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ARTICLE INFO ABSTRACT
Keywords: Background: Somatic symptoms are common in psychiatric and primary care populations, and their relationship
Depressive disorder with depression and suicidal ideation is complex. This study investigates the association between somatic
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Primary health care
Screening and assessment

symptoms and suicidal ideation, accounting for comorbid depressive symptoms.

Methods: This cross-sectional study included 521 in- and outpatient with PHQ-9 > 6 or a positive response to item
9, indicative of suicidal thoughts. Somatic and depressive symptoms were assessed using the PHQ-15 and PHQ-2
or PHQ-9, respectively. Suicidal ideation was measured using the risk subscale of the SuPr-10; the protective
subscale was included as a covariate. Associations were examined using correlation matrices and regression
models.

Results: The sample was 68 % female with a mean age of 41 years; 52 % screened positive for suicidal ideation.
PHQ-9 (mean = 14.8, SD = 5.0) and PHQ-15 scores (mean = 12.4, SD = 5.0) were moderately elevated. In a two-
part regression model, higher depressive symptoms were associated with a reduced likelihood of reporting no
suicidal ideation (OR = 0.50, 95 % CI: 0.41-0.62) and increased severity of suicidal ideation (IRR = 1.17, 95 %
CL: 1.09-1.27). Somatic symptoms showed no meaningful direct effects but were indirectly associated with
suicidal ideation via depressive symptoms (indirect effect OR = 1.05, 95 % CI: 1.03-1.07).

Conclusions: In individuals with somatic complaints, co-occurring depressive symptoms are strongly associated
with suicidal ideation. Systematic depression screening is essential in somatically presenting patients.

1. Background strongest predictors of suicidal ideation and behavior [2], additional
factors, such as somatic symptoms, hopelessness, self-harm, and prior

Suicide is one of the most important preventable causes of premature suicide attempts, may also contribute to suicide risk [3,4]. Successful
mortality worldwide and a significant public health challenge [1]. prevention depends not only on advancing psychological interventions
Identifying individuals at increased risk continues to be a major clinical [5], but also on precise and dependable risk assessment. While current
and research priority. While depression is recognized as one of the methods in primary care and general practice provide a foundation,
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there remains meaningful potential to enhance their accuracy and
effectiveness [6].

In primary care, somatic complaints are among the most frequent
reasons for consultation, affecting nearly one-third of patients [7].
Common symptoms include fatigue [8], chronic pain [9], sleep distur-
bances [9], and gastrointestinal issues [10]. Importantly, somatic
symptoms are frequently comorbid with psychiatric conditions, espe-
cially depression and anxiety [9], and frequently serve as the primary
motivation to seek help [11]. Their presence can also contribute to the
underrecognition or misdiagnosis of depression, particularly in brief
consultations where mental health concerns are not always explicitly
explored [12].

The relationship between somatic symptom burden - the intensity
and frequency of physical symptoms — and suicidal ideation remains
complex and insufficiently understood. A key gap in the literature is the
lack of distinction between direct and indirect effects of somatic symp-
toms on suicide risk. A systematic review by Torres et al. [13] reported
elevated rates of suicidal ideation (24-34 %) and prior suicide attempts
(13-67 %) among individuals with somatic symptoms and related dis-
orders (e.g., somatoform disorders, functional disorders, multiple pain
complaints and general physical complaints), independent of comorbid
depression or anxiety, suggesting a potential direct association. Other
studies however indicate that somatic symptoms (e.g., pain conditions)
may have mediated effects within a broader network of depressive
psychopathology, indirectly influencing suicidal ideation or behavior
through their association with affective symptoms [14,15]. Supporting
this view, Jeon et al. [16] found that patients with major depressive
disorder who experienced suicidal thoughts reported significantly more
severe somatic symptoms (e.g., pain, muscle tension) than their non-
suicidal counterparts. However, the existing studies are highly hetero-
geneous and show a wide range in design, populations, and methods
used to assess somatic symptoms, which limits the comparability and
generalizability of outcomes. While these findings suggest an association
between somatic symptom severity and suicidality, the directionality of
this relationship remains unclear due to the cross-sectional nature of
most studies. It remains uncertain whether somatic symptoms directly
contribute to suicidal ideation, or if they are part of an intensified
depressive syndrome, where both somatic and suicidal symptoms
worsen together as depression severity increases.

Some authors argue that somatic symptoms may play a secondary
role compared to cognitive-affective symptoms of depression. For
instance, Keilp et al. [17] found that the persistence of suicidal ideation
was more strongly tied to core mood symptoms and self-critical cogni-
tions, and that risk remained high even when somatic or vegetative
symptoms had improved during treatment. Similarly, Hawton et al. [2]
identified several factors, such as male sex and previous suicide at-
tempts, as significantly associated with elevated suicide risk in in-
dividuals with depression, but did not highlight somatic symptoms as
relevant risk factors.

In summary, while many studies report an association between so-
matic symptoms and suicidality, it remains unclear whether this rela-
tionship represents a distinct and independent pathway or is primarily
mediated by the severity of depressive symptoms. Clarifying this
distinction has practical relevance for suicide risk detection in primary
care, where patients often present with physical complaints while af-
fective symptoms remain underreported. Notably, although approxi-
mately 45 % of individuals who die by suicide have contact with a
primary care physician within one month of their death, fewer than one-
third disclose their suicidal thoughts to a healthcare professional [18].
Available research highlights the need for structured approaches that
effectively incorporate somatic symptoms into suicide risk assessments
to improve identification and intervention strategies [13,15].

This study aims to address these gaps in the literature examining
both direct and indirect associations between somatic symptoms and
suicidal ideation. Using validated measures and appropriate statistical
methods, this study seeks to clarify the role of somatic symptom burden
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in suicide risk to support clinical decision-making in primary and psy-
chiatric care.

2. Methods
2.1. Study design and participants

This study is a secondary analysis of the validation dataset for the
Suicide Prevention in Primary Care questionnaire (SuPr-10). The orig-
inal study was designed to validate a 10-item instrument assessing sui-
cidal risk and protective factors in outpatient and psychiatric clinical
populations. A total of 521 adults were recruited from outpatient prac-
tices, day care clinics, and psychiatric inpatient wards across multiple
sites in Germany and Austria (Supplementary Fig. 1; enrollment flow-
chart). The main inclusion criteria were a PHQ-9 score > 6 or a positive
response to item 9 (suicidal ideation). All participants provided
informed consent, and the study was approved by the LMU Munich
ethics committee (#22-0028, May 9th, 2022). Participants were
recruited over a 20-month period (July 2022 to February 2024) using
both traditional and online strategies [19]. Traditional recruitment
involved direct engagement with physicians and therapists and collab-
oration with 39 outpatient and inpatient facilities across Germany
(primarily Bavaria) and Austria. Participants recruited online were
screened in person at the Institute of General Practice of LMU Munich by
a study psychologist or physician and, if eligible, were subsequently
enrolled in the study [20]. These sites comprised 20 general medical
practices, 12 psychotherapy practices, five psychiatric inpatient wards,
and two daycare clinics, covering a range of settings from urban to rural
regions. Online recruitment, implemented in parallel, utilized digital
platforms to reach potential participants [18]. The recruitment flow-
chart, including treatment settings, is provided in the supplementary
material (suppl. Fig. A.1). Full study details are reported in the primary
publication [18].

2.2. Measures

Suicidality was assessed using the SuPr-10 questionnaire. It com-
prises 10 items, with items 1-4 assessing protective beliefs (e.g., future
orientation) and items 5-9 capturing risk indicators (e.g., suicidal
ideation). Each item is scored on a 4-point Likert scale (0-3). The final
item (10) assesses suicide attempts within the past two weeks (yes/no),
followed by questions on reasons that prevented such actions if attempts
were denied. The SuPr-10 protective and risk subscales showed good to
excellent internal consistency in the validation study, with McDonald’s
Omega values of 0.817 and 0.928, respectively [19]. Items 5-9 of the
risk subscale were analyzed as a total count score and as a binary
outcome, where any score above zero indicated increased risk of suicidal
behavior, consistent with prior validation [19].

Somatic symptom burden was assessed using the Patient Health
Questionnaire-15 (PHQ-15), which captures the frequency and severity
of 15 physical complaints commonly associated with depression [21].
Total scores range from O to 30, with burden categorized as minimal
(0-4), low (5-9), medium (10-14), and high (15-30). While the dataset
did not include clinical diagnoses to distinguish medically explained
from functional symptoms, this distinction is no longer required under
DSM-5 criteria for somatic symptom disorder [22]. The PHQ-15 is
validated as a general measure of somatization severity [23].

Depressive symptoms were assessed using the Patient Health
Questionnaire-9 (PHQ-9) [24]. Total scores range from O to 27, with
higher scores indicating greater symptom severity. Standard clinical
cutoffs were applied to describe burden categories (mild: 5-9, moderate:
10-14, moderately severe: 15-19, severe: 20-27). Although the full
PHQ-9 was collected in the trial, our primary analyses focused on the
PHQ-2, a validated brief screener comprising the first two PHQ-9 items,
capturing the two core affective symptoms of depression: anhedonia and
depressed mood [25]. It ranges from O to 6 points with a cut-off at >3
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points indicating depression with excellent screening validity and
similar performance compared to the full PHQ-9 [26]. This choice was
made to reduce conceptual and statistical overlap with the PHQ-15, as
several PHQ-9 items (sleep, fatigue, appetite changes) measure somatic
symptoms also captured by PHQ-15. Furthermore, PHQ-9 item 9 directly
assesses suicidal ideation, which overlaps with the SuPr-10 risk scale,
potentially confounding analyses. By focusing on the PHQ-2, we aimed
to isolate core depressive affect and thereby better distinguish its rela-
tionship with somatic symptoms and suicidal ideation. To ensure
robustness, we conducted sensitivity analyses using the full PHQ-9,
provided as supplementary material.

Together, the three instruments provide domain-specific assessment
of depressive affect, somatic burden, and suicidal ideation with strong
validity and conceptual specificity. Covariates included sex, age, edu-
cation (CASMIN levels [27]) and treatment setting (outpatient, day-care,
and inpatient general or acute psychiatry) and protective beliefs (SuPr-
10 items 1-4).

2.3. Statistical analysis

Analyses were conducted in Stata 19.0 (StataCorp, TX, USA). Missing
data were minimal at <1 % for all variables of interest. We summarized
continuous variables using means (SD) or medians (IQR), and categor-
ical data using frequencies and percentages. Pairwise Spearman corre-
lations were calculated across symptom and demographic variables and
visualized in a heatmap. A density plot was created using the heatplot
package [28], illustrating how PHQ-9 and PHQ-15 scores relate to mean
SuPr-10 risk scores. We then fit a two-part zero-inflated negative bino-
mial (ZINB) model to account for the overdispersed distribution of the
SuPr-10 risk subscale with excess zero scores. The ZINB model includes a
count component predicting the total risk score expressed as incidence
rate ratios (IRR) and an inflation component estimating a logistic model
for the odds of scoring zero, expressed as odds ratios (OR). PHQ-2, PHQ-
15, SuPr-10 protective scores, and demographic covariates were
included. While the PHQ-2 modeling approach reduces variance
compared to the full PHQ-9, it offers a conservative and conceptually
specific measure of the affective components of depression. A sensitivity
analysis was run utilizing the full PHQ-9 score in the ZINB model.
Finally, we estimated a generalized structural equation model (GSEM) to
examine indirect associations. The model specified an ordinal logit path
from PHQ-15 to the PHQ-2 total score, and logistic regression paths from
both PHQ-15 and PHQ-2 to the binary suicidal ideation indicator (SuPr-
10 risk >0). Indirect, direct, and total effects were calculated using the
product-of-coefficients method with robust standard errors. The pro-
portion mediated was derived as the ratio of the indirect effect to the
total effect.

3. Results
3.1. Sample characteristics

Descriptive statistics are presented in Table 1. The sample included
521 participants, with a mean age of 40.9 years (SD = 14.3); 67.8 %
were female. Most participants had intermediate (44.3 %) or high (38.4
%) education, and the majority were recruited in the outpatient setting
(75.6 %). In the PHQ-2 depression screener, 73.5 % of participants
exceeded the threshold of >3 points. The mean PHQ-9 score was 14.8
(SD = 5.0), indicating moderate depressive symptom severity, with 19 %
meeting criteria for severe depression (PHQ-9 > 20). PHQ-15 scores
averaged 12.4 (SD = 5.0), and 35.3 % reported high somatic symptom
burden (PHQ-15 > 15). On the SuPr-10 instrument, the median pro-
tective subscale score was 5.0 (IQR: 3-6), while the risk subscale median
was 1.0 (IQR: 0-4). Notably, 51.6 % of participants had a non-zero score
on the risk subscale, indicating increased risk for suicidal behavior based
on the instrument’s validation criteria.
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Table 1
Sample characteristics (N = 521).

Sex, % (No.)

Female 67.8 % (353)
Male 31.7 % (165)
N/A 0.6 % (3)

Age (years), mean (SD)
Education (CASMIN levels), % (No.)

40.9 (14.3)

Low (1a-1c) 16.9 % (88)
Intermediate (2a-2c) 44.3 % (231)
High (3a-3b) 38.4 % (200)
N/A 0.4 % (2)

Setting, % (No.)
Outpatient care
Psychiatric day care
Psychiatric inpatient care

75.6 % (394)
14.2 % (74)
10.2 % (53)

PHQ-2 Score, median (IQR) 4 (2-5)
PHQ-2 Score > 3, % (No.) 73.5 % (383)
PHQ-9 Score, mean (SD) 14.8 (5.0)

PHQ-9 Burden, % (No.)
Mild (5-9)
Moderate (10-14)
Mod. severe (15-19) 30.9 % (161)
Severe (20-27) 19.0 % (99)
N/A 0.4 % (2)

16.7 % (87)
33.0 % (172)

PHQ-15 Score, mean (SD) 12.4 (5.0)
PHQ-15 Burden, % (No.)
Minimal (0-4) 5.8 % (30)
Low (5-9) 26.3 % (137)
Medium (10-14) 32.4 % (169)
High (15-30) 35.3 % (184)
N/A 0.2 % (1)
SuPr-10 Protective Subscale (Items 1-4), median (IQR) 5 (3-6)
SuPr-10 Risk Subscale (Items 5-9), median (IQR) 1(0-4)
SuPr-10 Increased Risk (Items 5-9 > 0), % (No.) 51.6 % (269)
SuPr-10 Item 10a: Suicide attempt (< 2 weeks), % (No.) 1.2 % (6)
SuPr-10 Item 10b: Protective Reasons (1-8), median (IQR) 3.0 (2.0-4.0)

3.2. Correlation and exploratory visualization

Spearman correlations (Fig. 1, suppl. Table A.1) showed a moderate
association between PHQ-15 and PHQ-9 (r = 0.40), which was attenu-
ated with the PHQ-2 (r = 0.22). A similar pattern could be observed for
PHQ-9 / PHQ-2 and the SuPr-10 risk subscale (r = 0.53 vs 0.43), while

Age (years) ] -0.04
Education (CASMIN levels) - -0.12* -0.14*
Setting 005 -019" -0.02
PHQ-2Score-| 004 -006 -0.15* 0.18*
PHQ-9 Score | -005 -0.12* -0.13* 0.17* [079°
PHQ-15Score | -023* 006 -0.16" 003 022° 040"

SuPr-10 Risk Subscale (Items 5-9)-{ 004 -0.11* -004 0.18" 043" 053" 017

SuPr-10 Protective Subscale (Items 1-4) - -002 004 0.14* -0.26" -062° -060* -0.20" -0.52*

Fig. 1. Correlation heatmap of mental health and demographic variables.
Pairwise Spearman correlations. Color scale indicates strength and direction of
pairwise correlations; green for positive, red for negative. * p < .05. (For
interpretation of the references to color in this figure legend, the reader is
referred to the web version of this article.)
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the protective subscale shows a comparable substantial correlation of
about —0.60. The PHQ-15 as well as sociodemographic variables
showed overall weaker associations with symptom scores. The density
plot (Fig. 2) revealed that higher mean SuPr-10 risk scores clustered
predominantly among participants with PHQ-9 scores above 15,
regardless of somatic symptom burden.

3.3. Main predictors of suicidal ideation

Table 2 presents results from zero-inflated negative binomial
regression models predicting both the severity and likelihood of suicidal
ideation based on the SuPr-10 risk subscale (items 5-9). We used the
PHQ-2 as the primary measure of depressive symptoms to address po-
tential overlap with somatic symptoms and the SuPr-10 risk scale.
Sensitivity analyses using the full PHQ-9 scores yielded overall consis-
tent results (suppl. Table A.2).

In Model 1, higher PHQ-2 scores were associated with increased
suicidal ideation severity (count model IRR =1.17, 95 % CI: 1.09-1.27)
and substantially reduced odds of scoring zero on the risk scale (inflation
model OR = 0.50, 95 % CI: 0.41-0.62). In contrast, PHQ-15 scores
showed no significant association with either outcome component.

After introducing the SuPr-10 protective subscale and sociodemo-
graphic covariates (Model 2 and Model 3), the association between
PHQ-2 and ideation severity was attenuated and no longer statistically
significant (IRR = 0.96), while its association with the zero-risk group
remained significant but reduced (OR = 0.65-0.68). Notably, the pro-
tective subscale was strongly associated with lower suicidal ideation
severity (IRR ~ 0.81-0.85) and increased odds of zero risk (OR =~ 1.33).
Inpatient treatment setting was also strongly linked to increased severity
and decreased zero risk odds.

PHQ-15 remained mostly non-significant, except for a small positive
signal with severity in the fully adjusted model (IRR = 1.02). Higher
education was associated with reduced odds of suicidal ideation in the
inflation component. Age and sex did not show meaningful effects.

To illustrate the impact of affective symptoms on suicidal ideation,
we used Model 1 to estimate predicted SuPr-10 risk scores at different
PHQ-2 levels, holding PHQ-15 constant. At a PHQ-2 score of 2, the
predicted SuPr-10 item count was about 1.0; at a score of 4, it increased
nearly threefold to 2.7; and at 6, it rose to approximately 4.9. This sharp
increase is driven by both components of the model, i. e. higher intensity
among those at risk and fewer individuals remaining in the zero-risk

30
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Fig. 2. Density plot of SuPr-10 risk score over PHQ-9 and PHQ-15 scores.
The color scale reflects the mean SuPr-10 risk score per hexagonal bin. Bin size
is proportional to the number of observations. Empty areas reflect sparse or
no data.
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Table 2
Regression models for SuPr-10 risk score.

Inflation model
(Score = 0)

Outcome: SuPr-10 Risk Subscale Count model (Score
(items 5-9) >0)

IRR [95 % CI] OR [95 % CI]

Model 1 (N = 519)

1.17* [1.09-1.27] 0.50* [0.41-0.62]
1.01 [0.99-1.03] 0.97 [0.93-1.02]
Model 2 (N = 519)

0.96 [0.88-1.05] 0.65* [0.52-0.81]
1.01 [0.99-1.03] 0.98 [0.94-1.03]

PHQ-2 Score
PHQ-15 Score

PHQ-2 Score
PHQ-15 Score
SuPr-10 Protective Subscale

(Items 1-4) 0.81* [0.77-0.86]

1.33* [1.18-1.50]

Model 3 (N = 516)
0.96 [0.88-1.05] 0.68* [0.56-0.84]
1.02* [1.00-1.04] 0.98 [0.93-1.03]

0.85* [0.80-0.89]

0.98 [0.79-1.23]
1.00 [0.99-1.00]

PHQ-2 Score

PHQ-15 Score

SuPr-10 Protective Subscale
(Items 1-4)

Sex (Male)

Age (Years)

Education (CASMIN Levels)
Intermediate vs. Low
High vs. Low

Setting (Inpatient)

1.33* [1.17-1.51]

0.68 [0.39-1.19]
1.00 [0.99-1.02]

0.97 [0.72-1.29]
1.02 [0.75-1.39]
1.99* [1.67-2.37]

0.37* [0.17-0.78]
0.50 [0.22-1.12]
0.20* [0.06-0.66]

Zero-inflated negative binomial regression predicting SuPr-10 risk subscale
scores. The count model reports incidence rate ratios (IRRs) reflecting changes in
the expected SuPr-10 risk score. The logistic inflation model estimates odds
ratios (ORs) for being in the always-zero group (i.e., not at risk of scoring > 0).
Robust 95 % confidence intervals shown in brackets. * p < .05.

group, resulting in a combined effect that exceeds a simple multiplica-
tive increase.

3.4. Pathways between depressive, somatic, and suicidal symptoms

We used a generalized structural equation model (GSEM) to test
whether depressive symptoms indirectly link the relationship between
somatic complaints and suicidal ideation, defined as a score > 0 on the
SuPr-10 risk subscale (Table 3). PHQ-15 was significantly associated
with PHQ-2 scores (OR = 1.08, 95 % CI: 1.05-1.12), which in turn were
strongly linked to elevated suicidal ideation risk (OR = 1.82, 95 % CI:
1.60-2.09).

The direct effect of PHQ-15 on suicidal ideation was not statistically
significant (OR = 1.03, 95 % CI: 0.99-1.07), while the indirect effect
through PHQ-2 was significant (OR = 1.05, 95 % CI: 1.03-1.07). The
total effect of PHQ-15 on suicidal ideation was significant (OR = 1.08,
95 % CI: 1.04-1.13). The proportion of the indirect effect linked via
PHQ-2 was estimated at 61 % (95 % CI: 31 %-91 %). These results
indicate a significant indirect pathway from somatic symptoms to sui-
cidal ideation via depressive affect, with no clear evidence for a direct
effect of somatic symptoms independent of depressive symptoms.

Average predicted probabilities of suicidal ideation increased

Table 3
Path model linking somatic and depressive symptoms to increased SuPr-10 risk
scores.

Path / Effect OR [95 % CI]

Direct paths
PHQ-15 —» PHQ-2 (a)
PHQ-2 — Elevated SuPr-10 risk (b)
PHQ-15 — Elevated SuPr-10 risk (c)
Derived effects
Indirect effect (a x b)
Total effect (a x b + ¢)
Proportion Indirect/Total: 0.61* [0.31-0.91]

1.08* [1.05-1.12]
1.82* [1.60-2.09]
1.03 [0.99-1.07]

1.05* [1.03-1.07]
1.08* [1.04-1.13]

N = 519. Generalized structural equation model (GSEM) linking PDS-15 scores
with a logit link to an elevated SuPr-10 risk score (> 0) and ordinal logit link to
PHQ-2 scores. Derived effects were calculated using nonlinear combination
functions. * p < .05.
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substantially with higher PHQ-2 scores, rising from 27 % at a PHQ-2
score of 2, to 55 % at 4, and 80 % at 6, mirroring the pattern
observed in the inflation component of the ZINB model.

4. Discussion

This study investigated the relationship between somatic symptom
burden, depressive symptoms, and suicidal ideation in a cross-sectional
clinical study drawn from both inpatient and outpatient settings. Using
zero-inflated regression and structural equation modeling, we consis-
tently observed that somatic symptoms were not directly associated with
suicidal ideation. Instead, their relationship with suicidal ideation was
indirectly linked via their association with co-occurring depressive
symptoms.

Depressive symptom severity, measured by the PHQ-2 and PHQ-9,
demonstrated a robust association with both somatic symptoms based
on PHQ-15 scores and suicidal ideation as assessed by the SuPr-10 risk
subscale. The SuPr-10 protective scale was inversely associated with
both depressive and somatic symptoms and the SuPr-10 risk subscale.
Each incremental increase of depressive symptoms based on PHQ-2
scores corresponded to a marked rise in both the likelihood and
severity of suicidal ideation, with predicted risk scores more than
doubling between low and elevated degrees of depressive symptoms. In
contrast, somatic symptom burden, assessed using the PHQ-15, showed
no meaningful association with suicidal ideation once depressive
symptoms were accounted for. Graphical analyses indicated a threshold-
like pattern: suicidal ideation was rarely reported in the absence of
moderate or higher depressive symptom levels, regardless of somatic
symptom burden. Finally, the structural equation model confirmed an
indirect pathway linking somatic symptoms to suicidal ideation: while
PHQ-15 showed no direct association with SuPr-10 scores, it was
significantly associated with PHQ-2, which in turn predicted elevated
suicidal ideation. This suggests that the impact of somatic symptoms on
suicidal ideation is largely indirectly linked through core depressive
affective symptoms [3].

4.1. Comparison with previous research

These results are consistent with prior literature emphasizing the co-
occurrence of somatic and depressive symptoms [29,30], particularly in
primary care, where somatic complaints often obscure underlying psy-
chological distress [31]. Our findings also support theoretical models
positing that depressive symptoms mediate the link between somatic
symptom burden and suicidal ideation [16]. They align with earlier
work highlighting the central role of cognitive-affective depressive
symptoms in suicide risk, even when somatic or vegetative symptoms
improve [17]. Notably, our findings diverge from reports suggesting an
independent association between somatic symptoms and suicidality
irrespective of depression [13]. Our findings differ from those of Torres
et al. [13], who reported elevated suicidality among individuals with
somatic symptom and related disorders even after adjusting for
depression and anxiety. Possible explanations include differences in
diagnostic inclusion criteria, measurement tools, adjustment for psy-
chiatric comorbidity, and the composition of the study sample [13]; in
our analysis, depressive symptoms were operationalized using core af-
fective items (PHQ-2), and somatic and suicidal symptoms were
measured with distinct, non-overlapping instruments, potentially
yielding a more conservative estimate of any direct somatic-suicidality
association.

These discrepancies may stem from methodological differences, such
as limited adjustment for psychiatric comorbidity or reliance on cate-
gorical diagnostic frameworks that do not sufficiently differentiate
overlapping symptom domains [15].

Clinically, these results underscore the importance of systematic
depression screening in patients presenting with somatic complaints.
Given that suicidal ideation primarily occurred at higher levels of
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depressive symptoms, physical symptoms may mask significant
emotional distress, posing a diagnostic challenge in general medical
settings where mental health expertise and time are often limited. Ac-
cording to previous findings, up to one third of individuals with mental
illness consulted a general practitioner shortly before attempting sui-
cide, in some cases solely due to somatic symptoms [32]. Given that
current clinical guidelines seldom recommend suicide risk screening in
patients presenting with somatic symptoms [13], the routine imple-
mentation of validated assessment tools such as the PHQ-9, potentially
supplemented by targeted instruments like the SuPr-10, should be
considered as a minimum approach to improve the identification of
suicide risk in this population. In this context, it has been shown that
providing feedback to patients and GPs after depression screening does
not significantly reduce depression severity, compared to GP-only
feedback or no feedback [33]. However, providing feedback to pa-
tients plus GPs reduced, among others, the severity of somatic symptoms
and improved GP-patient communication about depression, which
might include thoughts about suicide. Effective treatment of depression,
both pharmacological and psychological, remains important for suicide
prevention [34]. Moreover, evidence suggests that training general
practitioners to recognize and treat depression can lead to significant
reductions in suicide rates [35]. However, effective prevention and
treatment in primary care depend on thorough and systematic risk
assessment. Early identification of depression, especially when masked
by somatic symptoms, enables timely intervention and reduces the risk
of missed opportunities.

4.2. Strengths and limitations

The study benefits from a comparatively large sample of patients
from both inpatient and outpatient settings, with varying symptom
severity. The use of validated instruments strengthens the generaliz-
ability and reproducibility of the findings. Importantly, by employing
the PHQ-2 instead of the PHQ-9 for our primary analyses, we minimized
symptom overlap and inflated associations, enabling a clear distinction
between somatic, depressive, and suicidal symptoms. The analytic
approach further allowed us to separate direct and indirect associations,
providing a clearer understanding of how somatic symptoms relate to
depression and suicidality.

However, several limitations must be acknowledged. First, the cross-
sectional design limits conclusions about causality. While the structural
equation model aligns with theoretical assumptions, longitudinal data
are needed to confirm the direction of effects. Second, reliance on self-
report instruments introduces potential response and recall biases,
which may affect the accuracy of symptom reporting. Third, other
established risk factors [2] such as substance misuse or emotional abuse
[13] were not measured and thus, not accounted for, which could in-
fluence the observed associations. Finally, using a PHQ-9 threshold to
recruit individuals with at least mild depression may have reduced
variability in depressive symptom scores, particularly in relation to so-
matic symptom analyses. This, along with recruitment from diverse
clinical and online settings, may limit generalizability to general pri-
mary care populations.

4.3. Implications and future directions

Future research should adopt longitudinal designs to clarify causal
pathways between somatic symptom burden, depressive symptoms, and
suicidality [36]. Further subgroup analyses based on demographic var-
iables (e.g., sex, age) are also warranted, given possible differences in
symptom presentation, help-seeking behavior and the association be-
tween affective and somatic symptoms [37]. This may offer not only a
more comprehensive understanding of the association between depres-
sion and suicidal ideation, but also the mechanisms linking somatic
symptom burden and suicidal ideation as well as concrete intervention
approaches.
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In our study, protective factors for suicidal ideation such as satis-
faction with life, goals, and coping strategies were inversely associated
with both depressive and somatic symptoms as well as with risk for
suicidal ideation. Incorporating these factors into suicide risk assess-
ments may improve screening and prevention strategies [38].

5. Conclusion

In summary, our findings provide insight into the relationship be-
tween somatic symptoms, depressive symptoms, and suicidal ideation.
The cross-sectional analysis suggests that the association between so-
matic symptoms and suicidal ideation is largely attributable to co-
occurring depressive symptoms. This highlights the need to systemati-
cally assess mood symptoms in patients presenting with physical com-
plaints, as it may offer an opportunity for early intervention before
depressive symptoms worsen and suicidal thoughts develop.
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