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Abstract

Background: Gambling disorder (GD) carries adisproportionate burden of suiciderisk. Cliniciansfrequently encounter patients
with suicidal ideation (SI) at treatment entry, yet no published study has examined whether S| at intake predicts treatment
engagement or symptom change in GD care.

Objective: This study aimed to determine (1) the prevalence of Sl at treatment entry among adults seeking GD care, (2) how
clinical and demographic characteristics differ by Sl status, and whether Sl at intake predicts differential (3) treatment engagement
or (4) improvement in gambling symptom severity.

Methods: This retrospective cohort study used de-identified clinical data from Birches Health, a US-based virtual behavioral
health provider. Eligible patients entered care for GD between June 2, 2024, and April 20, 2026; completed at least one session;
and had baseline Patient Health Questionnaire-9 (PHQ-9) data (N=1518). S| was defined as a score of =1 on PHQ-9 item 9.
Baseline characteristics were compared using t and X2 tests. Engagement was defined as appointments attended within 90 days
of thefirst session and modeled using negative binomial regression; initiation of care was compared by Sl statusamong all patients
who completed an intake PHQ-9. Gambling Symptom Assessment Scale (G-SAS) trgjectories were modeled using linear
mixed-effects models with natural spline terms for time and SI-by-time interactions, adjusting for depression severity (Patient
Health Questionnaire-8 [PHQ-8]), age, and gender. Sensitivity analyses addressed engagement definitions, follow-up patterns,
and alternative codings of item 9.

Results: Sl was endorsed by 465 (30.6%) patients. Patients with SI had higher depression and gambling severity (PHQ-8 mean
15.2, SD 5.5; G-SAS mean 22.6, SD 11.4) than those without SI (PHQ-8 mean 8.7, SD 5.3; P<.001; d=1.20; G-SAS mean 19.1,
SD 11.9; P<.001; d=0.30) but did not differ on age, gender, or most psychiatric comorbidities. Patients with Sl were less likely
to initiate care (465/2009, 23.1%) than those without Sl (1053/3958, 26.6%; P=.004). Among patients who initiated care, Sl was
not associated with appointments attended in the first 90 days (incidence rate ratio 1.04, 95% Cl 0.92-1.17; P=.54) or with
retention. By day 90, model-based G-SA'S scores declined from 20.8 to 12.2 among patientswith SI and from 18.9to 11.4 among
those without Sl. Patients with Sl had higher adjusted baseline G-SAS scores (b=1.85, 95% CI 0.21-3.49; P=.03), but change
over time did not differ significantly between groups. Findings were consistent across sensitivity analyses.

Conclusions: Sl at intake is common among adults entering GD treatment and is associated with more severe depressive and
gambling symptoms. Among patients who started treatment, gambling symptoms declined substantially in both groups, with no
significant differences in engagement or symptom improvement by S| status. Patients with SI can experience meaningful
improvement in gambling symptoms during outpatient treatment.
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Introduction

Gambling disorder (GD) isabehavioral addiction characterized
by persistent, uncontrolled gambling despite substantial adverse
consequences across financial, relational, occupational, and
psychological domains[1]. Among psychiatric conditions, GD
carriesadisproportionate burden of suiciderisk. A meta-analysis
of 39 studies reported a lifetime pooled prevalence of 31% for
suicidal ideation (Sl), 17% for suicide plans, and 16% for suicide
attempts among individuals with GD [2]. In a nationally
representative US sampl e, suicide attemptswere 2.8 timesmore
likely among individuals with GD compared to nongamblers
[3]. Across epidemiological studies, GD has been associated
with elevated odds of both suicide attempts and suicide mortality
relative to the general population, with registry-based cohort
data estimating suicide risk among individuals with GD to be
approximately five times that of the general population [4,5].
These figures situate GD among the most suicide-relevant
presentations in behavioral health, yet the condition remains
underrepresented in clinical suicide research relative to mood
and substance use disorders.

Among individual s entering treatment for GD, S| is associated
with aclinically distinct intake profile. Patients presenting with
Sl are more likely to be female, be unemployed, and report
greater financial stress than those without Sl at treatment entry
[6]. Clinically, Sl at intake has been linked to greater emotion
dysregulation and trait impulsivity, with both variables
increasing suicide risk indirectly through their effects on
psychiatric symptom severity and gambling disorder severity
[7]. Thesefindingsindicatethat Sl at treatment entry isamarker
of amore complex presentation, with direct relevance to intake
assessment and clinical triage.

A critical and understudied clinical question is whether Sl at
treatment entry predicts how patients engage with and respond
to GD treatment. Clinicians and payers routinely encounter
patients with Sl at intake and must make decisions about
treatment planning, monitoring intensity, and care
appropriateness with little empirical guidance. To the best of
our knowledge, no published study has examined whether Sl
at treatment entry predicts differential engagement or symptom
change in any structured GD treatment program. This gap has
direct consequences for clinical triage, safety monitoring, and
the allocation of treatment resources across care settings.

This study used de-identified intake and longitudinal outcome
data from Birches Health, a national digital health platform
delivering insurance-covered, structured care for gambling
disorder in the United States. Birches Headth uses a
measurement-based care model in which validated clinical
instruments, including the Patient Health Questionnaire-9
(PHQ-9), Generalized Anxiety Disorder-7 (GAD-7), and the
Gambling Symptom Assessment Scale (G-SAS), are
administered systematically at intake and across the treatment
course, generating prospectively collected longitudinal data
well suited to examining clinical predictors of treatment
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response. The purpose of this study was to determine (1) the
prevalence of Sl at treatment entry among adults seeking care
for GD, (2) how clinical and demographic characteristics differ
between patients with and without Sl at intake, (3) whether S|
at intake predicts differential treatment engagement, and (4)
whether Sl at intake predicts differential improvement in
gambling-related symptom severity over the course of treatment.
Findings have important implications for the identification and
management of suicide risk in gambling disorder treatment.

Methods

Study Design and Participants

This study used a retrospective cohort design to evaluate Sl in
patients entering care for GD through Birches Hedth, a
US-based behavioral health provider that treats behaviora and
process addictions via virtually delivered care. Analyses were
conducted using de-identified data collected as part of routine
clinical care. Datacovered patientswhosefirst attended session
occurred between June 2, 2024, and April 20, 2026, with
appointment and assessment records through April 20, 2026.
Patients were included if they specified gambling concerns as
their primary reason for seeking treatment, were at least 18 years
of age, completed at least one visit, and had baseline data
recorded for the PHQ-9. This study was reported in accordance
with the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelinesfor observational cohort
studies (see Multimedia Appendix 1) [8].

Ethical Considerations

This study protocol was reviewed and approved by the
Biomedical Research Alliance of New York (BRANY)
Ingtitutional Review Board (study ID 26-113-1708). All patients
initiating care at Birches Health provide informed consent during
registration, which encompasses the scope of services,
confidentiality protections, and applicable data use practices.
The study relied exclusively on de-identified clinical data
generated through routine care, with no direct patient contact
or intervention by the research team. Given the retrospective,
de-identified nature of the data, the study qualified for
exemption from additional informed consent requirements under
US federa human subjects regulations [9]. No participant
compensation was provided. Datawere de-identified by Birches
Health before transfer to the research team, and no direct
identifiers were shared. De-identified data were stored on a
secure, encrypted cloud storage platform with access restricted
to members of the study team using role-based permissions.

Birches Health Treatment

Birches Health is a privately held US-based platform founded
in 2023 that provides behavioral health treatment to adults across
all 50 states, with aprimary focuson GD and related behavioral
addictions. Care is délivered via secure video sessions by
master's-level licensed mental health and addiction counselors,
including licensed clinical social workers, licensed mental health
counsdlors, licensed marriage and family therapists, and licensed
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addiction counselors, who hold specialized credentias in
gambling disorder treatment through the International Problem
Gambling and Gaming Certification Organization (IPGGC).
Patients access care through multiple pathways, including direct
referral, online search, health care provider partnerships, and
other digita channels. There are no fixed eligibility
requirements; clinical appropriateness is evaluated on an
individual basis.

Prior to thefirst appointment, patients completearoutineclinical
intake process including standardized symptom assessments.
During the initial visit, providers complete a comprehensive
biopsychosocia and psychiatric diagnostic assessment to
establish diagnoses, assess symptom severity and co-occurring
conditions, and collaborate with patients to develop
individualized treatment plans. Treatment goals are tailored to
each patient’s objectives and may include abstinence from
gambling, harm reduction, or broader improvements in
functioning and well-being. Evidence-based approaches used
in treatment include cognitive behavioral therapy, acceptance
and commitment therapy, motivational interviewing, and relapse
prevention strategies.

Care at Birches Health is multicomponent and individualized
and may include individual psychotherapy, group therapy,
family therapy, peer recovery support, and financial wellness
services. Co-occurring conditions, such as depression, anxiety,
traumarrelated symptoms, and substance use disorders, are
addressed within the treatment model when clinically indicated.
Session frequency and overall treatment duration are guided by
clinical need and patient preference. Standardized symptom
measures, including but not limited to the G-SAS and PHQ-9,
are embedded in the clinical workflow and administered at a
routine cadence viathe online survey platform throughout care
to support ongoing progress monitoring and treatment
decision-making.

Given the elevated rates of SI documented in individuals with
gambling disorder, Birches Health providers aretrained to assess
and respond to suicide risk as part of routine clinical care.
Patients who endorse Sl on the PHQ-9 at intake or at any point
during treatment are eval uated by their provider and reevaluated
throughout treatment. Appropriate safety planning using the
Stanley-Brown Safety Plan template or escalation to a higher
level of careisimplemented as clinically indicated.

Study Measures

Demographic information, including age and gender, was
self-reported during intake. Gender was self-reported using the
response options “female” “male” “transgender or
genderqueer,” and “other.” Primary diagnoses and psychiatric
comorbidities were documented by providers in the electronic
health record (EHR). Patients completed standardized symptom
assessments via the online platform throughout the course of
care based on their care plan and subject to provider judgment.
Appointment records, including each appointment’s scheduled
date and status (occurred, cancelled, late cancellation, no-show,
or rescheduled), were extracted from the EHR.

Gambling symptom severity was measured using the G-SAS,
a 12-item self-report instrument capturing urge intensity,
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cognitive preoccupation with gambling, behavioral engagement,
emoational distress, and functional impairment over the preceding
week. Each item is scored on a 5-point scale (0-4), yielding a
total score between 0 and 48, where higher values indicate
greater severity. Prior research has supported good internal
consistency of the G-SAS (Cronbach a=.85-.89) [10].

Depressive symptoms were measured using the PHQ-9, which
asks respondents to rate how often they have experienced each
symptom over the prior 2 weeks on a scale from 0 to 3. Total
scoresrange from O to 27, with higher scoresindicating agreater
symptom burden. The measure has strong psychometric support
in clinical populations (Cronbach a=.89) [11]. For the analyses
inthis study, an alternate version, the PHQ-8, was used, to avoid
confounding due to the overlap in the Sl definition with the
PHQ-9 total score. The PHQ-8 isidentical to the PHQ-9 with
item 9 omitted and the total score calculated as PHQ-9 total
score — item 9 score; a meta-analysis suggests that the two are
extremely highly correlated (r=0.996) in their clinical accuracy
[12].

The prevalence of Sl at intake was estimated as the proportion
of patients endorsing any response greater than zero on PHQ-9
item 9, which asks about thoughts of death or self-harm over
the past 2 weeks [13]. The full ordinal distribution of item 9
responses was reported to characterize the severity of Sl across
the sample. Response options range from 0 (not at all) to 3
(nearly every day). Although this item was not developed as a
stand-alone suicide risk screener, several studies have found it
to be a strong predictor of suicide risk in arange of outpatient
populations [14,15], and it has been used as an indicator of S|
in research [13,16,17], despite not distinguishing passive
ideation from nonsuicidal self-injury, active Sl, suicide intent,
or suicide planning. For this study, SI was defined as a score
of 21 on thisitem at the time of initial assessment, consistent
with prior research [13]. This operationalization captures
thoughts of death or self-harm and is not a clinical assessment
of suiciderisk.

Statistical Analyses

Sample Descriptives and Comparisons

Baseline demographic and clinical characteristics were
summarized using descriptive statistics. Continuous variables
were reported as means (SDs), and categorical variables were
reported as frequencies and percentages.

Demographic and Clinical Characteristics by Sl Status

Group differences between patients who endorsed and did not
endorse S| were assessed using independent samples (Welch)

t tests and Cohen d for continuous variables and X2 tests and
odds ratios (ORs) for categorical variables.

Treatment Engagement by Sl Status

Treatment engagement was examined using appointment-level
records. Only appointments with a status of “occurred” were
counted as attended, cancelled, late cancellation, no-show, or
rescheduled; appointments without a recorded status were not
counted. Engagement was examined in two stages. First,
descriptive comparisons of total attended appointments and
days in treatment (days from the first to the last attended
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appointment) were conducted by Sl status. Given the expected
positive skew in both variables, group differences were assessed
using Wilcoxon rank-sum tests, and effect sizeswere cal culated
using rank-biserial correlation. Second, negative binomial
regression was used to examine whether S| status at intake
predicted the number of appointments attended. To provide all
patients with the same opportunity to accrue visits, the primary
outcome was the number of attended appointments within 90
days of the first attended appointment among patients whose
first attended appointment occurred at least 90 days before the
end of the observation window (ie, April 20, 2026). Negative
binomial regression was selected over Poisson regression
because appointment counts were overdispersed, violating the
assumption of equal mean and variance required by the Poisson
model. Thekey predictor was Sl status at intake, operationalized
as a binary variable (endorsed with score 1-3 vs not endorsed
with score 0). Modelswerefit sequentially: model 1, unadjusted;
model 2, adjusted for baseline depression severity (Patient
Health Questionnaire-8 [PHQ-8] total score) and gambling
severity (G-SAS tota score); and model 3 (primary),
additionally adjusted for age and gender. Model 2 estimates
whether Sl adds prognostic information beyond concurrent
depression and gambling severity; it isaconditional association,
not acausal effect. Baseline gambling severity wasincluded as
a covariate because more severe gambling symptoms at intake
may independently influence treatment use regardless of Sl
status. Collinearity was assessed using the correlation between
Sl and PHQ-8 scores and variance inflation factors. Sensitivity
analyses and results are documented in Multimedia Appendices
2 and 3. Thedistribution of appointment statuses was described
by Sl status. Initiation of care was compared by Sl statusamong
patientsreferred for gambling concernswho completed anintake
PHQ-9.

Gambling Symptom Trajectories

To examine whether Sl status at intake was associated with
differential gambling symptom severity trajectories over time,
alinear mixed-effects model wasfit. The outcome wasthetotal
G-SAS score, including the baseline assessment. Same-day
duplicate G-SAS records with identical scores were retained
once; when same-day records had conflicting scores, both were
excluded because the correct value could not be verified. Time
was operationalized as months since the first G-SA S assessment
(days/30), so 0 corresponded to baseline.

The model included a random intercept and random slope for
time per patient, allowing both initial symptom level and rate
of change to vary across individuals. To evaluate whether a
single linear slope was appropriate, we compared linear,
piecewise linear (knot at 1 month), and natural cubic spline (3
df) specifications of time, each interacting with Sl status, using
maximum likelihood estimation and the Akaike information
criterion (AIC); the specification with the lowest AIC was
retained. The key predictor wastheinteraction between S| status
and time, which tested whether the rate of G-SAS change over
time differed between patients who did and did not endorse Sl
at intake. Because the retained specification includes multiple
time terms, the SIxtime terms were tested jointly using a
likelihood ratio test. Adjusted between-group differencesinthe
G-SAS (calculated as S| —no SI) with 95% Clswere estimated
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at prespecified time points (days 0, 30, 60, and 90) using
estimated marginal means, with covariates held at their means
and gender weighted by sample proportions. Covariatesincluded
baseline depression severity (PHQ-8 total score), age, and
gender. Baseline G-SA Swas not included as a covariate because
it is part of the repeated outcome; the SI main effect therefore
representsthe adjusted differencein G-SAS at baseline. Models
werefit sequentially: unadjusted (model 1), adjusted for PHQ-8
(model 2), and additionally adjusted for age and gender (model

3, primary). The PHQ-8 and age were standardized prior to
model fitting. Given the complexity of the random effects
structure, models were fit using the bobyga optimizer, a
derivative-free numerical optimization algorithm that is more
robust to convergence failures than the default optimizer in
Ime4 when random effects structures are complex or data are
unbalanced. The primary model used al available G-SAS
observations. Sensitivity analyses and results are documented
in Multimedia Appendices 2 and 3. All models were estimated
using restricted maximum likelihood, allowing inclusion of all

available observations under a missing at random assumption.

PHQ-9 Follow-up by SI Status

Because assessment timing and dropout may depend on
symptom levels, follow-up availability was compared by Sl
status, patients with and without follow-up G-SAS data were
compared on basegline characteristics, and a pattern-mixture
model adding follow-up duration pattern (last G-SA S assessment
at <30, 31 to 90, or >90 days) and its interaction with time was
fit.

No imputation procedures were applied. Model assumptions
were assessed using residual-versus-fitted plots, normal quantile
plots of residuals and random effects, and checks for singular
fitsand convergencewarnings. A two-sided alphaof P<.05was
used throughout. All analyseswere conducted in R version 4.4.2
(R Foundation for Statistical Computing) using the Ime4,
Imer Test, emmeans, effectsize, MuMIn, car, and MASS packages.
Bias Mitigation

This study was conducted by the Fit Minded scientific team,
which was contracted by Birches Health to provide scientific
services (see the Conflicts of Interest section). To reduce the
potential for sponsor influence, the following safeguards were
applied. Firgt, the research questions were developed by the
scientific team based on scientific merit and were not prescribed
by Birches Health. The research questions, primary outcomes
(treatment engagement and G-SA Strajectories), and covariates
were specified before data analysis began in June 2026. The
90-day engagement outcome, the spline specification of time,
and al sensitivity analyses were added or revised in response
to peer review; these changes are documented in Multimedia
Appendix 4. Second, study findings were not contractua
deliverables, and publication was not contingent on the direction
of results. Third, Birches Health de-identified the data before
transfer, and all data analysis was conducted by Fit Minded
authors; Birches Health had no accessto the analytic dataset or
analysisoutputs. Fourth, the Birches Health coauthor contributed
to the description of the treatment program and critical revision
of the manuscript. Birches Health did not have the right to
approve, alter, or withhold the manuscript or its findings.
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Results

Sample Descriptives and Comparisons

Recordswerereviewed for Birches Health patientswho entered
care for GD and who completed at least one session between
June 2, 2024, and April 20, 2026. Of the 15,461 patients
screened for inclusion in the Birches Health gambling program,
5967 (38.6%) completed an intake PHQ-9 and 1542 (10.0%)
attended at | east one session. Of the 1542 patientswho attended
at least one session, 24 (1.6%) were excluded due to missing
baseline PHQ-9 data, yielding a final analytic sample of 1518
(98.4%) patients. Of these, 1389 (91.5%) had a
clinician-documented gambling disorder diagnosis recorded in
the EHR; the remaining 129 (8.5%) were included on the basis
of self-reported gambling concerns as the primary reason for
seeking care, as diagnosis data were either not yet documented
a the time of the data extract or were missing. Same-day
duplicate G-SAS records were identified for 30 (2%) patients;
12 pairs had identical scores and were retained once, and 18
pairs had conflicting scores and were excluded, including 3 at
baseline. For trgjectory analyses, 504 (33.2%) patients were
excluded due to missing or unusable baseline G-SAS data,

Table 1. Distribution of PHQ-9?item 9 responses at intake.

Knight et al

limiting this analysis to 1014 (66.8%) patients. Of these, 15
(1.5%) were additionally missing baseline age (n=1, 6.7%) or
gender (n=14, 93.3%), yielding 999 (98.5%) patients (n=8390
G-SAS observations) with complete covariate datafor the linear
mixed-effectstrajectory models. The primary engagement model
included 778 (77.9%) patients with complete covariate data
whose first attended appointment occurred at least 90 days
before the end of the observation window. Patients missing
G-SAS data were dightly older than those with complete data
(mean 44.3 vs 41.0 years,; tggs5=4.32; P<.001; d=0.25) but did
not differ on Sl prevalence, baseline depression severity, gender,
or depressive disorder diagnosis (Multimedia Appendix 5).

Sl at intake, defined as any nonzero score of PHQ-9item 9, was
present in nearly one-third of patients. Most patients who
endorsed S| reported these thoughts on several daysin the past
2 weeks, and a smaller proportion reported them on more than
half the days or nearly every day (Table 1). Among all 5967
patients who completed an intake PHQ-9, including those who
did not go on to attend a session, 2009 (33.7%) endorsed Sl.
These figures reflect endorsement of thoughts of death or
self-harm on a single self-report item, which is not equivalent
to clinically assessed suicidal risk.

Response

Participants (N=1518), n (%)

Not at al (score=0)

Several days (score=1)

More than haf the days (score=2)
Nearly every day (score=3)

Total endorsed (item 9 score>1)
Total not endorsed (item 9 score=0)

1053 (69.4)
316 (20.8)
75 (4.9)
74.(4.9)
465 (30.6)
1053 (69.4)

3PHQ-9: Patient Health Questionnaire-9.

Demographicand Clinical Characteristicsby S| Status
The samplewas predominantly male (958/1399, 68.5%; gender
not recorded for 119/1399, 8.5%, patients), with no significant
differencein gender distribution between patientswho endorsed
Sl and those who did not (Table 2). Patients who endorsed Sl
at intake had substantially higher depression symptom severity
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(large effect) and higher gambling symptom severity (small
effect) than those who did not, and a depressive disorder
diagnosis was more common among patients with SI. Groups
did not differ significantly on age; gender; or rates of anxiety
disorder, trauma-related disorder, substance use disorder, or
attention-deficit/hyperactivity disorder (ADHD).
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Table 2. Baseline characteristics by SI? endorsement.?
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Characteristic Not endorsed (n=1053) S| endorsed (n=465) Welch/chi-square P value Effect size
test

Age (years), mean (SD) 419 (13.9) 42.7 (12.9) tgs5.5=1.06 .29 d=0.06

PHQ_8C total, mean (SD) 8.7 (53) 15.2 (55) t857.5:21'24 <.001 d:120

G-SASd total, mean (SD) 191 (11.9) 22.6 (11.4) t621.7:4-55 <.001 d=0.30

Female, n/N (%) 304/977 (31.1) 135/422 (32.0) X?1=0.1 .79 OR® 1.04 (95% Cl
0.81-1.33)

Anxiety disorder, n/N (%) 264/957 (27.6) 108/408 (26.5) X%1=0.1 72 OR 0.95 (95% ClI
0.73-1.23)

Depressive disorder, n/N (%) 198/957 (20.7) 117/408 (28.7) X%1=9.8 .002 OR 1.54 (95% ClI
1.18-2.01)

Trauma-related disorder, n/N (%) 110/957 (11.5) 42/408 (10.3) X%1=0.3 .58 OR 0.88 (95% ClI
0.61-1.29)

Substance use disorder, n/N (%)  68/957 (7.1) 38/408 (9.3) X41=1.7 .20 OR 1.34 (95% ClI
0.89-2.03)

ADHD', N (%) 49/957 (5.1) 17/408 (4.2) X41=0.4 54 OR 0.81 (95% ClI
0.46-1.42)

8g): suicidal ideation.

bGroup differences were assessed using independent samples (Welch) t tests (effect size: Cohen d; t and d were computed as endorsed minus not

endorsed) for continuous variables and )(2 tests (effect size: odds ratio [OR], 95% CI, endorsed vs not endorsed) for categorical variables. Categorical
values are reported as n/N (%), where N is the number of patientsin that group with nonmissing data.

®PHQ-8: Patient Health Questionnaire-8.
dg-sas: Gambling Symptom Assessment Scale.
®OR: odds ratio.

fADHD: attention-deficit/hyperactivity disorder.

Treatment Engagement by S| Status

Of 5967 patients in the gambling program who completed an
intake PHQ-9, 4449 (74.6%) did not attend a session. Patients
who endorsed Sl at intake were less likely to initiate care than
those who did not (465/2009, 23.1%, vs 1053/3958, 26.6%;
X%1=8.2; P=.004; OR 0.83, 95% CI 0.73-0.94). Among the 1518
patients who initiated care, 14,469 (74.1%) of 19,514
appointments were attended; the remainder were cancelled
(1664/19,514, 8.5%), late cancellations (463/19,514, 2.4%),
no-shows (507/19,514, 2.6%), or rescheduled (891/19,514,
4.6%) or had no recorded status (1520/19,514, 7.8%). The
proportion of appointments attended was similar for patients
with (4772/6435, 74.2%) and without S| (9697/13,079, 74.1%)
were cancelled. Patients who endorsed S| attended a mean of
10.3 (SD 10.3, median 6) appointments versus 9.2 (median 5)
among those without Sl (W=231,152.5; r=—0.06, 95% CI -0.12

https://formative.jmir.org/2026/1/€106739

to 0.01; P=.08) and remained in treatment for a mean of 89.1
(SD 87.9, median 56) versus 815 (median 49) days
(W=231,359; r=-0.05, 95% CI -0.12 to 0.01; P=.09).

In model 1 (unadjusted), Sl at intake was not associated with
the number of appointments attended in thefirst 90 days (n=778,
77.9%; incidence rate ratio [IRR] 1.00, 95% CI 0.90-1.11;
P=.97). Results were similar for model 2 (adjusted for clinical
characteristicsat baseline; IRR 1.03, 95% Cl 0.92-1.16; P=.59).
In model 3 (adjusted for demographic characteristics), Sl was
not associated with appointments attended (IRR 1.04, 95% ClI
0.92-1.17; P=.54; Table 3), and the 95% Cl was compatible
with patientswho endorsed Sl attending between 8% fewer and
17% more appointments. Older age and male gender were
associated with more appointments (Table 3). The correlation
between Sl endorsement and PHQ-8 scores was 0.53, and all
variance inflation factors were <1.34. Results were consistent
across sensitivity analyses (Multimedia Appendix 2).
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Table 3. Negative binomial regression: SI2 endorsement and appointments attended in the first 90 days (n=778).

Predictor IRRP (95% CI) z P vaue
Sl endorsed (reference="not endorsed”) 1.04 (0.92-1.17) 0.61 54
Basdline PHO-&° 1.00 (0.99-1.02) -0.58 56
Basdine G-SASH 1.00 (0.99-1.00) -1.36 17
Age 1.01 (1.00-1.01) 2.70 .007
Gender: male (reference="female’) 1.13(1.01-1.27) 2.06 .04

8g): suicidal ideation.

BIRR: incidence rate ratio (95% CI from profile likelihood). Outcome=appointments attended within 90 days of the first attended appointment among
patients with at least 90 days between the first appointment and data extraction.

CPatient Health Questionnaire.
dG-sas: Gambling Symptom Assessment Scale.

Gambling Symptom Trajectories

A natura cubic spline specification of time (3 df) fit the data
better than linear or piecewise linear specifications (AIC 58,344
vs 58,672 and 58,358, respectively; likelihood ratio test vs
linear: x%,=335.5, P<.001) and was retained. Gambling symptom
severity declined significantly over time across the full sample
(Table4), with model-based mean G-SA S scores declining from
18.9 at baseline to 11.4 at day 90 among patients without S|
and from 20.8 to 12.2 among those with S| (Figure 1). The
baseline differencein G-SAS scores between patients with and
without Sl was largest in model 1 (b=3.23, 95% CI 1.72-4.74;
P<.001) and lessened in model 2 after accounting for baseline
depression severity (b=1.79, 95% Cl 0.12-3.47; P=.04). In model
3, higher baseline depression severity and female gender were
associated with higher G-SAS scores, and patientswho endorsed
Sl had higher G-SA S scores at baseline after adjustment for all
covariates (b=1.85, 95% CI 0.21-3.49; P=.03; Table 4).

The SIxtime terms were not jointly significant (Table 4), and
the model-based difference between groups was no longer
statistically significant from day 30 onward (Table 5). From
day 30to day 90, the 95% Clsfor the adjusted difference ranged
from —0.90 to 2.58 G-SAS points; differences of up to about
2.6 points higher among patients with Sl, or about 0.2 SD of
baseline G-SAS, cannot be excluded.

https://formative.jmir.org/2026/1/€106739

In the first 84 days, the SIxtime terms were jointly significant
(x%=8.3, P=.04): the basdline difference (2.08, 95% ClI
0.39-3.77; P=.02) was no longer evident by day 30 (0.46, 95%
Cl —1.1810 2.10; P=.58) and remained nonsignificant at day 60
(0.49, 95% CI —1.37 to 2.35; P=.60) and day 84 (-0.72, 95%
Cl —=3.28 t0 1.84; P=.58). When the baseline G-SA S score was
held constant in the postbaseline model (n=836), the follow-up
G-SASscoredid not differ by Sl status (b=—0.10, 95% CI —1.59
to 1.38; P=.89), with adjusted differences near zero at day 30
(-0.10, 95% CI —1.31 to 1.12), day 60 (-0.07, 95% Cl —1.40 to
1.26), and day 90 (-0.01, 95% Cl —1.44 to 1.42; al P=.87).
Trajectories were largely consistent in the sensitivity models
(Multimedia Appendices 3 and 6).

Of the 999 patientsincluded in trgjectory analyses, 836 (83.7%)
contributed at least one follow-up G-SAS observation beyond
baseline. Follow-up availability did not differ by Sl status
(258/310, 83.2%, vs578/689, 83.9%; x%=0.0; P=.86; OR 0.95,
95% CI 0.66-1.37), nor did the number of G-SAS assessments
(median 5 in both groups, W=105,096; P=.69; r=-0.02, 95%
Cl -0.09t0 0.06) or follow-up duration (median 49 daysin both
groups; W=105,148; P=.70; r=-0.02, 95% CI -0.09 to 0.06).
At day 90, 109 (35.2%) of 310 patientswith Sl and 236 (34.3%)
of 689 patients without S| remained under observation
(Multimedia Appendix 7). Patients without follow-up G-SAS
data differed from those with follow-up only in age (mean 39.1
vs4l.Ayears; tyy; s=2.06; P=.04; d=0.18; Multimedia A ppendix
8).
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Table4. Linear mixed-effects model of G-SAS? trgjectories by Sl b endorsement (n=999 patients, n=8390 observations).

Knight et al

Predictor b (95% ClI) t (df) P value
Time® (spline 1) ~7.53(-9.91 to -5.15) —6.20 (398.3) <.001
Time® (spline 2) —20.76 (~25.42 t0 —16.10) —8.74 (362.7) <.001
Time® (spline 3) ~16.39 (-24.12 t0 -8.67) -4.16 (636.8) <.001
Sl endorsed 1.85 (0.21 to 3.49) 2.21(1192.6) .03
PHQ-8 (standardized per SD) 1.14 (0.44 t0 1.85) 3.17 (977.3) .002
Age (standardized per SD) 0.43 (-0.26t0 1.11) 1.22 (973.6) 22
Gender: male (reference="female’) —4.33 (-5.84t0-2.81) -5.61 (969.9) <.001
Gender: transgender or genderqueer (reference="female”) —0.36 (-14.35t0 13.64) —-0.05 (1003.1) .96
Time® (spline 1)xS! endorsed 0.21 (-3.99 to 4.41) 0.10 (395.8) 92
Time® (spline 2)xS! endorsed 3.09 (-4.97 t0 11.15) 0.75 (342.0) 45
Time® (spline 3)xS! endorsed 8.83 (-4.45 t0 22.11) 1.30 (602.1) 19
Marginal R? 0.124 (_f) — —
Conditional R? 0.748 (—) — —

8G-SAS: Gambling Symptom Assessment Scale (total score, including the baseline assessment).
bS): suicidal ideation.
®Time: months since first assessment (days/30; O=baseline). Time was modeled as a natural cubic spline with 3 df; spline and time coefficients were

not interpretable individually (see Table 5 for group differences by day). Random intercept and random slope for time per patient; 95% Cls are Wald
intervals.

dPHQ-8: Patient Health Questionnaire-8.
€Joint likelihood ratio test of SIxtime terms: x23=6.9, P=.07. t Statistics used Satterthwaite df.

Not applicable.
Figure 1. Model-based G-SAStrajectories by Sl status. Lines and shaded bands are model-based mean G-SAS scores, with 95% Cls from the primary

model. Points are raw mean G-SAS scoresin 7-day bins. Numbers below the lines are patients with a G-SAS assessment on or after that day. G-SAS:
Gambling Symptom Assessment Scale; Sl: suicidal ideation.
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Table5. Adjusted differencein G-SAS? (SI° endorsed — not endorsed) by day.°

Day Difference (95% Cl) z P value
0 1.85(0.21to 3.49) 221 .03
30 1.03 (-0.52 t0 2.58) 1.31 19
60 0.70 (-0.90t0 2.31) 0.86 .39
90 0.75 (-0.89 t0 2.38) 0.89 37

8G-SAS: Gambling Symptom Assessment Scale.
bS): suicidal ideation.

‘M odel-based estimates from the primary model; covariates held at their means, gender weighted by sample proportions.

PHQ-9 Follow-up by SI Status

Follow-up PHQ-9 data were available for 67 (14.4%) of 465
patients who endorsed Sl at intake and 153 (14.5%) of 1053
who did not. Among patients who endorsed Sl at intake, 47
(70.1%) of 67 did not endorse Sl at their last available
assessment; among those who did not endorse Sl at intake, 5
(3.3%) of 153 endorsed Sl at their last assessment (Multimedia
Appendix 9).

Discussion

Principal Findings

The purpose of this study was to determine the prevalence of
Sl at treatment entry among adults seeking care for GD, how
clinical and demographic characteristics differ between patients
with and without Sl at intake, and whether Sl at intake predicts
differential treatment engagement or differential improvement
in gambling-related symptom severity over the course of
treatment. Nearly 1in 3 patients entering GD treatment endorsed
Sl at intake. Patients presenting with S| were clinicaly
distinguishable at intake, reporting substantially higher
depressive symptom severity, greater gambling severity, and
higher rates of depressive disorder diagnosisthan those without
Sl, with alarge difference in depressive symptom severity and
small differencesin gambling severity and depressive disorder
diagnosis, although the groups did not differ by age, gender, or
most psychiatric comorbidities. Among patients who initiated
care, Sl at intake was not associated with the number of
appointments attended or with retention. Patientswith S| began
treatment with modestly higher gambling symptom severity,
but both groups improved, and no statistically significant
difference in gambling symptoms was detected from 1 month
onward. Patients who endorsed Sl on the intake questionnaire
were, however, less likely to attend a first session. Taken
together, these findingsindicate that Sl iscommon at treatment
entry in GD and marks a more psychiatrically complex
subgroup; oncein care, patients with Sl showed no evidence of
poorer engagement or gambling symptom improvement, but
they may face greater barriersto starting treatment.

Sl was endorsed at intake by nearly 1 in 3 patients, a rate
consistent with published estimates from treatment-seeking GD
samples, although on the lower end of what has been reported
in clinic-based cohorts[2,18]. Preval ence was somewhat higher
among all patients who completed the intake questionnaire,
including those who did not go on to attend asession, suggesting

https://formative.jmir.org/2026/1/€106739

that estimates based only on patients who initiate care may
modestly understate Sl at first contact. That said, a significant
subset of patients endorsed suicidal thoughts on more than half
the days or nearly every day, indicating that frequent Sl is
present in ameaningful proportion of individuals entering care
for GD. Although endorsement of PHQ-9 item 9 is not
equivalent to clinically assessed suiciderisk, the high prevalence
observed in this sample suggests that a substantial proportion
of patients entering treatment warrant additional clinical
assessment and ongoing monitoring throughout care. Future
research should further characterize the prevalence and
presentation of S| across diverse gambling disorder treatment
settings and populations.

Patients presenting with Sl at intake were clinically more severe
than those without SI. The most striking difference between
groups was in depressive symptom severity. On average, the
Sl group had PHQ-8 scores nearly seven points higher than the
non-Sl group, a difference that crosses established clinical
thresholds and places this subgroup firmly in the moderate to
severe range [19]. Greater gambling severity and higher rates
of depressive disorder diagnosis further characterized the Sl
group. These findings align with prior work documenting that
the psychiatric symptom burden, particularly depression, isthe
primary clinical correlate of Sl in treatment-seeking GD
populations [7,18]. In contrast, neither age nor gender was
associated with Sl at treatment entry. Although female gender
has been identified as arisk factor for Sl in some GD studies
[6] and in the general population [20,21], findings have been
inconsistent across GD samples [22], and the predominantly
male composition of the samplein this study may have limited
our ability to detect gender differences. These findings suggest
that Sl at treatment entry primarily reflects the broader
psychiatric symptom burden rather than demographic
characteristics, underscoring the importance of comprehensive
clinical assessment during intake.

Among patients who initiated care, Sl at intake was not
associ ated with treatment engagement. Patientswith and without
Sl attended a similar number of appointments in the first 90
days, both before and after adjustment for baseline depression
and gambling severity, and resultswere consistent for retention,
total attended appointments, and exposure-adjusted counts. The
proportion of scheduled appointments that were attended was
also nearly identical in both groups. Because the Cls were
compatible with modest differences in either direction, these
findingsindicate no detectabl e association rather than equivalent
engagement. To the best of our knowledge, no published study
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has examined whether Sl at intake predicts engagement in GD
treatment, making direct comparisons difficult. A recent
systematic review on suicidality and therapeutic engagement
in adult mental health populationsidentified significant gapsin
the literature, with limited understanding of the factors
influencing treatment retention and dropout among individuals
presenting with suicidality [23]. Patientswho endorsed Sl were,
however, less likely to attend a first session after completing
intake. This finding should be interpreted cautiously because
the reasons for noninitiation were not available; some patients
may have been referred to a higher level of care at intake,
whereas others may not have been accepted into, or chose not
to begin, outpatient treatment. If replicated, lower initiation
among patientswith Sl would identify the transition fromintake
to the first session as a target for proactive outreach and care
coordination [24]. Future research should identify the patient-
and program-level factors associated with treatment retention
and evaluate strategies to improve sustained engagement.

Patients with Sl entered treatment with modestly higher
gambling symptom severity, a difference of about two points
on the 48-point G-SA S after accounting for depression severity.
Both groups improved substantially; the between-group
difference was no longer statistically significant by 1 month
and remained small through 3 months. Differencesin the shape
of the trgjectories over the full observation window were not
statistically significant, whereasin thefirst 12 weeks, the groups
converged because patients with SI improved more quickly
early in treatment. When baseline gambling severity was held
constant, follow-up scores were nearly identical, suggesting
that the early convergence reflects higher initial severity,
including regression toward the mean, rather than a distinct
effect of Sl. These findings were robust to follow-up duration
patterns, restriction to patientswith adocumented GD diagnosis,
and alternative codings of item 9. These findings are broadly
consistent with evidence from other mental health settings
demonstrating that patients presenting with SI can experience
improvementsin clinical symptoms comparableto those without
Sl. For example, a large study of collaborative care in a
community mental health setting found that patients with Sl at
treatment entry showed significant improvement in depression
and anxiety over the course of care, with tragjectories broadly
comparable to those without Sl [25]. However, previous work
in substance use disorder samples hasyiel ded mixed resultsand
has focused primarily on overdose risk and abstinence outcomes
rather than symptom change [26,27], and to the best of our
knowledge, no comparable work exists in GD specifically.
Together, these findings suggest that among patientswho initiate
specialized outpatient GD care, Sl at intake is not associated
with poorer gambling symptom improvement. Because S
endorsement prompted provider eval uation and, when indicated,
safety planning or escalation, and because these clinical
responses were not measured, these results cannot show whether
patientswith Sl require the same or different care; they describe
gambling symptom trajectories under the care patients actually
received.

Among the small subset of screened patients with a follow-up
PHQ-9, most who endorsed Sl at intake no longer endorsed it
at their last assessment, and new endorsement among those who
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did not endorseit at intake was uncommon. Because follow-up
PHQ-9 data were available for only about 1 in 7 patients, and
patientswith persistent SI may have been referred to other care,
these descriptive findings should not beinterpreted as evidence
of Sl resolution.

Future Research

Several directionsfollow from the findings. Most immediately,
future studies should assess Sl in GD treatment samples using
validated multi-item instruments designed specifically for
suicide risk assessment. Such data would allow researchers to
distinguish thoughts of death or self-harm (which may reflect
passive death wishes, activeideation, or nonsuicidal self-injury)
from active suicidal risk and examine whether severity of
ideation, rather than its mere presence, predicts differential
clinical trajectories. The relationship among gender, SI, and
GD warrants exploration in larger and more demographically
diverse samples; although female gender has been identified as
acorrelate of Sl in prior GD treatment studies [6], the sample
in this study was predominantly male, which may have limited
the power to detect gender differences. Longer follow-up
windows are needed to evaluate the durability of gambling
symptom improvement in patients who present with Sl, as the
observation window used here does not permit conclusions
about sustained recovery or Sl resolution over time. Future
research should also examine S| asan outcomeinitsown right,
tracking whether and at what rate Sl remits over the course of
GD treatment, rather than treating it solely as a baseline
predictor. Studies should also document Sl-related clinical
responses, such as safety planning and escalation to higher levels
of care, to determine whether patientswith Sl receive different
care and whether that care modifies outcomes, and should
examine reasons for noninitiation after intake by Sl status.
Finally, comparative effectiveness work across treatment
modalities is needed to establish whether findings from this
sample generalize to in-person and higher-acuity care settings
and whether factors specific to virtually delivered care, such as
accessibility and reduced stigma, contribute to the outcomes
observed here.

Strengths and Limitations

Several strengths of this study should be noted. To the best of
our knowledge, thisis the first study to examine whether Sl at
treatment entry predictstreatment engagement and longitudinal
symptom trajectories among adults receiving treatment for GD.
The sample was large and drawn from a gambling treatment
program, providing insight into treatment engagement and
outcomes within a real-world model of specialized GD care.
Data were collected prospectively as part of routine
measurement-based care using validated instruments
administered repeatedly throughout care, allowing longitudinal
assessment of gambling symptom trajectories, while reducing
the risk of retrospective recall bias. The use of routinely
collected clinical data further enhances the clinical relevance
of the findings by reflecting outcomes observed in everyday
practice rather than under highly controlled research conditions.
Engagement was measured using appointment-level records,
and findings were robust across sensitivity analyses addressing
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outcome definitions, follow-up patterns, diagnostic status, and
alternative codings of item 9.

The study also has limitations. The absence of a control group
isan inherent constraint of the observational design; without a
comparison condition, the observed symptom improvement
cannot be attributed to treatment. The primary measure of S,
PHQ-9 item 9, was not designed as a stand-alone suicide risk
screener. It captures the frequency of thoughts of death or
self-harm over the prior 2 weeks and does not assess suicidal
intent, plan, ideation intensity, or access to means. As aresult,
the prevalence estimate reported here reflects endorsement of
thoughts of death or self-harm and may not correspond to
clinical suicide risk as assessed by structured instruments.
Dichotomizing item 9 also combinesinfrequent and near-daily
thoughts; analyses using alternative codings yielded similar
conclusionsbut were based on small groups. Although follow-up
availability did not differ by Sl status and results were robust
to a pattern-mixture sensitivity analysis, only about one-third
of patients remained under observation at 90 days, assessment
timing was qguided by provider judgment, and
symptom-dependent dropout cannot be ruled out. The analytic
sample was limited to patients who completed at least one
session (approximately one-quarter of patients who completed
intake) and patientswho endorsed Sl werelesslikely to initiate
care. Findingstherefore describe patients who entered outpatient
care and may not generalizeto individualswith GD who do not
seek or initiate treatment, who are referred to higher-acuity
settings, or who access treatment through in-person care.
Sl-related clinical responses, such as safety planning or
escalation to a higher level of care, were not available, so we
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could not evaluate whether patients with Sl received different
care. Demographic characteristics were limited to age and
gender; race and ethnicity, insurance status, and geographic
location were not available, so we could not assessthe sample’'s
representativeness on these characteristics or examine them as
potential confounders. Treatment episode status, such as planned
completion, dropout, or ongoing care, was not available, so
engagement measures could not distinguish completing
treatment from disengaging, and some patientswere still in care
at the end of the observation window. Finally, psychiatric
comorbidities were based on clinical diagnoses documented in
the EHR and may therefore underestimate the prevalence of
co-occurring conditions compared to studies using standardized
research assessment protocols.

Conclusion

Sl at intake is common in adults seeking treatment for GD and
marksaclinically distinct subgroup with greater depressive and
gambling symptom severity. Among patients who initiated
outpatient care, SI was not associated with engagement, and
patients with Sl showed gambling symptom improvement that
did not differ detectably from those without S| after starting
from amodestly higher baseline. Patientswith SI were, however,
less likely to begin treatment after intake, highlighting the
transition into care as a potentia point of intervention.
Prospective research using validated suicide risk instruments,
documentation of SI-related clinical responses, longer follow-up
windows, and Sl resolution as a primary outcome is needed to
build on these findings and inform the development of
risk-stratified care protocols for this population.
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