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The impact of somatic symptoms on the 
course of major depressive disorder
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ABSTRACT

Introduction: Somatic symptoms have been suggested to negatively affect the course of 
major depressive disorder (MDD). Mechanisms behind this association, however, remain 
elusive. This study examines the impact of somatic symptoms on MDD prognosis and 
aims to determine whether this effect can be explained by psychiatric characteristics, 
somatic diseases, lifestyle factors, and disability.
Methods: In 463 MDD patients (mean age=44.9 years, 69.8% female) from the 
Netherlands Study of Depression and Anxiety (NESDA), we examined whether the 
type and number of somatic symptom clusters predicted the two-year persistence of 
MDD. Diagnoses of MDD were established with the Composite International Diagnostic 
Interview (CIDI) and somatic symptom clusters were assessed with the Four-Dimensional 
Symptom Questionnaire (4DSQ) somatization scale. Psychiatric characteristics, somatic 
diseases, lifestyle factors, and disability were taken into account as factors potentially 
underlying the association.
Results: The cardiopulmonary, gastrointestinal, and general cluster significantly 
predicted the two-year persistence of MDD, but only when two or more of these clusters 
were present (OR=2.32, 95% CI=1.51– 3.57, p<.001). Although the association was 
partly explained by MDD severity, the presence of multiple somatic symptom clusters 
remained a significant predictor after considering all potentially underlying factors 
(OR=1.69, 95%CI=1.07–2.68, p=0.03).
Conclusions: Somatic symptoms are predictors of a worse prognosis of MDD 
independent of psychiatric characteristics, somatic diseases, lifestyle factors, and 
disability. These results stress the importance of considering somatic symptoms in the 
diagnostic and treatment trajectory of patients with MDD. Future research should focus 
on identifying treatment modalities targeting depressive as well as somatic symptoms.
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INTRODUCTION

Major depressive disorder (MDD) is highly prevalent in the general population [166,193] 
and has a substantial impact on physical, occupational, and social functioning [21,150]. 
The course of MDD varies widely across individual patients. Although the majority of 
patients achieve remission within the six months following disorder onset, 20% of patients 
develop a chronic disorder that lasts for two years or longer [194,195]. It is important to 
identify the factors that predict such an unfavourable course as more insight into their 
effects is essential for optimizing treatment strategies.
Somatic symptoms are often reported by patients with MDD [196,197]. Kroenke et al., for 
example, showed that patients with the mental disorder experienced an average of six 
somatic symptoms during the past month [152]. Several studies have shown that somatic 
symptoms are associated with a poor prognosis of MDD [198-200]. A study among 
patients with incident MDD, for example, demonstrated that remission rates were twice 
as low in patients with severe somatic symptoms as in patients without those symptoms 
[200]. In addition, a primary care study showed that somatic symptoms were related 
to chronicity of MDD [199]. Despite extensive research on the association between 
somatic symptoms and outcome of MDD, however, little is known about the specificity 
of this association. Somatic symptoms are a heterogeneous group of symptoms and 
specific symptoms may therefore show differential associations with the course of MDD 
[38]. Similarly, as somatic symptoms often co-occur [201], their association with the 
course of MDD could be conditional on the number of these symptoms. More insight 
into the specific characteristics of somatic symptoms that affect the course of MDD may 
contribute to better recognition of MDD patients at risk for a worse prognosis.
In addition, although the physical inconvenience of somatic symptoms may directly 
maintain feelings of depression, other mechanisms have also been hypothesized to 
underlie the association of these symptoms with the course of MDD. For example, 
somatic symptoms are associated with specific psychiatric characteristics such as more 
severe depressive symptoms and comorbid mental disorders [45,198], which are also 
well-known predictors of a poor course of MDD [64]. Similarly, depressed patients with 
somatic symptoms receive less optimal psychiatric treatment than patients without 
those symptoms [183] and this could also worsen the course of MDD [202]. Somatic 
diseases have also been shown to be associated with MDD prognosis [203] and have 
therefore been suggested to underlie somatic symptoms that affect the course of 
MDD. Furthermore, an unhealthy lifestyle (e.g., heavy alcohol use and lack of physical 
activity) could cause and/or result from somatic symptoms [204], and these factors 
are also predictors of an unfavorable course of MDD [205]. Finally, researchers have 
hypothesized that disability resulting from somatic symptoms may affect the course of 

4
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MDD [198]. To our knowledge, no previous study has simultaneously considered such a 
wide range of factors (i.e., psychiatric characteristics, somatic diseases, lifestyle factors, 
and disability) and has examined whether they explain the effect of somatic symptoms 
on MDD prognosis.
In this study, we aim to examine the impact of specific types and numbers of somatic 
symptoms on the 2-year course of MDD in a large sample of MDD patients (N=463). 
Second, we investigate potential mechanisms underlying this association by focusing 
on psychiatric characteristics, somatic diseases, lifestyle factors, and disability.

METHODS

Study sample
Data were derived from the Netherlands Study of Depression and Anxiety (NESDA), 
a large-scale longitudinal cohort study aimed at studying the long-term course of 
depressive and anxiety disorders. A total of 2,981 adults (18-65 years) were initially 
included, consisting of a healthy control group, people with a history of depressive or 
anxiety disorder and people with current depressive and/or anxiety disorder. Participants 
were recruited from community (19%), primary care (54%) and outpatient mental health 
care services (27%) to represent various settings and stages of psychopathology. 
Community-based participants had previously been identified in a population-based 
study, and primary care participants were selected from a random sample of consulting 
patients of 65 general practitioners through a three-stage screening procedure (involving 
the Kessler 10 scale [206] as screening questionnaire and the short-form Composite 
International Diagnostic Interview [CIDI] as phone-screen interview). Mental health care 
participants were recruited when newly enrolled at one of the seventeen participating 
mental health organization locations. Patients were excluded when they had insufficient 
command of the Dutch language or a primary clinical diagnosis of bipolar disorder, 
obsessive compulsive disorder, severe substance use disorder, psychotic disorder, 
or organic psychiatric disorder. The research protocol was approved by the Ethical 
Committee of the three participating universities and all participants gave written 
informed consent. A detailed account of the rationale, objectives, and methods of NESDA 
can be found elsewhere [172]. Interviews took place in 2004-2007 (first interview), two 
years later (second interview; response N=2,596 [87.1%] [207]), and four years later 
(third interview; response N=2,402 [80.6%]), and included a face-to-face assessment 
as well as paper-and-pencil questionnaires.
For the current study, we selected all participants with a diagnosis of MDD in the six 
months prior to the second interview with valid data on somatic symptoms (N=526; see 
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Figure 1 for a schematic representation of the study design). Compared to non-selected 
participants, the selected participants received education for a shorter time period (12.6 
versus 11.9 years, p<.001), but no differences were found with respect to sex (65.4% 
versus 68.8% female, p=.15) or age (43.8 versus 44.9 years, p=.09). Of all selected 
persons, those with incomplete data on MDD at the follow-up assessment were excluded 
from the analyses (N=63 [12.0%]). Excluded persons received less education (10.5 
versus 12.1 years, p=<.001) than persons with complete data; however, age (44.4 versus 
44.9 years, p=.74), sex (61.9% versus 69.8% female, p=.25), and the number of somatic 
symptom clusters (1.8 versus 1.5, p=.06) were not associated with non-response.

Figure 1. Study design.

First interview Second interview Third interview 

MDD MDD 

-2 years 

Outcome 

Time 

Selection 

Baseline +2 years 

Predictor 
Somatic symptom 

clusters 
Somatic symptom 

clusters 

Figure 1. Study design. 

The two-year persistence of MDD
Diagnoses of MDD were established with the CIDI (version 2.1 [173]) according to 
the DSM-IV criteria [40], administered by especially trained research staff. The CIDI 
has shown high interrater and test-retest reliability and high validity [173]. MDD was 
considered persistent when a person also met the DSM-IV criteria for MDD in the six 
months before the third interview (i.e., after two years).

Somatic symptom clusters
The self-report somatization scale of the Four-Dimensional Symptom Questionnaire 
(4DSQ [174]) was used to score the frequency of 16 somatic symptoms (scoring 1=’never’ 
to 5=’often’) in the past week. In line with a previous study by our group [197], four 
clusters of somatic symptoms were distinguished: cardiopulmonary symptoms (i.e., 
excessive perspiration, pain in chest, palpitations, pressure or tight feeling in chest, 
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and shortness of breath), musculoskeletal symptoms (i.e., back pain, neck pain, muscle 
pain, and tingling in fingers), gastrointestinal symptoms (i.e., bloated feeling in abdomen, 
nausea or upset stomach, and pain in abdomen or stomach area), and general symptoms 
(i.e., dizziness or feeling lightheaded, fainting, and headache). A cluster was considered 
present when at least one of the symptoms included in that cluster was scored with 3 
(‘regularly’) to 5 (‘often’) (see also [197]). A weakness of the 4DSQ is that it focuses 
on a one-week time frame, regardless of the duration of that symptom. This might be 
problematic as ample evidence shows that chronic and not temporary somatic symptoms 
are associated with the long-term course of MDD [198,208-213]. We therefore only 
considered somatic symptom clusters to be present when they were reported at the 
first as well as the second interview. To test whether the persistence of MDD was only 
increased in patients reporting somatic symptom clusters at both interviews and not in 
those reporting clusters at only one of the interviews, we performed a set of sensitivity 
analyses (see ‘Statistical analyses’).

Baseline factors
Since sociodemographic and socioeconomic factors have been shown to be associated 
with somatic symptoms as well as the course of MDD [38,64], basic covariates included 
age (in years), sex, years of education (in years, starting from primary school), marital 
status (married versus not married), and employment status (employed versus 
unemployed). We considered psychiatric characteristics, somatic diseases, lifestyle 
factors, and disability as potential mechanisms underlying the association of somatic 
symptoms with the course of MDD.

Psychiatric characteristics
Psychiatric characteristics were divided into MDD characteristics, comorbidity, and 
treatment.

MDD characteristics
The current severity of MDD and its history (age of onset and chronicity) were considered 
as MDD characteristics. The current severity of depressive symptoms was assessed with 
the 16-item Quick Inventory of Depressive Symptomatology-Self-Report (QIDS-SR; [68], 
a reliable and valid instrument which focuses on the symptoms included in the DSM-IV 
diagnostic criteria for MDD [40] during the past week. The age of onset was derived from 
the CIDI and the prior chronicity of MDD was defined as having a diagnosis of MDD, as 
established with the CIDI, in the six months prior to the first interview (i.e., the interview 
two years before baseline).
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Comorbidity
The severity of anxiety during the past week was assessed with the subjective subscale 
of the Beck Anxiety Inventory (BAI [214,215]). The presence of (hypo)mania during the 
past six months was established with the CIDI.

Treatment
Treatment included frequent use of antidepressants and benzodiazepines as well 
as psychological treatment. Frequent use (at least 50% of the days) of psychoactive 
medication was assessed by drug container inspection of medication used in the past 
month, classified according to the World Health Organization Anatomical Therapeutic 
Chemical (ATC) classification [216]. We considered the use of SSRIs (selective serotonin 
reuptake inhibitors [ATC-code N06AB]), other antidepressants (ATC-codes N06AA, 
N06AF, N06AG, N06AX), and benzodiazepines (ATC-codes N03AE, N05BA, N05CD, 
and N05CF). Self-reported psychological treatment in the past six months included 
formal psychotherapy, counseling, and skills training.

Somatic diseases
Somatic diseases included the number of self-reported chronic diseases currently 
under treatment. For the assessment, participants were asked whether they had 
specific diseases (i.e., lung disease, heart disease, diabetes mellitus, CVA, arthritis, 
osteoarthritis, rheumatic complaints, tumor, hypertension, gastrointestinal ulcer or 
disorder, liver disease, epilepsy, chronic fatigue syndrome, allergy, thyroid gland disease, 
injury) or potential additional chronic somatic diseases that were not explicitly asked, 
and whether they received treatment for the reported diseases.

Lifestyle factors
Lifestyle factors included self-reported smoking status (never, former, current), alcohol 
use during the past year (total score on the Alcohol Use Disorders Identification Test 
[AUDIT]; [175]), and physical activity (measured in MET-minutes [ratio of energy 
expenditure during activity compared with rest times the number of minutes performing 
the activity] during the past week assessed with the International Physical Activity 
Questionnaire [IPAQ] [176]).

Disability
Disability was defined as the standardized score (score 0-100) on the self-report World 
Health Organization Disability Assessment Schedule 2.0 (WHO-DAS II), assessing 
difficulties in six domains of life (i.e., cognition, mobility, self-care, interpersonal 
interactions, life activities, and participation in society) during the last 30 days [217].

4
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Statistical analyses
All analyses were conducted with SPSS version 22.0 (SPSS Inc, Chicago, Illinois).
Main analyses: First, logistic regression analyses were used to explore the association 
of specific types of somatic symptoms with the persistence of MDD. As somatic symptom 
clusters often co-occur, we next examined whether the association between somatic 
symptom clusters and the course of MDD was conditional on the number of clusters. 
Subsequently, independent sample T-tests (for continuous variables) and chi-square 
tests (for categorical variables) were used to test whether patients with and without 
baseline somatic symptom clusters as well as patients with and without persistent MDD 
during follow-up differed in their psychiatric characteristics, somatic diseases, lifestyle 
factors, and disability. Baseline factors that were significantly related to both somatic 
symptom clusters and the persistence of MDD were considered as potential underlying 
mechanisms. Multivariable logistic regression analyses were performed to examine 
whether these factors could explain the association of the somatic symptom clusters 
with the persistence of MDD.
To determine which baseline factors were included in the multivariable model, a 
significance level of .10 was applied. For all other analyses, the significance level was 
set to .05.
Incomplete scores were found for several baseline factors, ranging from 0.002% for 
mania to 9.3% for physical activity. For variables based on scale scores, values were 
considered missing if the participant had not completed the minimum number of items 
required to reliably calculate the scale score according to the scale manual. Incomplete 
values on baseline factors were imputed with the mean (for continuous variables) or the 
most common score (for categorical variables) on this variable in our sample.
Sensitivity analyses: As a set of sensitivity analyses, we tested whether somatic symptom 
clusters reported at either the first or the second, or at both interviews were predictors 
of the persistence of MDD using logistic regression analyses. We expected that only 
chronic somatic symptom clusters (i.e., present at both interviews) were associated with 
an increased risk of having a persistent MDD at follow-up.
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RESULTS

Sample characteristics
Mean age of the sample was 44.9 (SD=12.3) years and 69.8% of patients were female. 
The overall persistence rate of MDD at two-year follow-up was 42.8% (see Table 1).

Table 1. Sample characteristics.

mean (sd) / N (%)
Baseline characteristics
Sociodemographics
Age (in years) 44.9 (12.3)
Female 323 (69.8%)
Education (in years) 12.1 (3.3)
Married 169 (36.5%)
Employed 239 (51.6%)
Somatic symptom clusters
Cardiopulmonary cluster 163 (35.2%)
Musculoskeletal cluster 242 (52.3%)
Gastrointestinal cluster 138 (29.8%)
General cluster 134 (28.9%)

Follow-up characteristics
Persistent MDD at 2 year follow-up 198 (42.8%)

Somatic symptom clusters predicting the two-year persistence of MDD
Figure 2A shows associations between different types of somatic symptom clusters 
and the persistence of MDD. The cardiopulmonary, gastrointestinal, and general 
somatic symptom clusters were significant predictors of persistent MDD, whereas the 
musculoskeletal symptom cluster was not. To examine whether these associations were 
conditional on the number of reported clusters, we summed the three clusters of somatic 
symptoms that showed significant associations with the persistence of MDD (see Figure 
2B). Persons with two or three somatic symptom clusters, but not those with one cluster, 
were at an increased risk of having MDD persistence at follow-up. Since groups of 
patients with specific numbers of clusters were small (N=136 for one cluster, N=82 with 
two clusters, and N=45 with three clusters), we focused on persons with no/single (no 
or one; N=336) and multiple (two or three; N=127) clusters of somatic symptoms in the 
subsequent analyses.

4
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Figure 2. Types and numbers of somatic symptom clusters predicting the persistence of MDD.

No clusters                         
(reference; N=200) 

One cluster                  
(N=136) 

Two clusters                   
(N=82) 

Three clusters                         
(N=45) 

0.1 1 10
OR (log scale) 

B. Number of clusters 

Cardiopulmonary 
cluster                 

(N=163) 

Musculoskeletal 
cluster                     

(N=242) 

Gastrointestinal 
cluster                 

(N=138) 

General cluster  
(N=134) 

0.1 1 10
OR (log scale) 

A. Types of clusters 

Based on logistics regression analyses adjusted for basic covariates (i.e., age, sex, education, marital status 
and employment status).

Effects of baseline factors
We tested whether patients with multiple somatic symptom clusters at baseline differed 
from patients with no/single somatic symptom clusters in their psychiatric characteristics, 
somatic diseases, lifestyle factors, and disability (see Table 2). In addition, we examined 
whether these baseline factors differed across patients with and without persistent MDD 
at follow-up (see Table 2). Of all baseline factors, the severity of MDD, the severity of 
anxiety, use of benzodiazepines, and disability showed associations to the presence 
of multiple somatic symptom clusters as well as the persistence of MDD with p<.10. 
In Table 3, we explored whether these factors explained the association of somatic 
symptom clusters and MDD persistence. In the basic model, having multiple somatic 
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symptom clusters was a strong predictor of the persistence of MDD (OR=2.32, 95%CI=1.51-
3.57, p=<.001). Adjustment for the severity of MDD resulted in a considerable reduction 
in the odds ratio (OR=1.69, 95%CI=1.07-2.67, p=.02), whereas further adjustment for the 
severity of anxiety (OR=1.78, 95%CI=1.12-2.82, p=.02), use of benzodiazepines (OR=1.79, 
95%CI=1.12-2.85, p=.02), and disability (OR=1.78, 95%CI=1.11-2.85, p=.02) did not 
substantially change results.

Table 2. Baseline factors in patients with and without multiple somatic symptom clusters at baseline 
and persistent MDD at follow-up.

Multiple somatic 
symptom clusters

at baseline

Persistent MDD
at follow-up

No
N=336

Yes
N=127

No
N=265

Yes
N=198

Baseline factor mean (sd) / 
N (%)

mean (sd) 
/ N (%)

p mean (sd) / 
N (%)

mean (sd) / 
N (%)

p

Psychiatric characteristics
MDD characteristics
Severity
Symptom severity 9.7 (4.7) 13.2 (4.6) <.001 9.5 (4.3) 12.3 (5.2) .001
History
Age of onset 27.5 (13.4) 27.8 (13.6) .81 29.2 (14.0) 25.3 (12.3) .002
Chronicity prior to baseline 208 (61.9%) 88 (69.3%) .16 148 (55.8%) 148 (74.7%) <.001
Comorbidity
Severity of anxiety 5.3 (3.9) 8.0 (4.2) <.001 5.6 (4.2) 6.7 (4.1) .009
Mania 38 (11.3%) 16 (12.6%) .75 30 (11.3%) 24 (12.1%) .88
Treatment
Use of SSRIs 69 (20.5%) 32 (25.2%) .31 60 (22.6%) 41 (20.7%) .65
Use of other antidepressants 57 (17.0%) 22 (17.3%) >.99 34 (12.8%) 45 (22.7%) .006
Use of benzodiazepines 26 (7.7%) 19 (15.0%) .02 19 (7.2%) 26 (13.1%) .04
Psychological treatment 220 (65.5%) 65 (51.2%) .005 167 (63.0%) 118 (59.6%) .50

Somatic diseases
Number of chronic somatic 
diseases

0.6 (0.9) 1.1 (1.0) <.001 0.7 (0.9) 0.7 (1.0) .87

Lifestyle factors
Smoking status .45 .74
 Never 99 (29.5%) 38 (29.9%) 77 (29.1%) 60 (30.3%)
 Former 117 (34.8%) 37 (29.1%) 92 (34.7%) 62 (31.3%)
 Current 120 (35.7%) 52 (40.9%) 96 (36.2%) 76 (38.4%)
Alcohol use 5.0 (5.6) 4.6 (6.4) .43 5.1 (5.7) 4.6 (6.0) .33
Physical activity (in 1,000 
MET-minutes)

4.0 (3.3) 4.0 (3.3) .98 4.1 (3.4) 3.8 (3.2) .33

Disability
Level of disability 37.1 (20.2) 53.6 (20.6) <.001 38.0 (21.5) 46.5 (20.8) <.001

P-values based on independent sample T-tests for continuous variables and chi-square statistics for categorical 
variables.

4
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Table 3. The effect of multiple somatic symptom clusters on the two-year persistence of MDD, 
adjusted for baseline factors.

Two-year persistence of MDD
Predictor OR 95% CI p
Basic modela

Multiple somatic symptom clusters 2.32 1.51-3.57 <.001
Additionally adjusted for the severity of MDDb

Multiple somatic symptom clusters 1.69 1.07-2.67 .02
Additionally adjusted for the severity of anxietyc

Multiple somatic symptom clusters 1.78 1.12-2.82 .02
Additionally adjusted for benzodiazepine used

Multiple somatic symptom clusters 1.79 1.12-2.85 .02
Additionally adjusted for disabilitye

Multiple somatic symptom clusters 1.78 1.11-2.85 .02

Based on stepwise logistic regression analyses with having no/single clusters as reference category. Baseline 
factors that were significantly (p<.10) associated with having multiple clusters as well as MDD persistence (see 
Table 1) were consecutively included in the model. a Adjusted for basic covariates (i.e., age, sex, education, 
marital status, and employment status). b Adjusted for basic covariates and the severity of MDD. c Adjusted basic 
covariates, the severity of MDD, and anxiety. d Adjusted basic covariates, the severity of MDD, the severity 
of anxiety, and benzodiazepine use. e Adjusted basic covariates, the severity of MDD, the severity of anxiety, 
benzodiazepine use, and disability.

Sensitivity analyses
Finally, we performed a set of sensitivity analyses to examine whether somatic symptom 
clusters reported at the first as well as the second interview (i.e., chronic clusters) were 
stronger predictors of the persistence of MDD than clusters reported at only one of 
these interviews (i.e., temporary symptoms). Supplementary Figure 1 shows that most 
chronic clusters were predictors of having persistent MDD, whereas none of the temporary 
somatic symptom clusters were. Of the musculoskeletal cluster, neither temporary nor 
chronic symptoms were significantly associated with the persistence of MDD.

DISCUSSION

This study found that the somatic clusters of cardiopulmonary, gastrointestinal, and general 
symptoms predicted an unfavorable course of MDD, but only when two or more of these 
clusters were reported. Although the association was partly explained by the severity of 
MDD, somatic symptoms significantly predicted an unfavorable course of MDD independent 
of psychiatric characteristics, somatic diseases, lifestyle factors, and disability.
Strengths of this study are that we prospectively examined whether varying types and 
numbers of somatic symptom clusters predicted the course of MDD in a large sample 
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(N=463) of patients with a DSM-IV diagnosis of MDD. In addition, we are the first who 
considered such a wide range of psychiatric characteristics, somatic diseases, lifestyle 
factors, and disability as potential explanations for the association. A limitation of this 
study is that the assessment of somatic symptoms did not include their duration, while 
this is strongly associated with the course of MDD [208,213]. We aimed to overcome this 
limitation by only considering somatic symptoms clusters that were reported at baseline 
and two years earlier and sensitivity analyses indeed showed that only these chronic 
symptoms, and not those reported at either baseline or two years earlier, predicted the 
course of MDD. A second limitation is that the assessment of most baseline factors 
(e.g., somatic diseases, lifestyle factors) was based on self-report questionnaires, which 
might have resulted in recall and social desirability bias. Somatic diseases, however, 
have been shown to be reported accurately by patients [177].
In line with previous research [200,218], this study showed that somatic symptoms 
predicted a worse course of MDD. Our results increase insights into the specificity of 
this association as we showed that different types of somatic symptom clusters (i.e., 
cardiopulmonary, gastrointestinal, and general symptoms) as well as the number of 
clusters were important predictors of MDD persistence [185,198,200]. Our finding that 
the musculoskeletal cluster did not interfere with the course of MDD, however, is in 
contrast with previous research. Two studies focusing on individual musculoskeletal 
symptoms (e.g., back pain, muscle pain), for example, indicated that these symptoms 
significantly predicted worse treatment outcomes of MDD [219,220]. One explanation 
for the differential associations across the type of cluster in this study is that the 
number rather than the type of cluster may predict the course of MDD. Indeed, the 
musculoskeletal cluster less often co-occurred with other somatic symptom clusters 
(mean number of co-occurring clusters=1.4) than the other clusters (mean number of 
co-occurring clusters=1.7-1.8), which may explain that this cluster was the only that did 
not predict MDD prognosis.
As we demonstrated that somatic symptoms predicted a worse prognosis of MDD 
independent of psychiatric characteristics, somatic diseases, lifestyle factors, and 
disability, our findings suggest that the bodily inconvenience of somatic symptoms may 
directly elicit and maintain feelings of depression [45,52]. Depression, subsequently, can 
cause an increased somatic focus and negative interpretations of bodily sensations, which 
may result in a downward spiral in which somatic symptoms and depression reinforce 
each other [37,157]. Another possible mechanism behind the association between 
somatic symptoms and the course of MDD could be that underlying neurobiological 
pathways (e.g., inflammation, HPA-axis disturbance, monoamine abnormalities) may 
play a role in the etiology of somatic as well as depressive symptoms [221,222]. This 
theory may be in line with our finding that severity of depression partly explained the 
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association between somatic symptoms and the course of MDD as patients with severe 
MDD show the largest neurobiological dysregulations [221].
Our finding that somatic symptoms independently predicted a worse course of MDD 
stresses the relevance to consider these symptoms in patients with MDD. This is even 
more important as we found that somatic symptoms are associated with more severe 
depression and higher levels of disability, and the symptoms have also been linked 
to an increased risk of suicide [179,220,223]. Applying therapies effective for somatic 
symptoms as well as MDD could therefore aid to optimize outcomes of patients with both 
types of symptoms. Antidepressants have been shown to effectively alleviate depressive 
as well as somatic symptoms such as pain [102,224] and may therefore constitute a 
valuable treatment option. Psychological treatment (e.g., cognitive behavioral therapy) 
may be a reasonable addition as it also targets both depressive and somatic symptoms 
[221,225]. Despite the potential benefits of these treatments, however, we found that 
patients with multiple somatic symptom clusters showed similar rates of antidepressant 
use (SSRIs: 25.2% versus 20.5%; other antidepressants 17.3% versus 17.0%) and lower 
rates of psychological treatment (51.2% versus 65.5%) compared to patients without 
multiple clusters. Explanations for this phenomenon may include that patients with 
somatic symptoms frequently do not tolerate optimal drug treatment due to a sensitivity 
to side effects [226,227], have a limited ability to attend psychological treatment as a 
result of physical disabilities, or prefer somatic treatment (e.g., analgesics) rather than 
psychiatric treatments [228]. As suboptimal psychiatric treatment may further worsen 
outcomes of patients with depression as well as somatic symptoms, our results therefore 
highlight the need to critically evaluate treatment in these patients.
In conclusion, this study demonstrated that MDD patients with somatic symptoms have 
a worse prognosis independent of psychiatric characteristics, somatic diseases, lifestyle 
factors, and disability. Our findings highlight the importance of taking into account 
somatic symptoms while diagnosing and treating MDD. Future research should focus 
on integrating the treatment of depression and somatic symptoms in patients with these 
co-occurring symptoms.
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SUPPLEMENTARY MATERIAL

Supplementary Figure 1. Temporary and chronic somatic symptom clusters predicting the two-
year persistence of MDD. 

Based on logistics regression analyses adjusted for basic covariates (i.e., age, sex, education, marital status 
and employment status).
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2. Symptom networks
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