) 33–38, https://doi.org/10.1097/PSY.0b013e3182405ac4.

[21] A. Steptoe, E. Breeze, J. Banks, J. Nazroo, Cohort profile: the English longitudinal
study of ageing, Int. J. Epidemiol. 42 (2013) 1640–1648, https://doi.org/10.1093/
ije/dys168.

[22] L.S. Radloff, The CES-D scale: a self-report depression scale for research in the
general population, Appl. Psychol. Meas. 1 (1977) 385.

[23] D. Steffick, HRS/AHEAD documentation report, Documentation of Affective
Functioning Measures in the Health and Retirement Study, 2000 http://hrsonline.
isr.umich.edu/sitedocs/userg/dr-005.pdf.

[24] V. Garfield, C.H. Llewellyn, M. Kumari, The relationship between physical activity,
sleep duration and depressive symptoms in older adults: the English longitudinal
study of ageing (ELSA), Prev. Med. Rep. 4 (2016) 512–516, https://doi.org/10.
1016/j.pmedr.2016.09.006.

[25] J. White, P. Zaninotto, K. Walters, M. Kivimäki, P. Demakakos, J. Biddulph,
M. Kumari, C. De Oliveira, J. Gallacher, G.D. Batty, Duration of depressive symp-
toms and mortality risk: the English Longitudinal Study of Ageing (ELSA), Br. J.

Psychiatry J. Ment. Sci. 208 (2016) 337–342, https://doi.org/10.1192/bjp.bp.114.
155333.

[26] D.J. Llewellyn, I.A. Lang, K.M. Langa, F.A. Huppert, Cognitive function and psy-
chological well-being: findings from a population-based cohort, Age Ageing 37
(2008) 685–689.

[27] W. Katon, E.H.B. Lin, K. Kroenke, The association of depression and anxiety with
medical symptom burden in patients with chronic medical illness, Gen. Hosp.
Psychiatry 29 (2007) 147–155, https://doi.org/10.1016/j.genhosppsych.2006.11.
005.

[28] R.A. Pruchno, M. Wilson-Genderson, A.R. Heid, Multiple chronic condition com-
binations and depression in community-dwelling older adults, J. Gerontol. A Biol.
Sci. Med. Sci. 71 (2016) 910–915, https://doi.org/10.1093/gerona/glw025.

[29] S.H. Richards, L. Anderson, C.E. Jenkinson, B. Whalley, K. Rees, P. Davies,
P. Bennett, Z. Liu, R. West, D.R. Thompson, R.S. Taylor, Psychological interventions
for coronary heart disease, Cochrane Database Syst. Rev, John Wiley & Sons, Ltd,
2017, , https://doi.org/10.1002/14651858.CD002902.pub4.

[30] A. Cipriani, T.A. Furukawa, G. Salanti, A. Chaimani, L.Z. Atkinson, Y. Ogawa,
S. Leucht, H.G. Ruhe, E.H. Turner, J.P.T. Higgins, M. Egger, N. Takeshima,
Y. Hayasaka, H. Imai, K. Shinohara, A. Tajika, J.P.A. Ioannidis, J.R. Geddes,
Comparative efficacy and acceptability of 21 antidepressant drugs for the acute
treatment of adults with major depressive disorder: a systematic review and net-
work meta-analysis, Lancet (2018), https://doi.org/10.1016/S0140-6736(17)
32802-7.

[31] J. Ormel, P. de Jonge, Unipolar depression and the progression of coronary artery
disease: toward an integrative model, Psychother. Psychosom. 80 (2011) 264–274,
https://doi.org/10.1159/000323165.

[32] L. Poole, C. Dickens, A. Steptoe, The puzzle of depression and acute coronary
syndrome: reviewing the role of acute inflammation, J. Psychosom. Res. 71 (2011)
61–68, https://doi.org/10.1016/j.jpsychores.2010.12.009.

[33] H. Kuper, M. Marmot, H. Hemingway, Systematic review of prospective cohort
studies of psychosocial factors in the etiology and prognosis of coronary heart
disease, Semin. Vasc. Med. 2 (2002) 267–314, https://doi.org/10.1055/s-2002-
35401.

[34] R. Rugulies, Depression as a predictor for coronary heart disease. a review and
meta-analysis, Am. J. Prev. Med. 23 (2002) 51–61.

[35] A. Nicholson, H. Kuper, H. Hemingway, Depression as an aetiologic and prognostic
factor in coronary heart disease: a meta-analysis of 6362 events among 146 538
participants in 54 observational studies, Eur. Heart J. 27 (2006) 2763–2774,
https://doi.org/10.1093/eurheartj/ehl338.

[36] A. Pan, Q. Sun, O.I. Okereke, K.M. Rexrode, F.B. Hu, Depression and risk of stroke
morbidity and mortality: a meta-analysis and systematic review, JAMA 306 (2011)
1241–1249, https://doi.org/10.1001/jama.2011.1282.

[37] A.L. Gross, J.J. Gallo, W.W. Eaton, Depression and cancer risk: 24 years of follow-up
of the Baltimore epidemiologic catchment area sample, Cancer Causes Control CCC
21 (2010) 191–199, https://doi.org/10.1007/s10552-009-9449-1.

[38] B.S. Diniz, M.A. Butters, S.M. Albert, M.A. Dew, C.F. Reynolds, Late-life depression
and risk of vascular dementia and Alzheimer's disease: systematic review and meta-
analysis of community-based cohort studies, Br. J. Psychiatry J. Ment. Sci. 202
(2013) 329–335, https://doi.org/10.1192/bjp.bp.112.118307.

[39] P. Demakakos, M.B. Pierce, R. Hardy, Depressive symptoms and risk of type 2
diabetes in a national sample of middle-aged and older adults: the English long-
itudinal study of aging, Diabetes Care 33 (2010) 792–797, https://doi.org/10.
2337/dc09-1663.

[40] J.A. Okely, C.R. Gale, Well-being and chronic disease incidence: the English long-
itudinal study of ageing, Psychosom. Med. 78 (2016) 335–344, https://doi.org/10.
1097/PSY.0000000000000279.

[41] D.M. Fergusson, R. Goodwin, L. Horwood, Major depression and cigarette smoking:
results of a 21-year longitudinal study, Psychol. Med. 33 (2003) 1357–1367.

[42] A.H. Glassman, J.E. Helzer, L.S. Covey, L.B. Cottler, F. Stetner, J.E. Tipp,
J. Johnson, Smoking, smoking cessation, and major depression, JAMA J. Am. Med.
Assoc. 264 (1990) 1546–1549, https://doi.org/10.1001/jama.1990.
03450120058029.

[43] F.S. Luppino, L.M. de Wit, P.F. Bouvy, T. Stijnen, P. Cuijpers, B.W.J.H. Penninx,
F.G. Zitman, Overweight, obesity, and depression: a systematic review and meta-
analysis of longitudinal studies, Arch. Gen. Psychiatry 67 (2010) 220–229, https://
doi.org/10.1001/archgenpsychiatry.2010.2.

[44] W.J. Strawbridge, S. Deleger, R.E. Roberts, G.A. Kaplan, Physical activity reduces
the risk of subsequent depression for older adults, Am. J. Epidemiol. 156 (2002)
328–334.

[45] N. Rieckmann, M.M. Burg, I.M. Kronish, W.F. Chaplin, J.E. Schwartz,
K.W. Davidson, Aspirin adherence, depression and one-year prognosis after acute
coronary syndrome, Psychother. Psychosom. 80 (2011) 316–318, https://doi.org/
10.1159/000323168.

[46] M.A. Scult, A.R. Paulli, E.S. Mazure, T.E. Moffitt, A.R. Hariri, T.J. Strauman, The
association between cognitive function and subsequent depression: a systematic
review and meta-analysis, Psychol. Med. (2016) 1–17.

[47] P.A. Zunszain, C. Anacker, A. Cattaneo, L.A. Carvalho, C.M. Pariante,
Glucocorticoids, cytokines and brain abnormalities in depression, Prog. Neuro-
Psychopharmacol. Biol. Psychiatry 35 (2011) 722–729, https://doi.org/10.1016/j.
pnpbp.2010.04.011.

[48] P.J. Cowen, Not fade away: the HPA axis and depression, Psychol. Med. 40 (2010)
1–4, https://doi.org/10.1017/S0033291709005558.

[49] C.B. Nemeroff, E. Widerlöv, G. Bissette, H. Walléus, I. Karlsson, K. Eklund,
C.D. Kilts, P.T. Loosen, W. Vale, Elevated concentrations of CSF corticotropin-re-
leasing factor-like immunoreactivity in depressed patients, Science 226 (1984)
1342–1344.

L. Poole, A. Steptoe Journal of Psychosomatic Research 113 (2018) 30–36

35

https://doi.org/10.1371/journal.pmed.0030442
https://doi.org/10.1371/journal.pmed.0030442
https://doi.org/10.1093/gerona/glv128
https://doi.org/10.1093/gerona/glv128
https://doi.org/10.1016/S0140-6736(12)60240-2
https://doi.org/10.1016/S0140-6736(12)60240-2
https://doi.org/10.5888/pcd11.130389
https://doi.org/10.5888/pcd11.130389
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0025
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0025
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0025
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0025
https://doi.org/10.1016/S0895-4356(00)00363-2
https://doi.org/10.1186/1477-7525-2-47
https://doi.org/10.1186/1477-7525-2-47
https://doi.org/10.3109/09540261.2014.969689
https://doi.org/10.1016/S0140-6736(07)61415-9
https://doi.org/10.4088/JCP.14m09147
https://doi.org/10.4088/JCP.14m09147
https://doi.org/10.1007/s00127-010-0330-z
https://doi.org/10.1371/journal.pone.0018952
https://doi.org/10.1371/journal.pone.0018952
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0065
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0065
https://doi.org/10.2337/dc08-0985
https://doi.org/10.2337/dc08-0985
https://doi.org/10.1002/gps.1723
https://doi.org/10.1002/gps.1723
https://doi.org/10.1038/ncponc1134
https://doi.org/10.1002/pon.4084
https://doi.org/10.1016/S0140-6736(05)71146-6
https://doi.org/10.1097/PSY.0b013e3182898e6d
https://doi.org/10.1097/PSY.0b013e3182898e6d
https://doi.org/10.1097/PSY.0b013e3182405ac4
https://doi.org/10.1093/ije/dys168
https://doi.org/10.1093/ije/dys168
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0110
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0110
http://hrsonline.isr.umich.edu/sitedocs/userg/dr-005.pdf
http://hrsonline.isr.umich.edu/sitedocs/userg/dr-005.pdf
https://doi.org/10.1016/j.pmedr.2016.09.006
https://doi.org/10.1016/j.pmedr.2016.09.006
https://doi.org/10.1192/bjp.bp.114.155333
https://doi.org/10.1192/bjp.bp.114.155333
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0130
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0130
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0130
https://doi.org/10.1016/j.genhosppsych.2006.11.005
https://doi.org/10.1016/j.genhosppsych.2006.11.005
https://doi.org/10.1093/gerona/glw025
https://doi.org/10.1002/14651858.CD002902.pub4
https://doi.org/10.1016/S0140-6736(17)32802-7
https://doi.org/10.1016/S0140-6736(17)32802-7
https://doi.org/10.1159/000323165
https://doi.org/10.1016/j.jpsychores.2010.12.009
https://doi.org/10.1055/s-2002-35401
https://doi.org/10.1055/s-2002-35401
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0170
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0170
https://doi.org/10.1093/eurheartj/ehl338
https://doi.org/10.1001/jama.2011.1282
https://doi.org/10.1007/s10552-009-9449-1
https://doi.org/10.1192/bjp.bp.112.118307
https://doi.org/10.2337/dc09-1663
https://doi.org/10.2337/dc09-1663
https://doi.org/10.1097/PSY.0000000000000279
https://doi.org/10.1097/PSY.0000000000000279
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0205
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0205
https://doi.org/10.1001/jama.1990.03450120058029
https://doi.org/10.1001/jama.1990.03450120058029
https://doi.org/10.1001/archgenpsychiatry.2010.2
https://doi.org/10.1001/archgenpsychiatry.2010.2
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0220
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0220
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0220
https://doi.org/10.1159/000323168
https://doi.org/10.1159/000323168
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0230
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0230
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0230
https://doi.org/10.1016/j.pnpbp.2010.04.011
https://doi.org/10.1016/j.pnpbp.2010.04.011
https://doi.org/10.1017/S0033291709005558
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0245
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0245
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0245
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0245


[50] J.M.H.M. Reul, F. Holsboer, Corticotropin-releasing factor receptors 1 and 2 in
anxiety and depression, Curr. Opin. Pharmacol. 2 (2002) 23–33, https://doi.org/
10.1016/S1471-4892(01)00117-5.

[51] C.B. Nemeroff, K.R. Krishnan, D. Reed, R. Leder, C. Beam, N.R. Dunnick, Adrenal
gland enlargement in major depression. A computed tomographic study, Arch. Gen.
Psychiatry 49 (1992) 384–387.

[52] D. Arnone, A.M. McIntosh, K.P. Ebmeier, M.R. Munafò, I.M. Anderson, Magnetic
resonance imaging studies in unipolar depression: systematic review and meta-re-
gression analyses, Eur. Neuropsychopharmacol. 22 (2012) 1–16, https://doi.org/
10.1016/j.euroneuro.2011.05.003.

[53] C.L. Raison, L. Capuron, A.H. Miller, Cytokines sing the blues: inflammation and the
pathogenesis of depression, Trends Immunol. 27 (2006) 24–31, https://doi.org/10.
1016/j.it.2005.11.006.

[54] R. Haapakoski, J. Mathieu, K.P. Ebmeier, H. Alenius, M. Kivimäki, Cumulative
meta-analysis of interleukins 6 and 1β, tumour necrosis factor α and C-reactive
protein in patients with major depressive disorder, Brain Behav. Immun. 49 (2015)
206–215, https://doi.org/10.1016/j.bbi.2015.06.001.

[55] J. Blume, S.D. Douglas, D.L. Evans, Immune suppression and immune activation in
depression, Brain Behav. Immun. 25 (2011) 221–229, https://doi.org/10.1016/j.
bbi.2010.10.008.

[56] T.L. Bush, S.R. Miller, A.L. Golden, W.E. Hale, Self-report and medical record report
agreement of selected medical conditions in the elderly, Am. J. Public Health 79
(1989) 1554–1556, https://doi.org/10.2105/AJPH.79.11.1554.

[57] M.M. Bergmann, T. Byers, D.S. Freedman, A. Mokdad, Validity of self-reported
diagnoses leading to hospitalization: a comparison of self-reports with Hospital
Records in a Prospective Study of American Adults, Am. J. Epidemiol. 147 (1998)
969–977.

[58] C.F. Simpson, C.M. Boyd, M.C. Carlson, M.E. Griswold, J.M. Guralnik, L.P. Fried,
Agreement between self-report of disease diagnoses and medical record validation
in disabled older women: factors that modify agreement, J. Am. Geriatr. Soc. 52
(2004) 123–127, https://doi.org/10.1111/j.1532-5415.2004.52021.x.

[59] M.E. Charlson, P. Pompei, K.L. Ales, C.R. MacKenzie, A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation, J.
Chronic Dis. 40 (1987) 373–383, https://doi.org/10.1016/0021-9681(87)90171-8.

L. Poole, A. Steptoe Journal of Psychosomatic Research 113 (2018) 30–36

36

https://doi.org/10.1016/S1471-4892(01)00117-5
https://doi.org/10.1016/S1471-4892(01)00117-5
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0255
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0255
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0255
https://doi.org/10.1016/j.euroneuro.2011.05.003
https://doi.org/10.1016/j.euroneuro.2011.05.003
https://doi.org/10.1016/j.it.2005.11.006
https://doi.org/10.1016/j.it.2005.11.006
https://doi.org/10.1016/j.bbi.2015.06.001
https://doi.org/10.1016/j.bbi.2010.10.008
https://doi.org/10.1016/j.bbi.2010.10.008
https://doi.org/10.2105/AJPH.79.11.1554
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0285
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0285
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0285
http://refhub.elsevier.com/S0022-3999(18)30219-8/rf0285
https://doi.org/10.1111/j.1532-5415.2004.52021.x
https://doi.org/10.1016/0021-9681(87)90171-8

	Depressive symptoms predict incident chronic disease burden 10 years later: Findings from the English Longitudinal Study of Ageing (ELSA)
	Introduction
	Methods
	Sample and study design
	Measures
	Depressive symptoms
	Incident chronic disease
	Covariates

	Statistical analysis

	Results
	The association between baseline depressive symptoms and incident chronic illness burden
	Age, sex, wealth and short-latency disease onset sensitivity analyses
	The association between baseline depression and individual incident illnesses

	Discussion
	Ethical approval
	Acknowledgments
	Declaration of interest
	Supplementary data
	References




