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Abstract
Objective
To examine the influence of specific chronic somatic diseases and overall somatic diseases
burden on the course of depression in older persons.
Methods
This was a prospective cohort study with a two-year follow-up. Participants were depressed
persons (n=285) from the Netherlands Study of Depression in Older Persons (NESDO). The
presence of chronic somatic diseases was based on self-report. Diagnosis of depression was
assessed with the Composite International Diagnostic Interview and severity of depression
was measured with the Inventory of Depressive Symptomatology Self Report (IDS-SR).
Results
Cardiovascular diseases (odds ratio [OR]=1.67, 95% confidence interval [CI] 1.02-2.72,
p=0.041), musculoskeletal diseases (OR=1.71, 95% CI 1.04-2.80, p=0.034) and the number of
chronic somatic diseases (OR=1.37, 95% CI 1.16-1.63, p<0.001) were associated with having
a depressive disorder at 2-year follow-up. Furthermore, chronic non-specific lung diseases,
cardiovascular diseases, musculoskeletal diseases, cancer or cumulative somatic disease
burden were associated with a chronic course of depression.
Conclusion
Somatic disease burden is associated with a poor course of late-life depression. The course
of late-life depression is particularly unfavorable in the presence of chronic non-specific lung
diseases, cardiovascular diseases, musculoskeletal diseases and cancer.
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Introduction
In late life, the course of depression is often unfavorable and characterized by chronicity
or recurrence.1 An important factor contributing to the persistence of depression at old
age may be the presence of somatic comorbidity.1 It is known that somatic diseases and
depression often co-exist.2,3 Moreover, there is conclusive evidence for the negative somatic
consequences of depression (e.g. somatic morbidity and overall mortality risk) particularly in
late life.4-9 Also, almost any chronic somatic disease increases the risk for the development of
a depressive disorder.3,7,10-14 Furthermore, there is emerging evidence for the persistence of a
depressive disorder in the presence of somatic disease burden in older persons.15-19
However, very few studies have examined the influence of specific somatic diseases
on the course of depression in older persons. In the presence of cardiovascular disorders,
recurrence of depression may occur more often across the life span,14 and depressive
symptoms tend to persist in older persons with peripheral vascular diseases.20 Moreover, in
older persons with both type 2 diabetes and a co-morbid disease, persistence of depressive
symptoms appeared to be increased, but not in patients with diabetes alone.11 However,
all these studies either included only the somatically ill, or the general population in which
depression was not formally diagnosed. Therefore, evidence for the effect of specific chronic
somatic diseases on the course of late-life depression remains largely inconclusive.
Several mechanisms have been proposed to clarify the relation between depression and
a possible adverse course in the presence of somatic comorbidity. Depression and some
somatic diseases are thought to share underlying biological pathways (e.g. inflammation,
thrombo-embolism and dysregulation of the hypothalamic-pituitary-adrenocortical axis),
which may result in poorer depression outcome in the presence of comorbid somatic
disease.21-25 Furthermore, the well-known relation of late-life depression with disability
and pain secondary to somatic diseases, may account for a poorer outcome of late-life
depression.13,26-31 Alternatively, depression in older persons is difficult to diagnose in the
presence of somatic illness due to overlap of symptoms of depression, somatic disease and
sickness behavior, which may result in under-recognition and under-treatment of late-life
depression.32-36
The present study aimed to investigate the effect of chronic somatic diseases (clustered
into six specific categories) on the course of depression in depressed older persons. We
hypothesized that specific chronic somatic diseases, and the burden of cumulative chronic
somatic diseases, would be associated with an unfavorable course of depression.
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Methods
Participants
Data were used from the Netherlands Study of Depression in Old Persons (NESDO),37 an
ongoing cohort study on the determinants, long-time course and consequences of
depressive disorders among older people aged ≥60 years. An extensive description of the
study design of NESDO is provided elsewhere.37 In summary, from 2007 to 2010, participants
were included from mental healthcare and primary healthcare settings to create a sample
reflecting all different stages of depression. Excluded were persons with a Mini-Mental
State Examination score (MMSE) <18, a primary diagnosis of dementia, a psychotic disorder,
obsessive-compulsive disorder or severe addiction disorder, or insufficient command of the
Dutch language. Severity of depressive symptoms was monitored with the Inventory of
Depressive Symptomatology Self Report (IDS-SR) that was sent to all participants every six
months. Two years after the baseline measurements, a second face-to-face assessment was
performed between 2009 and 2012. The Medical Ethical Committee approved the study
and written informed consent was obtained from all participants.
The baseline NESDO sample consists of 378 older persons with a depressive disorder,
according to DSM-IV criteria, within the last 6 months before baseline assessment and
132 non-depressed older persons. Due to attrition, of the 378 depressed older persons at
baseline only 285 participated in the 2-year follow-up; this latter group was included in the
present study. Comijs et al. (2015) provided attrition rates for the 2-year results from the
NESDO. In short, attrition rates were higher in persons who were depressed at baseline and
had more severe psychopathology, lower cognitive functioning, or were recruited from an
outpatient or inpatient mental healthcare setting compared to primary care.19
Measures
Socio-demographics
Age, gender and years of education were assessed with standard questions.
Depression
The presence of a depressive disorder (major depression, dysthymia and minor depression)
according to the DSM-IV criteria within 6 months before the baseline assessment and at the
2-year follow-up assessment was measured with the Composite International Diagnostic
Interview (CIDI; WHO version 2.1). The IDS-SR was used to assess depression severity at
baseline, at 2-year follow-up, and at every 6 months in between. The IDS-SR score ranges
from 0-84 and classifies depression severity into: no depression (score <14), mild depression
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(score 14-25), moderate depression (score 26-38), severe depression (score 39-48), and very
severe depression (score >48). Comijs et al. (2015) distinguished five different courses of
depression: 1) ‘remission’ of depression defined as an IDS score <14 for at least the last two
observations; 2) ‘recurrent’ depression defined as an IDS score <14 for at least one of the
observations; 3) ‘chronic mild to moderate’ depression defined as all IDS scores of 14-38; 4)
‘chronic moderate to severe’ depression defined as all IDS scores of 26-84; and 5) chronic
depression with ‘variable severity’ defined as all IDS scores of 14-84.19
Chronic somatic diseases and somatic disease burden
A self-report questionnaire was used to assess the presence of frequently occurring chronic
somatic diseases in older persons.38 Participants were asked whether they had a chronic nonspecific lung disease (asthma, chronic bronchitis and pulmonary emphysema), peripheral
vascular disease, cardiac disease, diabetes mellitus, stroke, osteoarthritis, rheumatoid arthritis,
fibromyalgia, ulcer, Crohn’s disease, colitis ulcerosa, irritable bowel syndrome, hepatitis, liver
cirrhosis, cancer, thyroid gland disease, or any other chronic somatic disease. Self-report
on the presence of chronic somatic diseases in older persons was found sufficient when
compared to information obtained from the general practitioner, except for peripheral
vascular disease.38 Therefore, the accuracy of self-reported peripheral vascular disease was
improved by combining it with the ankle-brachial pressure index (ABI). The ABI is defined as
the blood pressure in the lower legs divided by the blood pressure in the arms, and a value
<0.9 indicates the presence of peripheral atherosclerosis.39 In the analyses, self-reported pain
in the calves during walking was included as peripheral vascular disease when ABI was ≤0.9.
Chronic somatic diseases were clustered into six disease categories, broadly in accordance
with the International Classification of Diseases, version 10 (ICD-10): 1) chronic nonspecific lung diseases including asthma, chronic bronchitis and pulmonary emphysema;
2) cardiovascular diseases including cardiac diseases, peripheral vascular disease, stroke as
well as diabetes mellitus; 3) musculoskeletal diseases including osteoarthritis, rheumatoid
arthritis and fibromyalgia; 4) gastrointestinal diseases including ulcer, Crohn’s diseases, colitis
ulcerosa, irritable bowel syndrome, hepatitis and liver cirrhosis; 5) thyroid diseases; and 6)
cancer. The total number of self-reported chronic somatic diseases was used as a measure
of overall somatic disease burden.
Statistical analyses
Analysis of attrition rates in the NESDO sample was made for the presence of somatic
diseases using Chi-square tests. Descriptive statistics were used to describe the sociodemographic, clinical and neuropsychiatric characteristics of depressed older persons at
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baseline. Logistic regression analyses were applied to investigate the associations between
baseline comorbid chronic somatic disease categories and outcome of depression at 2-year
follow-up, with adjustment for age, gender and years of education. For each of the chronic
somatic diseases with a sample size of ≥30 persons, similar analyses were performed. Then,
logistic regression was performed to investigate the association between baseline overall
somatic disease burden and outcome of depression at 2-year follow-up, with adjustment for
age, gender and years of education. To examine the associations between baseline comorbid
chronic somatic disease categories and the number of chronic somatic diseases with the
five designated courses of depression, multinomial logistic regression analyses were applied
adjusted for age, gender and years of education. We did not adjust for depression severity
at baseline because the defined depression course types were based on the severity scores
during the 2 years of follow-up. The course of depression designated ‘remission’ was used as
the reference group. No further multinomial logistic regression analyses were performed for
the various chronic somatic diseases within the somatic disease categories due to expected
insufficient power. A non-linear association between the number of chronic somatic diseases
and outcome of depression at 2-year follow-up was examined by adding a quadratic term
or square root into the regression models. The SPSS version 20.0 was used to perform the
statistical analyses.

Results
Table 1 presents the baseline socio-demographic and clinical characteristics of the study
sample. The attrition rate in the NESDO sample was significantly higher in depressed
persons with comorbid chronic non-specific lung diseases compared to depressed persons
without these diseases (p=0.027), whereas attrition rates showed no significant difference
for depressed persons with and without any of the other disease categories or with the
number of chronic somatic diseases. The reasons for attrition in depressed persons with
comorbid chronic non-specific lung diseases (n=21) were death (n=5), no interest (n=5), and
unable to participate due to mental (n=8) or physical reasons (n=3).
Table 2 presents the odds ratios (ORs) of having a depressive disorder at 2-year followup in depressed older persons with comorbid chronic somatic diseases at baseline. The
presence of cardiovascular and musculoskeletal diseases, and the number of somatic
diseases, were significantly associated with having a depressive disorder at 2-year follow-up.
Figure 1 shows the relative amount of the five courses of depression for each of the
chronic somatic disease categories. Table 3 shows the results from the multinomial logistic
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Table 1. Socio-demographics and clinical characteristics of depressed older persons.
Characteristics

Baseline sample (n=285)

Sociodemographic
Age in years, mean (sd)

70.6 (7.5)

Female gender, n (%)

187 (65.6)

Education in years, mean (sd)

10.6 (3.4)

Clinical characteristics
Major depression, past 6 months, n (%)

199 (69.8)

Dysthymia past 6 months, n (%)

4 (1.4)

Minor depression past month, n (%)

11 (3.9)

Major depression and dysthymia past 6 months, n (%)

71 (24.9)

IDS-SR total score, mean (sd)

29.7 (12.8)

MMSE, median (IQR)

28.0 (1.0)

Number of chronic diseases,
mean (sd)

2.1 (1.5)

range

0-8

0, n

34

1, n

78

2-3, n

120

≥ 4, n

52

Abbreviations: sd, standard deviation; IQR, interquartile range; IDS-SR, Inventory of Depressive
Symptomatology Self Report.

regression for chronic somatic diseases at baseline and the course of depression at 2-year
follow-up with remission (n=50) as reference outcome. In total, 29 persons could not be
included in the multinomial logistic regression analyses due to missing data on the type of
course of depression. Compared to the included persons, they had significantly less years
of education (p=0.043), but did not differ in age, gender, number of chronic diseases or
specific somatic diseases. Depressed older persons with chronic non-specific lung diseases
had an odds ratio of 3.39 (95% CI 1.01-11.38, p=0.048) for having a moderate to severe
chronic depression. Similarly, cardiovascular and musculoskeletal diseases were significantly
associated with a moderate to severe chronic course of depression in the 2-year followup. Furthermore, cardiovascular diseases, cancer and overall somatic disease burden were
significantly associated with a chronic course with variable severity. For each additional
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chronic somatic disease, the chance of having a moderate to severe chronic depression
increases with 92% (OR=1.92, 95% CI 1.41-2.61, p<0.001). No significant associations were
found for the quadratic term or square root of the number of chronic somatic diseases
suggesting that there was no non-linear association between the number of chronic
somatic diseases and depression status at 2-year follow-up.
Table 2. Associations between chronic somatic diseases and a depressive disorder at 2-years followup (n=285).

Chronic somatic disease at baseline

Chronic non-specific lung disease

Odds of having a depressive disorder at 2-year
follow-upa (n=138)
n (%)

Odds ratio (95% CI)

Wald test

p

37 (13.0)

1.46 (0.73-2.95)

1.140

0.286

Asthma

15 (5.3)

-

-

-

Chronic bronchitis

20 (7.0)

-

-

-

Pulmonary emphysema

7 (2.5)

-

-

-

Cardiovascular disease

104 (36.3)

1.67 (1.02-2.72)

4.196

0.041

Cardiac disease

61 (21.5)

1.57 (0.89-2.78)

2.372

0.124

Stroke

30 (10.5)

1.94 (0.89-4.25)

2.743

0.098

Peripheral vascular disease

10 (3.5)

-

-

-

Diabetes

35 (12.3)

1.70 (0.82-3.50)

2.043

0.153

Musculoskeletal disease

149 (52.5)

1.71 (1.04-2.80)

4.497

0.034

Osteoarthritis

142 (50.0)

1.55 (0.94-2.53)

2.999

0.083

Reumatoid arthritis

13 (4.6)

-

-

-

Fybromyalgia

12 (4.2)

-

-

-

Gastrointestinal disease

69 (24.3)

1.63 (0.94-2.84)

3.013

0.083

Ulcer

40 (14.0)

1.55 (0.78-3.07)

1.378

0.207

Intestinal diseases

34 (12.0)

2.12 (1.00-4.52)

3.778

0.052

Liver disease or liver cirrhosis

6 (2.1)

-

-

-

Thyroid

32 (11.3)

1.45 (0.68-3.09)

0.914

0.339

Cancer

62 (24.3)

1.25 (0.71-2.21)

0.740

0.435

Number of chronic somatic diseases
(continuum)

-

1.37 (1.16-1.63)

13.375

<0.001

Notes: Adjusted for age, gender and years of education. Degrees of freedom (df) = 1 for all tests.
a. Using logistic regression, separate models for each chronic somatic disease.
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Table 3. Multinomial logistic regression for chronic somatic diseases at baseline and the course of depression at 2-years follow-up with remission (n=50) as
reference outcome.

OR (95% CI)

0.048

Wald
test

0.826

p

2.15 (0.91-5.10)

1.18 (0.31-4.48) 0.061

OR (95%)

3.028

0.188

0.082

0.805

p

2.28 (0.91-5.73)

3.77 (1.62-8.74)

2.94 (1.23-7.05)

0.469

9.525

5.849

3.39 (1.01-11.38) 3.893

OR (95% CI)

0.033

0.904

0.078

0.002

0.016

0.048

Chronic

0.82 (0.14-4.81)

0.003

1.71 (0.77-3.77) 1.733

0.497

0.90 (0.30-2.70)

0.064

moderate to severe (n=60)

p

4.62 (1.70-12.51) 9.041

0.126

1.38 (0.55-3.48) 0.386

0.134

3.426

<.001

Chronic

0.070

2.347

0.423

0.36 (0.10-1.37) 2.244

2.70 (0.94-7.73)

17.126

mild to moderate (n=66)

0.685

2.11 (0.81-5.49)

0.660

0.483

0.455

1.92 (1.41-2.61)

Chronic

3.19 (0.91-11.17) 3.278

OR (95% CI)

0.164
0.270

0.59 (0.16-2.15)

0.492

1.51 (0.51-4.44) 0.559

0.194

variable severity (n=31)

Chronic somatic disease
categories (n)

1.22 (0.47-3.20)
1.218

1.55 (0.46-5.24)

0.010

1.22 (0.90-1.66) 1.687

Recurrent

CNSLD (n=35)

1.61 (0.69-3.77)
0.653

4.50 (1.44-14.08) 6.663

0.001

(n=48)

Cardiovascular (n=89)

1.26 (0.46-3.40) 0.508
0.073

11.086

Baseline

Musculoskeletal (n=137)

3.214

0.070

1.79 (1.27-2.52)

p

Gastrointestinal (n=63)
0.22 (0.04-1.15)
3.292

0.342

Wald
test

Thyroid (n=30)
2.74 (0.92-8.16)

0.903

Wald
test

Cancer (n=55)
1.17 (0.84-1.63)

Wald
test

Number of chronic
somatic diseases
(continuum)

Notes: CNSLD: chronic non-specific lung diseases. OR: Odds Ratio. CI: Confidence Interval. Adjusted for gender, age and years of education. Degrees of freedom = 1 for all
tests. Separate models for each chronic somatic disease category.
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Figure 1. The course of depression at 2-years follow-up for chronic somatic diseases at baseline.
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Discussion
The present study shows that the presence of somatic comorbidity is associated with an
unfavorable course of late-life depression. More specifically, depressed older persons with
cardiovascular diseases, musculoskeletal diseases or cumulative somatic disease burden are
more likely to have a depressive disorder 2 years later. Furthermore, depressed older persons
with chronic non-specific lung diseases, cardiovascular diseases, musculoskeletal diseases,
cancer or cumulative somatic disease burden are more likely to have a chronic course of
depression. Thyroid and gastrointestinal diseases had no significant impact on the course
of late-life depression.
In line with our findings, the Longitudinal Aging Study Amsterdam (LASA) also found
that in older persons aged 55-85 years the overall somatic disease burden was associated
with the persistence of depression;15 however, in LASA depression was not formally
diagnosed. Our results are also partly in line with the Netherlands Study of Depression and
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Anxiety (NESDA).40 In that study, investigation of a younger adult population (aged 18-65
years) showed that musculoskeletal diseases and diabetes had a negative impact on the
course of depression at 2-year follow up; however, there was no impact of overall somatic
disease burden on the course of depression.40 In contrast to our findings, a recent review
found no higher risk for recurrence of depression in the presence of somatic comorbidity.41
However, the results of that review should be interpreted with caution as only a few studies
were included since most of them examined recurrence of depression in a somatically ill
population only. Moreover, because none of the studies included an older population their
results cannot accurately be compared with ours. Another study found that the course
of depression did not differ for depressed persons with and without insulin-dependent
diabetes, whereas persistence of depression was more often found in depressed persons
with a history of myocardial infarction.42 In the latter study, although most of the participants
with comorbid somatic disease were aged ≥40 years, the extent to which the cohort was an
older population was not reported.
In summary, our results are not directly comparable with other studies investigating the
course of depression in the presence of specific chronic somatic diseases due to different
methodological and sample characteristics.
A major strength of the present study is that the study sample consisted of both
somatically ill and healthy depressed older persons enrolled from a primary healthcare
population, and from an outpatient and an inpatient mental healthcare population. To our
knowledge, no other study has examined the course of depression in older persons with
and without specific chronic somatic diseases in which depression was formally diagnosed
and severity of depression was measured regularly.
This study has also some limitations. Our earlier study found that severity of latelife depression may be overestimated in the presence of somatic comorbidity due to
misattribution of symptoms of chronic somatic diseases to depression.32 This applies to the
five different courses of depression, as defined by severity scores on the IDS-SR. For the
IDS-SR we earlier identified a mood, motivation and somatic symptom dimension at old
age, and found that symptoms of the somatic and motivation dimension partly overlapped
with symptoms of chronic somatic diseases and sickness behavior.14,43 Therefore, some
overestimation of severity of the chronic course types will occur. Also, in our present study,
attrition was significantly higher in depressed persons with comorbid chronic non-specific
lung diseases mainly due to death and mental problems. It is likely that depressed persons
with chronic non-specific lung diseases that were lost to follow-up had a poorer course
of depression. This probably results in underestimation of the negative effect of chronic
non-specific lung diseases on the course of depression during follow-up and the presence
of depression at 2-year follow-up. Our finding that chronic non-specific lung diseases and

89

Chapter 5

cancer have a negative impact on the course, but not on the presence of depression at
2-year follow-up, may be explained by an effect on depressive symptom severity only. This is
in line with our previous finding that worsening of mood symptoms of depression occurs in
the presence of a higher somatic disease burden.14 However, for cancer and cardiovascular
disease, it cannot be excluded that the association with a chronic course with variable severity
may in part reflect symptoms of sickness behavior, cancer or cardiovascular disease.29 Also,
the low prevalence rates of chronic non-specific lung diseases and thyroid disease may have
led to insufficient power to provide more conclusive answers, especially with respect to the
course of depression at 2 years follow-up. We carefully considered withdrawing the chronic
non-specific lung diseases and thyroid diseases from the multinomial logistic regression as
it turned out that prevalence rates were low. However, a significant association was found
between chronic non-specific lung diseases and a moderate to severe chronic course type
of depression at 2 years follow-up. For this reason, we considered this a meaningful and
valid result. At the same time, we acknowledge that the non-significant association between
thyroid diseases and course types at 2 years follow-up is most probably inconclusive.
Finally, the presence of chronic somatic diseases was based on self-report only and was
not assessed by a physician. However, with the exception of osteoarthritis, self-report on
chronic somatic diseases in depressed older persons was shown to be consistent with
information obtained from medical records.38 For osteoarthritis, older persons may have
pain and stiffness in the joints due to osteoarthritis but may not always consult a general
practitioner, indicating that self-report on osteoarthritis is sufficient. Furthermore, it is
reported that including information on the use of medication,40 or receiving treatment for
a certain somatic disease, did not further improve the accuracy of self-reported chronic
somatic diseases.38
In conclusion, our results indicate that chronic non-specific lung diseases, cardiovascular
diseases, musculoskeletal diseases and cancer have a negative impact on the course of
late-life depression, and that a cumulative negative impact occurs with increasing overall
somatic disease burden. The awareness of a negative impact of somatic comorbidity on the
course of depression stresses the importance to improve treatment in older persons who
are frequently confronted with both depression and chronic somatic diseases. Although
cognitive behavioral therapy44 and antidepressants45,46 are effective in treating depression
in the presence of somatic comorbidity, it is important to treat somatic comorbidity at the
same time. It is shown that an integrated care-management model in primary health care for
depressed persons with comorbid diabetes or coronary heart disease resulted in a greater
improvement in the quality of life and outcome of depression and chronic somatic diseases,
compared to usual care.47,48 Finally, improving the treatment of depression in the presence
of somatic comorbidity is important not only for reasons such as mental wellbeing, quality
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of life, disability and mortality, but also to help limit the increasing healthcare costs in an
aging population. 49-52
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