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ARTICLE INFO ABSTRACT

Keywords: Introduction: Depressive symptoms are highly prevalent and clinically relevant in schizophrenia spectrum dis-
Schizophrenia order (SSD) patients. So far, little is known about to what extent the depressive symptom profile in SSD is
Depression comparable to that seen in major depressive disorder (MDD).

S;zii?n profile Methods: Data were derived from the Genetic Risk and Outcome of Psychosis study (GROUP) and the Netherlands
Comorbidity Study of Depression and Anxiety (NESDA). We examined differences in severity of depressive symptom profiles

and distribution of mood/cognition and somatic/vegetative depressive symptoms using the Quick Inventory of
Depressive Symptomatology - Self Report (QIDS-SR) within SSD patients (n = 449), MDD patients (n = 816) and
healthy controls (n = 417), aged 18 to 50. Within SSD, associations between depression severity and clinical and
demographic data were examined.

Results: 60.4% of SSD patients showed substantial depressive symptomatology (QIDS-SR>6). The difference in
mood/cognition symptoms between SSD and MDD was larger (higher symptoms in MDD, effect size = 1.13), than
the differences in somatic/vegetative symptoms (effect size 0.74). In patients with SSD, multivariable regression
analyses showed that lower social functioning, male gender, use of benzodiazepine and more severe positive
symptoms were associated with higher overall depressive symptomatology. The use of antipsychotics or anti-
depressants was associated with more somatic/vegetative symptoms.

Conclusion: More than half of SSD patients have considerable depressive symptomatology, with a relative pre-
ponderance of somatic/vegetative symptoms compared to the profile seen in MDD. Future research could explore
whether depressive symptom profile in SSD may also be associated with biological dysregulations like in MDD.

Depressive symptoms

1. Introduction depressive symptomatology to be part of the core psychopathology of

early SSD (Hafner et al, 2005a, 2005b; Schennach et al., 2015).

Depressive symptoms have shown substantial impact on prognosis
and wellbeing of persons with schizophrenia spectrum disorders (SSD)
(Upthegrove et al., 2017), with a recent systematic review and
meta-analysis reporting a prevalence rate of 43.9% (Herniman et al.,
2019). The diagnoses of ‘schizoaffective disorder’ and ‘mood disorder
with psychotic features’, and shared risk factors (Hafner et al., 2005b),
suggest shared aetiology (Emsley et al., 1999; Hafner et al., 2005b;
Hoffmann et al., 2017; Rabany et al., 2011). Furthermore, SSD and
Major Depressive Disorder (MDD) show similarities in symptoms pre-
sented during prodromal stages (Hafner et al., 2005b), suggesting

Next, depressive symptoms have been found to be a marker of poor
course trajectories in SSD (Maurer et al., 2006). Hafner et al. (2005a)
found that patients suffering from more depressive symptoms in pro-
dromal stages of illness had higher SSD symptom severity at the onset of
first psychosis. Likewise, SSD patients with higher severity of
co-occurring depressive symptoms tend to have a poorer clinical and
social outcome (Dollfus et al., 2000), lower quality of life (Sonmez et al.,
2016), less favourable personal recovery (Van Eck et al., 2018), lower
levels of medication adherence (Conley et al., 2007; Hawton et al., 2005;
Hou et al., 2016), poorer physical health status (Conley et al., 2007) and
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an increased risk for suicide (Cavelti et al., 2012).

In studies on MDD, it was demonstrated that mood/cognition and
somatic/vegetative domains could be distinguished (Schaakxs et al.,
2017; Wardenaar et al., 2010). These domains may be associated with
different underlying pathophysiological pathways, and increasing evi-
dence suggests that these domains could partly explain heterogeneity in
biological dysregulation among MDD patients (Penninx, 2017; Penninx
et al., 2013). To date, only three studies compared depressive symptoms
between SSD and MDD patients. Hafner and colleagues (2005b, 2005a)
and Rahim and Rashid (2017) showed that the symptom ‘depressed
mood’ was more pronounced in depressive disorder, whereas Rahim and
Rashid (2017) also showed that symptoms of sleep and appetite dis-
turbances were more pronounced in schizophrenia. These findings were
limited by different screening tools used between groups and relatively
small sample sizes (up to 130 patients), warranting replication in larger
cohorts, using a single instrument to assess severity of depressive
symptoms across diagnostic categories.

In recent years, several studies have evaluated associations between
depressive symptoms and other clinical and demographic characteristics
in SSD. Greater severity of depressive symptoms was found to be asso-
ciated with both higher severity of positive as well as negative symptoms
(Herniman et al., 2019), with most robust associations found for positive
symptoms and contradicting findings for negative symptoms (Krynicki
et al., 2018). Moreover, associations between all three subdomains
appear to be depending on associations between individual symptoms
(van Rooijen et al., 2018). Next, a range of risk factors was identified
such as family history of mood disorders, peri- and postnatal compli-
cations in brain development, and neuroticism (Hou et al., 2016) and
with other clinical characteristics such as alcohol abuse (Cotton et al.,
2012; Fond et al., 2018), anxiety (Hou et al., 2016; Huppert et al., 2001),
and lack of social support (Baynes et al., 2000). Antipsychotic medica-
tions have been reported to cause depression like symptoms such as
subjective unwellbeing (De Haan et al., 2003; 2000), sleep alterations
(Chan et al., 2017), weight gain (Huhn et al., 2019) and increase of
appetite (Henderson et al., 2015). However, recent research has also
found antipsychotic medication to be useful in the treatment of
depressive symptoms in SSD (Gregory et al., 2017; Huhn et al., 2019).
Also, associations have been found between benzodiazepine use and
depressive symptoms in SSD (Fond et al., 2018; Hoertel et al., 2019). To
date, some of these findings of associated variables are inconsistent, and
comparison of studies is hampered by different designs and methods,
warranting further investigation into a comprehensive set of factors
associated with depressive symptoms in SSD.

To summarize, depressive symptoms are highly prevalent and
greatly impact on illness course and quality of life of persons with SSD.
From extensive research in MDD patients, we know that two types of
depressive symptom domains that are probably associated with bio-
logical dysregulation can be distinguished: mood/cognition and so-
matic/vegetative domains.

To the best of our knowledge, this is the first, large cohort study in
which persons with SSD and MDD and healthy controls are compared on
depressive symptom profiles using the same assessment instrument.

The first aim of this study is to compare overall depression severity
and severity of the two symptom domains between healthy controls, SSD
and MDD. In addition, the distribution of these domains on the item
level was further explored by comparing the Quick Inventory of
Depressive Symptomatology — Self Report (QIDS-SR) (Rush et al., 2003)
items between SSD and MDD. Finally, we investigated associations be-
tween different depressive symptom profiles in persons with SSD and
clinical and social characteristics.

2. Methods
2.1. Participants

Data were derived from the Dutch multicentre ‘Genetic Risk and
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Outcome of Psychosis’ (GROUP) study (Korver et al., 2012) and from the
Netherlands Study of Depression and Anxiety (NESDA) (Penninx et al.,
2008). Details of both studies were described earlier (see Korver et al.,
2012; Penninx et al., 2008). The GROUP study was approved by the
Medical Ethics Committee of the University of Utrecht and subsequently
by local review boards of each participating medical center, and NESDA
was approved by the Medical Ethics Committee of the VU University
Medical Center, Amsterdam. All respondents provided written informed
consent.

In short, GROUP is a longitudinal and observational study which
consists of 1129 patients with SSD, 1057 siblings, 919 parents and 590
healthy controls, aged between 16 and 50 years, and was designed to
examine the genetic and environmental factors contributing to the
development of a psychotic disorder. Potentially eligible persons, pre-
senting themselves consecutively at regional psychosis departments or
academic centers as either outpatients or inpatients, were identified. 36
mental health care institutes that were in contact with medical centers
from Amsterdam, Groningen, Maastricht and Utrecht in the
Netherlands, as well as from the Dutch-speaking part of Belgium
participated. Inclusion criteria for the patients were a good command of
the Dutch language, being able and willing to give informed consent and
a diagnosis of a non-affective psychotic disorder (DSM-IV) (American
Psychiatric Association, Washington, 1994). A diagnosis of SSD was
established using DSM-IV criteria, assessed with the Comprehensive
Assessment of Symptoms and History (CASH; Andreasen et al., 1992) or
the Schedules for Clinical Assessment for Neuropsychiatry (SCAN 2.1;
Wing et al., 1990). A diagnosis of SSD included DSM-IV diagnostic
codes: schizophrenia disorganized type 295.10 (n =15; 3.3%), schizo-
phrenia paranoid type 295.30 (n = 268; 59.7%), schizophreniform dis-
order 295.40 (n=4; 0.9%), schizoaffective disorder 295.70 (n=68;
15.1%), schizophrenia undifferentiated type 295.90 (n=23; 5.2%),
psychotic disorder NOS 298.9 (n =71; 15.8%).

NESDA is a naturalistic, prospective cohort study, consisting of 2981
participants aged 18-65 years, including 1115 persons with a current
(six-month recency) diagnosis of depression and/or anxiety disorder,
assessed by the CIDI (World Health Organisation, 1990), 907 persons
with lifetime diagnoses of depression and/or anxiety disorders or at risk
because of family history or subthreshold depressive or anxiety symp-
toms, and 652 healthy controls, defined as the absence of lifetime psy-
chopathology. Participants were recruited from primary care practices
and specialized mental health institutions in the regions of Amsterdam,
Leiden, Groningen, Drenthe and Friesland in The Netherlands. To reflect
different stages and settings in psychopathology, participants were
recruited from different places: 19% came from the community, 27%
from specialized mental health-care settings and 54% from the primary
care. Inclusion criteria were age between 18 and 65 years. Exclusion
criteria were an insufficient command of the Dutch language and a
primary clinical diagnosis of other psychiatric conditions.

For the current study, data were collected from the second assess-
ment of GROUP (n=1953) in which the QIDS-SR (Rush et al., 2003)
instrument was assessed for the first time, and from the first assessment
of NESDA (n=2981). For comparisment of severity of depression,
healthy controls were derived from NESDA (n=652). Patients from
GROUP (n=1129) and NESDA (n=1925) were selected, if they had
filled in the QIDS-SR with no more than 3 items missing. To avoid se-
lection bias due to differences in age range between both cohorts
(GROUP 16-50 years and NESDA 18-65 years), only patients with an
age between 18 and 50 years old were included. Because we wanted to
investigate depressive symptomatology in non-remitted psychotic pa-
tients, patients with current symptomatology within the last 6 months
were selected and, hence, patients in remission were excluded from both
samples. In GROUP, remission of psychotic symptoms at the time of
assessment was determined following remission criteria as proposed by
the Remission in Schizophrenia Working Group (Andreasen et al.,
2005): remission was defined as a score of 3 (mild) or less, on eight
PANSS items and remission had to be stable for at least 6 months based
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on interview and medical records. In NESDA, the CIDI (World Health
Organisation, 1990) was used to assess if patients had a major depressive
disorder in the last 6 months. Three groups were identified, including
healthy controls (n=417), current MDD (n=2816) and current SSD
(n=449) (see Fig. 1).

2.2. Measures

2.2.1. Depressive symptoms

In both GROUP and NESDA, the severity of depressive symptoms was
measured with the QIDS-SR, which consists of 16 questions, assessing
the severity of nine DSM-IV-diagnostic symptoms of depression (1 sad
mood; 2 concentration; 3 problematic view of the self; 4 suicidal idea-
tion; 5 interest; 6 energy/fatigue; 7 sleep disturbance (initial, middle,
and late insomnia or hypersomnia); 8 decrease or increase in appetite or
weight; 9 psychomotor agitation or retardation). The total severity score
ranges from 0 to 27. In previous studies it was feasible to identify
different depressive symptom domains within the QIDS-SR. Therefore,
in accordance with these findings (Schaakxs et al., 2017; Wardenaar
et al.,, 2010), we defined a mood/cognition domain (including 5
QIDS-SR items) and a somatic/vegetative domain (including 11

Journal of Psychiatric Research 135 (2021) 143-151

QIDS-SR items).

To explore differences in depressive profiles on item level, all 16
QIDS-SR items were dichotomized (present versus absent), with a score
of 0 indicating absence of the symptom during the last 7 days, in
accordance to previous publications (Khan et al., 2006; Schaakxs et al.,
2017). The initial scores for having a problem (1,2 or 3) were converted
to 1 indicating presence of a symptom.

2.2.2. Sociodemographic and clinical characteristics

For comparisons across persons with SSD, MDD and healthy controls,
age, gender, years of education and medication use were assessed.
Medication use was defined as current use of antidepressants, antipsy-
chotic medication or benzodiazepines. In GROUP, information about
medication use and adherence was derived from interviewing the pa-
tient, information from medical files and from caregivers. The name of
prescribed medication, mean dosage taken and the current use status
were registered. In NESDA, medication use in the prior month was
registered by observation of the medication container that was brought
in.

Additional clinical characteristics, that showed predictive value in
previous research (Upthegrove et al., 2017) and were available in

NESDA

NESDA

GROUP

healthy number of number of
controls patients patients
n=652 n=1925 n=1129
Q-1DS-5SR Q-1DS-SR Q-ID5-5R
completed and completed and completed and
<3 missings <3 missings <3 missings
=649 n=1906 n=739
Age 18-50 Age 18-50 Age 18-50
n=417 n=1333 N=733
Hea\tlth;_.r Current MDD Current 55D
gy n=816 n=449

Fig. 1. Flow-chart of the selection procedure of the study sample.
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GROUP, were selected in the SSD cohort. These included psychotic
symptomatology, duration of illness, number of psychotic episodes, age
of onset, cannabis use, alcohol use, and current somatic treatment. In
addition, social functioning characteristics were selected, including so-
cial functioning, current household, and the global assessment of func-
tioning. For the assessment of severity of psychotic symptomatology, the
Positive and Negative Syndrome Scale was used (PANSS; Kay et al.,
1987). The PANSS is a 30-item scale, with 7 positive items, 7 negative
items and 16 general items. Items are rated on a scale from 1 (absent) to
7 (extreme); total PANSS scores range from 30 to 210. For the current
study, the PANSS subscale scores for positive, negative and general
symptoms were analysed. The duration of illness in years was deter-
mined from the first contact with a mental health care institution and
was based on self-report and information derived from family and
medical records. The mean number of psychotic episodes was calculated
by counting the cumulative (first and second assessment of GROUP)
number of psychotic episodes. Age of onset was defined as the age of first
psychosis and based on self-report and information derived from med-
ical records. The use of cannabis or alcohol was assessed by the Com-
posite International Diagnostic Interview (World Health Organisation,
1990); for the current study, no use, abuse, or dependence was dichot-
omized as no lifetime misuse or dependence; alcohol use was assessed in
the CIDI interview as the number of units a week. Current somatic
treatment was defined as current treatment (yes or no) for any somatic
disease and based on self-report by the respondent. Social functioning
was scored using the Social Functioning Scale (SFS; Birchwood et al.,
1990); current household situation was assessed by self-report and
defined as independent (living alone) or dependent (living with parents,
sheltered, or living with others); global functioning was assessed using
the Global Assessment of Functioning (GAF) disabilities score (American
Psychiatric Association, 2000).

2.3. Statistical analysis

First, descriptive data analyses were performed to describe the study
population. Baseline characteristics across the three groups (healthy
controls, SSD and MDD) were compared using two-tailed chi-square
tests for categorical variables, one-way analysis of variance statistics
(ANOVA) for continuous variables, and the non-parametric Kruskal-
Wallis test for non-normally distributed variables. Second, using anal-
ysis of co-variance (ANCOVA), the severity of QIDS-SR total score, and
the sub-scores for mood/cognition and somatic/vegetative domains
were compared across healthy controls, SSD and MDD. ANCOVA ana-
lyses were adjusted for age, gender and years of education. For effect
size comparison of depressive symptom domains between patient
groups, Cohen’s d scores were calculated.

Third, to be able to study the relative distribution of depressive
symptoms between SSD and MDD, taking the initial higher severity of
these symptoms in MDD into account, the distribution of all 16 indi-
vidual QIDS-SR items (dichotomized) between SSD and MDD was pre-
sented using odds ratios (OR) and 95% confidence intervals (CI) using
logistic regression analysis. The regression analyses were adjusted for
age, gender, and years of education. Because we expected the severity of
depressive symptoms to be highest in MDD and since we wanted to
examine whether there are specific symptoms standing out in the overall
symptom comparison between MDD and SSD, analyses were addition-
ally adjusted for total QIDS-SR scores.

Fourth, in the subpopulation of SSD patients (n=449), linear
regression analysis was used to identify predictors of higher total
depression scores, and higher scores on the mood/cognition and so-
matic/vegetative symptom domains. Different variables were entered
one by one in separate, unadjusted analyses with total QIDS-SR score,
mood/cognition or somatic/vegetative symptom domains as dependent
variables. All predictors that were significantly (p < 0.05) associated
with higher depression severity in unadjusted analyses were considered
putative confounders, and, hence, entered in final separate

146

Journal of Psychiatric Research 135 (2021) 143-151

multivariable (stepwise) regression models for QIDS-SR total score, for
mood/cognition symptom domain and for somatic/vegetative symptom
domain (Table 3). Multivariable analyses were adjusted for age, gender
and years of education. Multicollinearity was tested using variance
inflation factor (VIF). In case of multicollinearity (VIF>3) predictor
variables were left out of the analysis. Therefore, the PANSS general
subscale score and the GAF score were left out of the analysis.

Release number 7.0 of the GROUP database was used for the present
analyses. Analyses were conducted with SPSS 24 (IBM SPSS Statistics).

3. Results

Table 1 presents the sample characteristics and group comparisons
for all outcome variables. Bivariate analyses showed that mean age
differed significantly across healthy controls, SSD and MDD patients,
with the highest age in MDD (mean 35.7 (SD 9.1)) and lowest in SSD
(mean 30.8 (SD 7.0)). Males were overrepresented in the SSD group, and
underrepresented in healthy controls and in MDD patients. Healthy
controls had the most years of education. According to interpretation
guidelines (ids-qids.org (Rush et al., 2003)), of the 449 SSD patients,
60.4% showed clinically relevant severity of depression (QIDS-SR score
>6).

Mean total QIDS-SR scores, mood/cognition domain score and so-
matic/vegetative domain score all significantly differed between
groups, with highest scores in MDD, followed by SSD and lowest in
healthy controls. Fig. 2 shows the mean mood/cognition and somatic/
vegetative depression domain scores across SSD and MDD. For the
mood/cognition domain, effect size between SSD and MDD was large
(d =1.13), whereas the effect size between SSD and MDD for the so-
matic/vegetative domain was smaller (d = 0.74).

Fig. 3 shows all 16 (dichotomized) QIDS-SR items, and their relative
associations with SSD and MDD, adjusted for age, gender, education and
total QIDS-SR severity. Of the 16 individual QIDS-SR items, 7 items
(whereof 6 somatic/vegetative items) were not differentially present in
SSD versus MDD. Of the remaining 9 items, 1 somatic/vegetative item
(“Sleeping too much”) was relatively more common in SSD patients, and
8 items (whereof 4 mood/cognition domain items and 4 somatic/
vegetative items) were relatively more common in MDD patients as
compared to SSD patients. Post-hoc analyses, with additional adjust-
ment for medication use, did not alter these findings (data not shown).

Table 2 shows the characteristics of SSD patients, and associations
between socio-demographic, clinical, and social functioning character-
istics with depression severity for the 449 SSD patients using regression
analysis. These data illustrate that respondents were, in general, not in
their early stage of SSD. Next, fewer years of education were signifi-
cantly associated with higher total QIDS-SR score. Antidepressants use
was significantly associated with higher overall severity of depression
(including total QIDS-SR score, mood/cognition and somatic/vegetative
symptom domain scores), antipsychotic and benzodiazepine use were
only associated with somatic/vegetative symptoms. More positive and
general symptomatology on the PANSS was significantly associated with
higher overall depression severity; with highest regression coefficients
found for the PANSS general subscale score. Negative symptoms were
only significantly associated with QIDS-SR total score. Lower social
functioning and lower global functioning were significantly associated
with higher overall depression severity. Univariate regression analyses
were al corrected for multiple comparisons (Bonferroni correction).

In multivariable regression analyses (Table 3), lower social func-
tioning, male gender, the use of benzodiazepine and higher scores of the
PANSS positive symptom scale remained significantly associated with
higher overall severity of depression. Lower social functioning, benzo-
diazepine use and male gender were associated with mood/cognition
symptoms, in fully adjusted models. Finally, lower social functioning,
male gender, higher scores of the PANSS positive symptom scale and
medication use (benzodiazepine, antipsychotic and antidepressants)
were associated with somatic/vegetative symptoms in fully adjusted
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Table 1
Bivariate comparison of subjects according to diagnosis.
healthy control current SSD current MDD Statistics overall
n=417 n=449 n=_816 p-value
Age mean (SD) years n=1682 32.2 (10.1) 30.8 (7.0) 35.7 (9.1) AB,C <0.001
Gender male (%) n=1682 151 (36.2) 349 (77.7) 245 (30.0) AB,C <0.001
Education mean (SD) years n=1682 13.1 (3.0) 11.2 (2.8) 11.7 (3.2) AB <0.001
Medication use (%) antidepressant use n=1682 3(0.7) 78 (17.4) 353 (43.3) A,B,C <0.001
antipsychotic use n=1682 0 (0.0) 355 (79.1) 29 (3.6) AB,C <0.001
benzodiazepine use n=1682 1(0.2) 83 (18.5) 96 (11.8) A,B,C <0.001
Total score QIDS-SR (0-27) mean (SD) n=1682 3.4(3.1) 7.6 (5.0) 12.7 (5.0) AB,C <0.001
Mood cognition symptom scale (0-5) mean (SD) n=1682 0.76 (1.2) 2.1(1.7) 3.7 (1.3) AB,C <0.001
Somatic vegetative symptom scale (0-9) mean (SD) n=1682 21@1.7) 4.0 (2.0) 5.6 (1.9) A,B,C <0.001
Mood/cognitive symptom domain
Feeling depressed (%) n=1681 97 (23.3) 252 (56.3) 719 (88.1) A,B,C <0.001
Less general interest (%) n=1676 39 (9.49) 152 (34.2) 592 (72.6) A,B,C <0.001
Problems with concentration (%) n=1678 101 (24.2) 235 (52.5) 709 (87.2) A,B,C <0.001
Problematic view of the self (%) n=1666 57 (13.7) 179 (40.0) 621 (77.3) A,B,C <0.001
Thoughts of death and suicide (%) n=1673 21 (5.0) 113 (25.3) 388 (47.9) A,B,C <0.001
Somatic/vegetative symptom domain
Problems falling asleep (%) n=1679 101 (24.3) 246 (54.9) 481 (59.0) AB <0.001
Waking up during the night (%) n=1679 184 (44.2) 205 (45.7) 621 (76.3) B,C <0.001
Waking up too early (%) n=1670 54 (12.9) 114 (25.5) 285 (35.4) AB,C <0.001
Sleeping too much (%) n=1677 126 (30.2) 319 (71.0) 394 (48.6) AB,C <0.001
Change in appetite (%) no change in appetite n=1669 338 (81.1) 251 (55.9) 242 (29.7) A,B,C <0.001
less appetite 46 (11.0) 74 (16.8) 300 (37.0)
more appetite 33(8.9) 116 (25.8) 269 (33.0)
Weight changes (%) no weight changes n=1667 273 (65.5) 231 (51.4) 292 (35.5) A,B,C <0.001
weight loss 69 (16.5) 103 (22.9) 236 (44.7)
weight gain 75 (18.0) 106 (23.6) 282 (34.6)
Less energy (%) n=1679 108 (25.9) 218 (48.9) 699 (85.7) AB,C <0.001
Feeling restless (%) n=1675 67 (16.1) 157 (35.1) 535 (66.0) AB,C <0.001
Feeling slowed down (%) n=1679 22 (5.3) 128 (28.5) 430 (52.7) AB,C <0.001

SSD = schizophrenia spectrum disorder; MDD = major depressive disorder; QIDS-SR = quick inventory of depression symptomatology self-report. Total QIDS-SR score
range from 0 to 27, mood/cognition score range from O to 5 and somatic/vegetative score range from 0 to 9. A represents a significant difference between healthy
controls and current SSD patients, B between healthy controls and current MDD and C between current SSD and current MDD.

Fig. 2. Mean scores of QIDS-SR total score, somatic/

- vegetative and mood/cognition symptom domain
scores for the two patient groups compared with
healthy controls. Total QIDS-SR score range from 0 to
27, somatic/vegetative symptom domain score 0-9,
= and mood/cognition symptom domain score 0-5.
9 Between patient groups within QIDS-SR total score,

somatic/vegetative and mood/cognition symptom
domains effect sizes (Cohen’s d) are shown. Adjusted
for age, gender and years of education.

MDD 547 -
somatic/vegetative Gohen's d 0.74

SSD 405 d

MDD 369 T
mood/cognition Gohen's d 1.13

SSD 2.04 - X

models.

4. Discussion

The current study investigated the severity of depressive symptoms
and explored depressive symptom profiles in persons with SSD, MDD
and healthy controls, using the QIDS-SR. We found that more than half
(60.4%) of the SSD patients reported clinically relevant depressive
symptoms. A mood/cognition profile was more prominent in MDD
compared to SSD. Comparisons between the two groups on QIDS-SR
items, adjusted for depression severity, revealed similarities in the
depressive symptom profile between SSD and MDD for somatic/vege-
tative items (except for sleeping too much). Analyses within the SSD
patient sample showed worse social functioning to be most substantially
associated with severity of depressive symptoms, next to male gender
and medication use, especially benzodiazepines. Likewise, severity of
positive symptoms was associated with more severe depressive
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symptoms. Antidepressant or antipsychotic use was associated with
more severe somatic/vegetative symptoms.

Our finding that 60.4% of SSD patients experienced clinically rele-
vant depressive symptoms (QIDS-SR score >6) lies within the previously
reported prevalence range of 6-65% (Siris and Bench, 2003), but is
higher than the 43.9% prevalence rate in the recent systematic review
and meta-analysis by Herniman et al. (2019), and prevalence rates of
47.5% found in SSD patients older than 55 years (Hoertel et al., 2019).
This illustrates the large variation in distribution of depressive symp-
toms in SSD (Siri and Bench, 2003), partly due to different instruments
applied. A previous GROUP study, which investigated depression with
the Calgary Depression Scale for Schizophrenia (CDSS) and the QIDS-SR,
reported clinical depression measured with the CDSS to be present in
only 17% of patients (Lako et al., 2014). However, this study also
included remitted SSD patients resulting in lower mean QIDS-SR scores
of 6.6 (SD =4.9).

Severity of both depressive symptom domains was highest in MDD
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Sleeping too much —
More appetite —
Problems falling asleep ——
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Less general interest —
Waking up during the night =——
Less energy —
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Fig. 3. Odds ratio (OR) and 95% confidence intervals (CI) for the relative association between a diagnosis of major depressive disorder (MDD) and schizophrenia
spectrum disorder (SSD) and all 16 QIDS-SR items. OR<1 indicates symptom is relatively more strongly associated with a diagnosis of MDD, OR>1 indicates
symptom is relatively more strongly associated with diagnosis of SSD. Adjusted for age, gender, years of education and QIDS-SR total score.

Table 2
Characteristics and prediction of depressive severity in the current schizophrenia spectrum disorder population (N = 449).
Characteristics QIDS-SR total Mood/cognition Somatic/vegetative
Beta (SE B) p-value Beta (SE B) p-value Beta (SE B) p-value

Demographic data
Age mean (SD) years 30.8 (10.1) —0.02 (0.03) 0.63 —0.03 (0.01) 0.52 —0.004 (0.01) 0.94
Gender male (%) 349 (77.7) 0.08 (0.57) 0.10 0.05 (0.19) 0.29 0.12 (0.23) 0.01
Education mean (SD) years 11.2 (2.8) —0.17 (0.09) <0.001 —0.13 (0.03) 0.01 —0.12 (0.03) 0.14
Clinical data
Medication use (%) antidepressant use 78 (17.4) 0.17 (0.62) <0.001 0.18 (0.21) <0.001 0.15 (0.25) 0.001

antipsychotic use 355(79.1) 0.11 (0.58) 0.03 0.07 (0.19) 0.15 0.16 (0.23) 0.001

benzodiazepine use 83 (18.5) 0.13 (0.61) 0.01 0.12 (0.20) 0.01 0.17 (0.24) <0.001
PANSS positive symptom subscale 1.8 (0.7) 0.22 (0.33) <0.001 0.16 (0.11) 0.001 0.19 (0.13) <0.001
PANSS negative symptom subscale 1.9 (0.8) 0.17(0.30) <0.001 0.13 (0.10) 0.01 0.10 (0.12) 0.03
PANSS general symptom subscale 1.6 (0.5) 0.33 (0.49) <0.001 0.28 (0.16) <0.001 0.24 (0.20) <0.001
Duration of illness mean (SD) years 8.8 (4.5) —0.001 (0.05) 0.98 —0.02 (0.02) 0.66 —0.01 (0.02) 0.92
Number of psychotic episodes mean (SD) 1.8 (1.1) 0.07 (0.16) 0.14 0.06 (0.05) 0.24 0.10 (0.06) 0.03
Age of onset (SD) years 22.2(6.3) —0.02 (—0.04) 0.62 —0.01 (0.01) 0.77 0.001 (0.02) 0.99
Cannabis misuse (%) 56 (12.5) —0.003 (0.72) 0.96 0.06 (0.24) 0.24 0.02 (0.29) 0.61
Alcohol use mean (SD) units a week 6.6 (12.5) —0.02 (0.02) 0.62 0.001 (0.01) 0.98 0.002 (0.01) 0.96
Current somatic treatment 240 (53.5) 0.04 (0.50) 0.48 0.02 (0.17) 0.66 0.05 (0.20) 0.30
Social data
Social functioning scale score mean 110.2 (9.3) —0.44 (0.02) <0.001 —0.39 (0.01) <0.001 —0.26 (0.01) <0.001
Current household 168 (37.4) 0.07 (0.50) 0.15 0.05 (0.17) 0.48 0.03 (0.20) 0.04
GAF-score disabilities mean (SD) 55.5 (14.9) —0.27 (0.02) <0.001 —0.19 (0.01) <0.001 —0.23 (0.01) <0.001

Data of age, gender, education and medication use in characteristics column are the same data as in Table 1. In bold, p-values reaching statistical significance level of
p < 0.003 after Bonferroni correction. (SD) Standard deviation. PANSS positive and negative syndrome scale, GAF global assessment of functioning.
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Table 3
Multivariable analyses of variables that were associated with depression severity
after stepwise introduction in regression analysis.

TOTAL CURRENT SSD n = 449

Beta (SE B) p-value
QIDS-SR total score
Social functioning scale score mean —0.43 (0.02) <0.001
Gender male 0.18 (0.53) <0.001
Medication use Benzodiazepine 0.14 (0.56) 0.002
PANSS positive symptom subscale 0.12 (0.33) 0.008
Mood/cognition
Social functioning scale score mean —0.40 (0.01) <0.001
Medication use Benzodiazepine 0.16 (0.20) 0.001
Gender male 0.12 (0.19) 0.008
Somatic/vegetative
Social functioning scale score mean —0.19 (0.01) <0.001
Medication use Benzodiazepine 0.16 (0.24) 0.001
Gender male 0.16 (0.23) 0.001
PANSS positive symptom subscale 0.16 (0.14) 0.001
Medication use Antipsychotics 0.13 (0.24) 0.007
Medication use Antidepressives 0.10 (0.25) 0.042

Variables for each domain shown in order of highest regression coefficient. SSD
schizophrenia spectrum disorder, PANSS positive and negative syndrome scale.

patients, although we found a difference in the distribution of both
domains between SSD and MDD. For the mood/cognition domain, large
differences were found between SSD and MDD patients with 4 out of 5
mood/cognition symptoms (e.g. feeling depressed) relatively more
common in MDD. This is in line with findings of Hafner et al. (2005b)
and Rahim and Rashid (2017), who found symptoms of depressed mood,
loss of interest, and guilty thoughts to be more severe in patients with a
primary diagnosis of depression compared to patients with a primary
psychotic disorder.

In contrast to these differences, a smaller effect size was found for
differences in the somatic/vegetative symptom domain. Further explo-
ration on item level showed that presence of 6 out of 11 somatic/
vegetative symptoms was not significantly different between SSD and
MDD. This again is in line with findings of Rahim and Rashid (2017),
who found somatic/vegetative symptoms (appetite and sleep distur-
bances) to be the most important depressive symptoms within SSD. Also,
Hafner et al. (2005b) found disturbed appetite and/or sleep to be one of
two most prevalent depressive symptoms in patients with a primary
psychotic disorder, with a non-significant difference compared with
primary depressive patients. We found the symptom of ‘sleeping too
much’ to be relatively more common in SSD patients than in MDD pa-
tients. This could well be a reflection of negative symptoms as part of the
SSD symptom spectrum or also related to common side-effects of the
antipsychotic medication.

Previous findings in MDD research indicated that somatic/vegetative
symptoms may be linked to alterations in somatic parameters and
metabolic (Lamers et al., 2018; Penninx, 2017) or cardiovascular syn-
dromes (De Miranda Azevedo et al., 2014; Roest et al., 2011). This may
account for SSD patients as well. Higher prevalence rates of these
metabolic and cardiovascular syndromes, as previously demonstrated in
SSD (Howell et al., 2019; Mitchell et al., 2013), may be associated with
high levels of somatic/vegetative symptoms in SSD. Indeed, in both SSD
and MDD research, somatic/vegetative symptoms as weight, food-intake
and sleep changes have been linked to inflammatory or immunopa-
thology processes (Kucerova et al., 2015; Lee et al., 2017), and in both
SSD and MDD research, multiple lines of evidence are pointing to
involvement of inflammation and autoimmune processes in the aetio-
pathogenesis (Khandaker et al., 2017; Kroken et al., 2019; Penninx and
Lange, 2018). Therefore, somatic/vegetative symptoms provide a
possible link between inflammation and autoimmune processes and
metabolic and cardiovascular consequences in both MDD and SSD.

Finally, in the subsample of 449 current SSD patients, we examined
which factors were associated with overall QIDS-SR scores and somatic/
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vegetative or mood/cognition symptom domains specifically. Social
functioning showed the strongest association with higher overall
depression severity. The same pattern was seen in a report of Schennach
and colleagues, who found PANSS general items of social withdrawal
and avoidance to be associated with depression items (Schennach et al.,
2015). In a report of Harvey and colleagues (2017), the group with
highest self-reported depression had significant poorer social func-
tioning. Baynes et al. (2000) showed that persistent depressive symp-
toms were related to the patient’s perception of social support. Male
gender predicted higher severity of overall depressive symptoms in
adjusted analysis, which is in line with the findings of Herniman et al.
(2019), but in contrast with previous findings in a review of Abel and
colleagues (Abel et al., 2010). The use of medication, and especially
benzodiazepine, was associated with higher overall depressive symp-
tomatology, which could be an effect of the subscription of this
co-medication in case of more severe psychopathology. The association
between the use of antipsychotic or antidepressant medication and more
severe somatic/vegetative symptom domain score could well be an ef-
fect of the propensity of these medications to cause metabolic distur-
bances like weight gain, and appetite disturbances (Balt et al., 2011;
Casey et al., 2004). We found an association between higher PANSS
positive subscale score and total QIDS-SR score, which is in line with
previous findings (Drake et al., 2004; Miiller et al., 2001; Schennach
et al., 2015), although some researchers reported only associations with
negative symptoms (Lancon et al., 2001; Majadas et al., 2012). The as-
sociation between positive symptom and depressive symptom domains
can be interpreted as an illustration that positive and depressive symp-
toms co-occur during acute stages/relapses (Birchwood et al., 2005;
Hafner et al., 2005a). These findings should be cautiously interpreted
since reversed causality cannot be excluded.

We should also acknowledge the following limitations. The SSD and
MDD patient groups were not equal on social demographics, partly
reflecting real difference in prevalence (e.g. SSD is more often present in
males, MDD in females). Next, due to different methods of initial data
collection in both GROUP and NESDA, only a limited number of clinical
and social data could be compared between all three samples. Moreover,
current findings may not apply for patients with severe SSD since
GROUP participants represent a relatively high functioning sample of
SSD patients. In previous research conducted in the GROUP cohort, the
QIDS-SR showed weak correlations with negative symptom ratings of
the PANSS, although some QIDS-SR items showed overlap with negative
symptoms (concentration difficulties and lack of interest) (Lako et al.,
2014). Therefore, reported problems with concentration and lack of
interest in the SSD sample cannot clearly be defined as symptoms of
depression, but might be part of experienced negative symptoms.
However, overall, Lako et al. (2014) concluded that the QIDS-SR
discriminated depressive symptoms from negative symptoms in an
acceptable way, which is in line with a previous publication (Simonsen
et al., 2010). In order to be able to compare findings between SSD and
MDD, and based on availability on both cohorts, we used the QIDS-SR
instead of the CDSS, seen as the golden standard for assessment of
core depressive symptoms in SSD (Schennach et al., 2012). The QIDS-SR
showed moderate overall agreement with the CDSS, suggesting con-
ceptual differences between these two instruments (Lako et al., 2014).
Especially, the QIDS-SR depressive symptoms concerning ‘sleep’ and
‘appetite’ showed low agreement with the CDSS. Therefore, our findings
should be seen as explorative because uncertainty remains about the
validity of the QIDS-SR in identifying depressive symptom domains in
SSD. Finally, due to the observational nature of the study and
cross-sectional investigations, no causal conclusions can be drawn from
the presented findings.

In sum, depressive symptoms are an important part of the SSD
symptom profile. Social functioning, medication use and psychopa-
thology are associated with depressive symptomatology in SSD. The
depressive symptom profile found in current SSD patients showed sim-
ilarities with the symptom profile of MDD patients especially in the
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somatic/vegetative symptom domain. Therefore, aetiopathogenetic
pathways found in MDD research concerning somatic/vegetative
symptoms could well be playing a similar role in SSD, and should
therefore be a focus of future research.
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