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A B S T R A C T

Background: Suicide is the second leading cause of death for youth 12–18 years of age. Identification of adoles-
cents with suicidal ideation can help facilitate early interventions. This study evaluates the use of a PSS-3 Suicide
Risk Screener (SRA), given to patients presenting to a specialty pediatric orthopaedic clinic (SCC), to identify
suicide risk and interventions performed for these patients.
Methods: We conducted a retrospective cohort study of the 1920 patients that presented to the SCC in 2022. Every
patient that entered the clinic was given a SRA to complete. We determined the frequency of positive screens,
negative screens, and incomplete screens and the demographics of the patients in the positive group. We also
determined the frequencies of the interventions performed for patients that did have a positive screen.
Results: Of the 1920 patients that presented in the SCC in 2022, 319 patients had an incomplete screen and were
excluded from the analysis. One patient was incorrectly coded to have a positive screen in the SCC clinic and was
excluded. Of the 1600 patients that had a complete screen, 3% (48) had a positive SRA screen. Of the patients with a
positive screen, the mean age was 13.6 years (1.27), 54.2% (26) female, and 89.8% (43) had public insurance. Of
note, 23% (11) of those with a positive screen met with a social worker and were admitted to an inpatient facility.
Conclusions: The addition of the PSS-3 Suicide Risk Screener in this pediatric orthopaedic clinic screened 83% of
patients presenting to the clinic and found a 3% positivity rate for patients that completed the screen. In 2022, 1
in every 180 patients who visited the SCC were admitted to an inpatient facility for suicidality. The imple-
mentation of a suicide risk assessment helped us to identify a need for intervention in patients originally pre-
senting for musculoskeletal complaints. There is a role for suicide risk screening in pediatric orthopaedic clinics.
Key Concepts:
(1) Utility of suicide screening questionnaires in orthopaedic clinics is poorly understood.
(2) This study sought to investigate the risk of suicidality in pediatric orthopaedic patients.
(3) Suicide risk screening in pediatric populations can identify patients at risk.
(4) Early intervention to address suicide risk in pediatric orthopaedic patients can significantly improve outcome.
(5) Suicide risk screening in pediatric orthopaedic clinics has a strong role in better promoting overall health.
Level of Evidence: Level III
Introduction adolescent populations is highly complex. Janiri et al. described a number
Suicide in preadolescent and adolescent populations has become an
increasingly widespread public health concern in the United States (U.S.)
and globally. In 2020, suicide was the second leading cause of death in
ages 10 to 14, and the third leading cause of death in ages 15 to 19 in the
U.S [1]. When comparing suicide rates globally, the U.S. ranked seventh in
suicide rates in ages 10 to 19 [2]. Suicidality in preadolescent and
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of risk and protective factors for suicide in adolescent populations [3]. Of
the risk factors listed, physical health conditions were highly associated
with increased suicidal tendencies [3]. A study published in 2024 found
that of the 306,800 suicides studied, more than a third had physical
problems and no documented psychological illness [4].

In pediatric orthopaedic practice, suicide screening is often an over-
looked component of comprehensive medical care. Many orthopaedic
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conditions, especially those that are debilitating, can profoundly affect a
child's mental health [5]. One study found a moderate to severe risk of
depression in roughly 1.3–3.5% of pediatric orthopaedic patients [5],
this further highlights the utility of suicide screening. Integrating routine
suicide screening is a useful tool to identify high-risk youth that may
otherwise go undetected. Boudreaux et al. found a nearly two-fold in-
crease in suicide risk detection when universal screening was imple-
mented [6]. Additionally, many studies have detailed the importance of
timely intervention when preventing suicidality. Data released in 2022
detail the dynamic nature of the suicide process and how timely man-
agement can dramatically change the outcome [7]. Thus, suicide risk
screenings are beneficial in all settings, including orthopaedics, to assist
with timely intervention and suicide prevention.

Despite the growing evidence supporting the relationship between
physical health and mental well-being, there remains a significant gap in
knowledge and understanding of the relationship. This study aims to
investigate the use of a PSS-3 Suicide Risk Assessment in a Specialty Pe-
diatric Orthopaedic Clinic to better identify the risk of suicide in specific
orthopaedic conditions and interventions employed once risk assessed.
Additionally, this study seeks to provide further context to the highly dy-
namic interplay between physical health and mental well-being.

Materials and Methods

Participants

The study was approved by the University of Texas at Austin Insti-
tutional Review Board. Patients aged 11–18 years who presented for
musculoskeletal complaints to the orthopaedic clinic at an urban acute
care hospital with a level 1 pediatric trauma center were retrospectively
identified. The Specialty Care Clinic (SCC) universally screened pa-
tients for suicide risk using the PSS-3 between January 1st and
December 31st, 2022. All data was sourced from the electronic medical
record (EMR) and extracted manually or queried from existing hospital-
based databases.

Instrumentation

PSS-3 is a brief screening tool to identify suicide risk and further
screening in the ED setting. The hospital system adapted this screening
tool into the suicide risk assessment (SRA) and it is administered in the
hospital orthopaedic clinic (Fig. 1). Each of the PSS-3’s items evaluates a
different aspect of suicide risk: depressed mood, active ideation, and
lifetime attempt. In the clinic, one response of “yes” initiated a protocol
for a social worker to visit with the patient to determine the need for
Figure 1. Summary of unive
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further intervention. Patients were not told prior to completing the
screening tool that a social worker would visit them if positive. This was
an attempt to get the most honest answer from parents. If the SRA was
negative, then no further screening was completed.

A social worker visited with the patient and family in the clinic after a
positive result was determined. Social Workers are always present in this
clinic and are always available for immediate consultation following a
positive result. They gathered more information about the patient's
current state, history, and access to resources. They also completed safety
plans with patients and families and determined the need for psychiatric
hospitalization.

The compliance rate, or the percentage of encounters that correctly
followed the suicide screening procedures (appropriate administration of
SRA followed by a social worker visit for those positive on SRA), was
calculated to understand screening procedure adherence. Approximately
63% (n ¼ 31) of SRA-positive screens who were evaluated by a social
worker resulted in either additional resources or hospitalization.

Data collection

Patients meeting study inclusion who visited the pediatric ortho-
paedic clinic in 2022 were identified (N ¼ 1920) by querying hospital
EMR databases. A manual EMR review was conducted to validate the
patient had an encounter in the clinic and completed an SRA. EMR re-
view found 1 patient incorrectly coded as visiting the clinic and was
excluded from further analysis. Of the remaining 1919 patients, 319 did
not complete a SRA and these patients were also excluded. 1600 patients
were included in the analysis of suicide risk.

The variables queried from hospital databases included the date of the
clinic visit; age; sex (male and female); residential zip code; insurance
status (private, public, and uninsured); visit diagnosis; result of SRA; and
interventions after a positive SRA result.

Data analysis

Frequencies and percentages were used to investigate the rate of
positivity among the study cohort and to determine the rate of those who
were admitted to inpatient psychiatric facilities. A chi-square test of in-
dependence was performed for each of the categorical variables of in-
terest and a P value was obtained to determine whether there was a
statistically significant difference in the factor among positive and
negative patients. A standard 2-tailed t-test was used to test the associ-
ation of the patient's age at the time of the encounter with the outcome. A
chi-square test was also run for the presenting diagnoses in the clinic, and
a Bonferroni correction was also used to adjust the significance level. For
rsal screening outcomes.



Table 2
Result by presenting positive conditions.

Diagnoses Positive test
(n ¼ 48)

Negative test
(n ¼ 704)

% of completed
screens

Scoliosis 10 215 4.4%

Fracture 17 394 4.1%

Herniated disc 2 0 100.0%

Sprain 3 13 18.8%

Avulsion injury 3 3 50.0%

Foot pain 5 25 16.7%

Dislocation 1 22 4.3%

Fibroma/Fibrous
dysplasia/cyst

3 5 37.5%

Coccyx pain 2 2 50.0%

Contracture 1 3 25.0%

Hip pain 1 22 4.3%
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all tests, the P-value was set to .05. Additionally, further statistical
analysis was conducted to determine effect size by condition to quantify
the power of any potential association between suicidal ideation and
specific diagnoses.

Results

Demographic characterization

Of the 1600 who completed the SRA screening tool, 48 positive
screens were identified. 54% of the patients that screened positive were
female and had a mean age of 13.6 years (Table 1). When the study
population was characterized based on insurance status, 6.1% were pri-
vately insured, 89.8% were publicly insured, and 4.1% were uninsured.

The demographics of the 1552 patients who screened negative on the
SRA during their visit to clinic is presented in Table 1. Characteristics of
the study population were nearly identical to those of patients who
screened positive on the SRA, although they had a larger percentage of
males than females.
Table 3
Statistical analysis of conditions with positive results.

Condition Chi-
square

Chi-
square
P-
value*

Odds
ratio

Fisher's
exact P-
value*

Cohen's
Wy

Power‡

Scoliosis 1.55 .21259 0.60 .1927 0.05 0.06

Fracture 6.74 .00945 0.43 .0069 0.09 0.40

Herniated
disk

6.54 .01055 15.30 .0219 0.09 0.39
Summary of universal screening outcomes

Of the 1920 patient visits to the pediatric orthopaedic clinic in 2022,
1600 patients were screened for suicidality using the SRA tool. Of those
1600 patients, 48 patients screened positive for suicide risk. 20 patients
met with a social worker and received mental health resources and
counseling referrals, 11 met with the social worker and were admitted
directly to an inpatient psychiatric facility, and 17 had no documented
intervention performed (Fig. 1).
Sprain 2.35 .12520 3.55 .0755 0.06 0.10

Avulsion 12.64 .00038 15.62 .0042 0.13 0.76

Foot pain 3.91 .04808 3.17 .0360 0.07 0.19

Dislocation 0.00 1.00000 0.66 1.0000 0.00 0.00

Fibroma 8.40 .00375 9.35 .0108 0.11 0.52

Coccyx pain 6.54 .01055 15.30 .0219 0.09 0.39

Contracture 0.25 .61439 4.99 .2318 0.02 0.01

Hip 0.00 1.00000 0.66 1.0000 0.00 0.00

Interpretation:
* Applying Bonferroni P-value correction for 11 conditions (α' ¼ 0.05/

11 � 0.0045) P < .0045.
y Cohen's W effect size, where small effect: W ¼ 0.1; medium effect: W ¼ 0.3;

large effect: W ¼ 0.5.
z Power (1-β) - The probability of correctly rejecting the null hypothesis >0.8.
Characterization of positive results by condition

A total of 48 positive results were found from patients presenting
with many types of musculoskeletal diseases and conditions. In addi-
tion to the positive screening result for suicidality, 11 unique condi-
tions were present, including scoliosis, fracture, herniated disk,
ligament sprain, avulsion, foot pain, joint dislocation, fibroma, coccy-
geal pain, contracture, and hip pain. Studies of the prevalence of
different conditions vary widely. Patients with disc herniation were
found to have a 100% occurrence of suicidality, although the sample
size was small, N ¼ 2 (Table 2). In contrast, the two conditions with the
largest sample sizes—fractures and scoliosis—had the lowest
screening-positive rates of 4.1% and 4.4%, respectively. Additionally,
an in-depth statistical analysis was performed detailing Chi-square,
Chi-square P-value, odds ratio, Fisher's exact P-value, Cohen's W, and
Power for each condition to determine true correlation (Table 3). Based
on our data, all patients screening positive showed small to negligible
effect size and insufficient power to support a genuine association with
individual diagnosis.
Table 1
Demographics of all patients that completed SRA screening.

Metric Positive screening Negative screening

Screening result (N ¼ 48) (N ¼ 1552)

Gender Male: 45.8%
Female: 54.2%

Male: 62.6%
Female: 37.4%

Insurance status Private: 6.1%
Public: 89.8%
Uninsured: 4.1%

Private: 5.5%
Public: 89.0%
Uninsured: 5.5%

Average age 13.61 years 13.98 years

Age Range 10–12: N ¼ 10 (20%)
13–14: N ¼ 30 (61%)
15–16: N ¼ 7 (14%)
17þ: N ¼ 2 (4%)

10–12: N ¼ 380 (24%)
13–14: N ¼ 616 (40%)
15–16: N ¼ 402 (26%)
17þ: N ¼ 150 (10%)

3

T-test analysis of age

T-test analysis was performed on the ages of positive and negative
screening. The average age of participants with a positive screen result
was 13.61 � 1.27 years, while the average age of participants with a
negative screen result was 13.98 � 1.72 years. Statistical analysis of the
relationship between age and screening results revealed no significant
correlation between age and screening results (P ¼ .0526). Significance
was determined at a value of P < .05 (Table 4).
Table 4
Analysis of respondents by age.

T-test for age

P-value .0526

Average positive age 13.61�1.27

Average negative age 13.98�1.72

Median positive age 14

Mode positive age 14
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Discussion

The results of this study highlight the importance of integrating suicide
risk screening within pediatric orthopaedic clinics. With the successful
screening of 83% of patients and a 3% positivity rate among those who
completed the screening, it is evident that the implementation of the PSS-
3 Suicide Risk Screener was effective in identifying at-risk individuals.
This aligns with more recent research that demonstrates the effectiveness
of brief screening tools, such as the Ask Suicide-Screening Questions
(ASQ), in detecting suicide risk across various clinical settings. Recent
studies suggest that such tools are effective even in non-mental health
environments, including pediatric emergency departments and outpatient
clinics, where mental health symptoms may be indirectly presented [7].

The patient's demographics with a positive screen revealed that the
mean age was 13.6 years, with 54.2% being female, and almost 90% had
public insurance. This provides insight and clarity into the proposed
utility of targeted support and intervention strategies. These findings are
somewhat consistent with newer studies that continue to show that fe-
males and adolescents from lower socioeconomic backgrounds, particu-
larly those with public insurance, are at heightened risk for suicidality
[8]. This demographic's vulnerability suggests a need for more targeted
interventions in specialty care settings where at-risk youth may not
typically receive mental health screening.

The findings also demonstrate the significance of the interventions
performed for patients with a positive screen. A notable 23% of these
patients met with a social worker and were subsequently admitted to an
inpatient facility for further evaluation and treatment. This underscores
the critical role of early identification and timely interventions in
addressing suicidality among pediatric orthopaedic patients. Recent
research emphasizes the importance of immediate referral to mental
health services post-screening, including safety planning interventions
that can reduce suicidal behavior. While the study results are promising in
identifying at-risk individuals and providing interventions, several po-
tential drawbacks remain. Firstly, the use of a suicide risk screener in a
pediatric orthopaedic clinic may not be the most effective or feasible
method of identifying at-risk individuals. Musculoskeletal complaints may
not always be directly linked to mental health concerns, and relying solely
on this setting for suicide risk screening may lead to missed opportunities
for identifying individuals in other clinical settings, such as primary care
or emergency departments, where suicide risk screening may be more
appropriate [9,10]. Additionally, this study was based on patients in a
specialty care hospital clinic where social workers are readily available to
consult patients. In private practice, it might be difficult to replicate the
social work team that is available in a hospital setting.

Moreover, the reliance on a brief screening tool like the PSS-3 may not
capture the full complexity of suicide risk and mental health concerns in
adolescent patients. The tool's focus on depressed mood, active ideation,
and lifetime attempts may overlook other important factors such as un-
derlying mental health disorders, past trauma, or ongoing stressors in the
patients' lives [9,11]. Recent reviews have highlighted the limitations of
these screeners in addressing the full scope of suicide risk and have rec-
ommended that they be used as part of a more comprehensive assessment
strategy, especially in non-mental health settings [9]. Additionally, the
high rate of patients with public insurance who completed the screening
raises questions about potential disparities in access to mental health care.
Recent studies continue to document disparities in mental health service
access based on insurance status, with individuals on public insurance
more likely to be screened but potentially receiving fewer follow-up re-
sources [9,12]. It's possible that patients with private insurance or those
who are uninsured may not have been equally represented in the study,
which could skew the results and limit the generalizability of the findings
[9]. clinical time to complete the screening is a highly variable and a
relevant consideration. Once Social Workers were consulted, additional
clinical time and resources were provided in order to ensure the entirety of
the patient's orthopaedic and mental health needs were addressed.
4

This study is limited by the length of the questionnaire implemented
for suicide risk assessment. Suicidality is a multifactoral, evolving phe-
nomenon that cannot be fully captured in one screening assessment.
Thus, providing the possibility of false negatives and/or positives being
present. Additionally, parents may not fully understand the unique
expression of depression and suicidality in pediatric populations,
providing an additional avenue for false negatives when completing
shorter screening assessments. Although only studies filled out by pa-
tients were included, parent-patient interaction and parent-social work
may have had some influence. Due to limited availability, we were un-
able to identify the long-term outcome and diagnosis following social
work intervention. Additionally, although our study detailed a number of
demographic data on both groups, previous psychiatric history, family
history, and other social factors leave out an important context. Despite
this, our study highlights the importance of further discussions of suicide
screening in orthopaedic practice for pediatric populations. With the
right social work tools in place, suicide risk screening can be a valuable
reference in guiding clinicians in the future.

Conclusion

In conclusion, the incorporation of suicide risk assessment within the
pediatric orthopaedic clinic not only identified individuals at risk who
will need access to care and support. This study underscores the potential
for early detection and intervention in a population that may not have
been otherwise referred for mental health treatment. While the study
emphasizes the potential benefits of integrating suicide risk assessment
within pediatric orthopaedic clinics, it's essential to critically evaluate the
limitations and potential unintended consequences of such practices. A
more comprehensive and nuanced approach to mental health screening
and intervention may be necessary to ensure the well-being of at-risk
pediatric patients.

Additional links

� JPOSNA®: Diagnosis and Management of Nerve Injuries Caused by
Pediatric Upper Extremity Fractures

� JPOSNA®: Use of a “Fast, Feed, and Wrap” Technique with Local
Anesthesia for In-Office Surgical Correction of Postaxial Polydactyly
Type B in Infants
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