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Abstract

Background: Suicides and attempted suicides
occurring within inpatient psychiatric units pose
distinct patient safety challenges, yet relatively
few prior studies were based on U.S. patient
populations and many studies aggregated on- and
off-site events, limiting insights.

Methods: This study examined factors associated
with suicide-related serious events reported to
the Pennsylvania Patient Safety Reporting Sys-
tem (PA-PSRS). We performed a retrospective
mixed-methods analysis of events that occurred
during a 10-year period (2016-2025) to identify
demographic, method, object, location, and
temporal patterns specific to on-unit events.

Results: Of 143 events, 130 (91%) were attempted
suicides and 13 (9%) were suicides. Overall,
57% involved female patients, but 85% of com-
pleted suicides were by male patients. Neck
compression was the most frequent method
(57%); suicides involving neck compression were
significantly more likely when a ligature point
was used (p=0.004). Suicide-related events were
more frequently associated with private areas
(bedrooms, bathrooms), early postadmission
period (majority occurred within the first five
days), the months of October-March, and the
evening shift.

Conclusions: On-unit suicide-related events
exhibit distinct demographic, method, object,
location, and temporal patterns. These find-
ings clarify where and when events are con-
centrated and identify areas for further
investigation and stakeholder consideration,
which may inform refinement of strategies to
prevent suicide-related events within inpatient
psychiatric settings.

Introduction

Across the general population in the United
States, the rate of suicide, for the most part,
increased year over year between 2000 and 2018,
and then plateaued from 2018 to 2023.* During
2023, more than 49,000 people completed a sui-
cide; 80% were male, and those age >85 were
most likely to complete a suicide.! During 2023,
the rate of suicide across the general U.S. pop-
ulation was 14.1 per 100,000 people.!

According to a meta-analysis, the rate of suicide
in U.S.-based psychiatric facilities was 262 per
100,000 inpatient years.> While there have been
numerous studies within the past 25 years that
explored the occurrence of suicide among inpa-
tient psychiatric units, a large majority of the
studies were of patient populations outside of
the United States.** There is value in considering

Patient Safety | Vol. 8 No.2 | 2026 | 1


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

findings from studies of non-U.S. patient populations; nevertheless,
findings from foreign studies may differ from U.S.-based studies
due to differences in regulations, policies, practices, resources, and
cultures. As a result, there is a strong need for continued research
of psychiatric inpatient suicide events within the U.S. population.

There is also a need to sharpen the focus on inpatient psychiatric
events by examining suicide-related events (attempted suicides
and suicides) that only occurred within the unit, unlike much
of the prior literature that combined on-site events with those
that occurred off-site (e.g., during absconding, authorized leave,
or shortly after discharge).>>78101L16.19-21 To further complicate
interpretation of findings from prior studies, it appears that off-site
events are more frequent than on-site>”%1%1%%; therefore, insights
from many of the prior studies could be misleading for estimating
conditions of risk specific to on-site events.

The purpose of this retrospective mixed-methods study of Penn-
sylvania Patient Safety Reporting System (PA-PSRS) event reports
was to analyze factors associated with suicide-related events that
occurred within inpatient psychiatric units. This study systemat-
ically explored several understudied combinations of variables,
such as attempted suicide versus suicide by patient gender, patient
age, event location, method, objects involved, and multiple tempo-
ral variables. A notable contribution to the literature is our analysis
of suicide-related events in relation to several temporal variables:
event month, event day of week, event time of day, and days from
admission to event occurrence. In addition, some of the analyses
were stratified by three variables (e.g., attempted suicide vs.
suicide by gender by event month), which reveals further nuance
rarely addressed in prior research. The findings are intended to
inform stakeholders and guide refinement of strategies to prevent
suicide-related events within inpatient psychiatric settings.

Methods

Data Source and Sample

Data for this study were obtained from event reports submitted by
licensed healthcare facilities to the PA-PSRS acute care database,
which comprises reports submitted by acute and ambulatory
healthcare facilities. Pennsylvania law requires the reporting of
patient safety events, ranging from near misses to events resulting
in serious harm.? Although event reports do not include medical
records, they contain structured fields (e.g., event date, patient
age, care area) and unstructured narrative fields that summarize
the conditions and actions associated with the event.

Our query of the PA-PSRS database applied the following criteria:
e Event dates: 1/1/2016-12/31/2025 (10-year period)
e Care area group®: Psychiatric unit
e Event classification: Serious event”
e Event type: Patient self-harm

e Event subtypes: (1) Suicide-Death, (2) Suicide Attempt-
Injury, (3) Self-mutilation, (4) Ingestion of foreign object or

substance, (5) Anorexia/bulimia, and (6) Other self-harm
(specify). All reports categorized under subtypes 1 and 2
were included in the final dataset. For subtypes 3-6, the
following keyword criteria were applied to include reports
that involved suicide-related events: “suicid,” “die,” “dead,”
“death,” “kill,” “life,” “living,” “live,” and “born.”

The query produced 219 PA-PSRS event reports. The first author
then manually reviewed the 219 event reports and applied the
following inclusion criteria:

e The event occurred within an inpatient psychiatric unit
(i.e., postdischarge and off-site suicides and attempts were
not included).

e The event met one of the following conditions:

o Within PA-PSRS, the event report was assigned to the
subtype Suicide-Death or Suicide Attempt-Injury.

o The event report described a suicide or attempted
suicide in one or more of the free-text fields. The
determination of whether it was an attempted suicide
or suicide, as opposed to nonsuicidal self-harm, was
based on (1) phrases used by the patient (e.g., “I was
trying to kill myself,” “I want to die,” “I don’t want to
live”), and/or (2) conclusions made by the staff (e.g., “it
appears that the patient was attempting suicide).”

After applying the inclusion criteria, the final study sample com-
prised 143 event reports.

Design, Analysis, and Variables Coded

We employed a retrospective mixed-methods design. A portion of
the data were analyzed using an exploratory sequential approach,
in which qualitative analysis preceded and informed subsequent
quantitative analysis. Qualitative data from PA-PSRS event reports
were examined through directed content analysis,** guided by
a framework method®? and informed in part by categories of
variables identified in prior literature.”*° The variables were
measured by frequency and evaluated using descriptive analysis.
Descriptive analysis, a quantitative approach, is used to explore
phenomena and identify patterns to enhance understanding and
explain their occurrence.®* This is often achieved through visual
displays that illustrate relationships among multiple variables and
support triangulation of findings.

Independent of the qualitative analysis and descriptive analyses,
some of the data were appropriate for statistical testing, such as
suicide-related events by patient age, event month, event day of
week, and event time of day. Where appropriate, a Fisher’s exact
test or chi-square test was used to determine whether frequency
deviations exist from expected uniform distributions across cat-
egories. An alpha level of 0.05 was applied for all statistical tests.

The qualitative and quantitative analyses were applied to variables
derived from structured and unstructured fields within PA-PSRS.
The variables are listed in Table 1.

“Within PA-PSRS, the event reporter chooses among 168 care areas to indicate the location where an event occurred. In order to simplify our analysis, we sorted each of the

care areas into higher-level care area groups.

PA serious event is “an event, occurrence, or situation involving the clinical care of a patient in a medical facility that results in death or compromises patient safety and results
in an unanticipated injury requiring the delivery of additional healthcare services to the patient.”
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Table 1. Variables Derived From Fields in PA-PSRS

Variables Derived From Structured Fields

Event month

Count of unique facilities

e Facility type: Acute care hospital or psychiatric hospital e Event day of week

e Patient gender e Event time of day

e Patient age e Days after admission (days from admission to event occurrence)
e Event year

Variables Derived From Unstructured Fields

Event Location
The setting in which the suicide-related event occurred was coded as a private area or common area, within the inpatient psychiatric unit.

e Private area: Location where the patient was away from all other patients but may or may not have been observed by staff
(e.g., 1-to-1 observation).

e Common area: Setting where the patient had no expectation of privacy and could have been in the presence of staff or other patients.

Method of Suicide-Related Event
The categories of method were guided in part by prior literature.”28-%

e Neck compression: Application of physical pressure to the neck area by ligature or strangulation with an object, with or without a
ligature point.

Cutting: Incision of tissue using a sharp implement.

Substance consumption: Ingestion of drugs or objects that were known to be unsafe for consumption.
Blunt impact: Use of a surface or object to apply substantial force to the body.

e Wound Reopened: Removal or displacement of suture or other material used to close an existing wound.
e Stabbing: Puncture of skin and underlying tissue with a sharp, narrow object.

e Suffocation: Obstruction or restriction of breath by limiting airflow to mouth and nose, often characterized by intentional choking
on foreign objects.

e Damaging Medical Device: Intentional action that compromises the function or integrity of a device required for clinical care.

Objects Involved in the Suicide-Related Event
The objects were coded for the two most frequently used methods of suicide-related event.
e Type of ligature used during neck compression: An object that was used to apply pressure to the neck, often being wrapped around the
neck, with or without a ligature point.

o Type of ligature point used during neck compression: An object where the ligature was attached, often at a higher height relative to the
patient, where the patient frequently uses body weight to increase the pressure of the ligature against the neck.

o Type of cutting material: The material of the object used in cutting was coded as glass, metal, wood, or other.

» o«

Note: The patient gender variable was based on a combination of the following three PA-PSRS fields: “patient gender,” “patient sex at birth,” and “patient
gender identity.” From January 2016 to January 2022, “patient gender” was the sole gender/sex-related PA-PSRS field. Beginning in January 2022, “patient
gender” was replaced with “patient sex at birth” and “patient gender identity.” In our study, the reporter’s response to “patient sex at birth” was always
used as our gender variable, except for the three event reports where the reporter only populated the “patient gender identity” field. Event year, month,
day, and time were based on the event date and time identified by the reporter. Days after admission was calculated as the difference between the date of
admission and the event date identified by the reporter.
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Results

Within Pennsylvania inpatient psychiatric units and over a
10-year-period, a total of 143 suicide-related events were reported,
which consisted of 91% (n=130) attempted suicides and 9% (n=13)
suicides. Note that our analysis was limited to events the reporter
designated as serious, a classification indicating that the event
resulted in injury requiring additional healthcare services or
resulted in death.

Facilities

Our analysis revealed that the 143 suicide-related events were
distributed across 50 unique facilities with inpatient psychiatric
units. Across the 50 facilities, the median number of suicide-related
events per facility was 1, but three psychiatric hospitals reported
11-15 suicide-related events during the 10-year period. We also
found that 62% (88 of 143) of all suicide-related events occurred
at psychiatric hospitals, and the remainder occurred at acute
care hospitals (55 of 143). Despite the total percentage of events
being greater at psychiatric hospitals, we found that more than
half (54%, 7 of 13) of suicides occurred at acute care hospitals.
Suicides were reported by a total of 11 facilities.

Patient Gender and Age

Figure 1 shows a varied distribution of attempted suicides and
suicides by gender. Across all suicide-related events, 57% (82 of
143) were by females and 43% (61 of 143) were by males. Among
only the suicide events, 85% (11 of 13) were by males and 15% (2
of 13) were by females. In contrast, 62% (80 of 130) of attempted
suicide events were by females and 38% (50 of 130) were by males.

Figure 2 shows that among all suicide-related events, 76% (108 of
143) occurred with patients age >19 years and 24% (35 of 143) were
by patients age <18 years. The figure also reveals that all the suicides
were by patients age >19 years and none were by patients age <18
years. We performed a two-tailed Fisher’s exact test and found a
significant (p=0.038) association between patient age (<18 years vs.
>19 years) and suicide-related event (attempted suicide vs. suicide).

As revealed by Figure 3, the patients’ ages ranged from 11 to 86
years (average=35, second quartile=19, median=30, and third
quartile=46.5), with the greatest frequency of suicide-related
events occurring at ages 15 years (n=7) and 17 years (n=9). The
figure also shows that all suicides were by patients who ranged in
age from 22 to 86 years, which is a narrower age range than those
who attempted suicide.

Figure 1. Frequency and Percentage of Attempted Suicide and Suicide by Gender; N=143 PA-PSRS Event Reports

Suicide
2%
(2 of 82) Attempted
Suicide
98%
(80 of 82)

Female
N=82

Suicide
18%
(11 of 61) Attempted
Suicide
82%
(50 of 61)

Figure 2. Frequency and Percentage of Attempted Suicide and Suicide by Age; N=143 PA-PSRS Event Reports
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Figure 3. Frequency of Attempted Suicide and Suicide by Patient Age; N=143 PA-PSRS Event Reports
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Note: Slight random variation (i.e., jittering) was applied to the position of data points to reduce overlap and allow for greater visibility of the individual data
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Figure 4. Frequency of Attempted Suicide and Suicide by Event Year; N=143 PA-PSRS Event Reports
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Event Year

Figure 4 shows that across the 10-year period, the greatest fre-
quency of suicide-related events was in 2017 (n=21) and 2020
(n=20). Also, in 2020 there was a peak of four suicides, yet zero
suicides occurred in four of the 10 years (2019, 2021, 2024, and
2025). We also found that during the first five-year period there
was a total of 11 suicides, yet there were only 2 suicides in the
second five-year period.

Event Month

We explored the relation between suicide-related events and event
month by analyzing the occurrence across six-month periods.
As shown in Figure 5, a majority of suicide-related events (61%,
87 of 143) occurred during the six-month period of October to

March, as opposed to April to September (39%, 56 of 143). We used
a chi-square test to evaluate the distribution of suicide-related
events by six-month period, relative to a uniform distribution. The
test revealed that the frequency of suicide-related events during
October to March were significantly greater than the expected
value from a uniform distribution, X*(1,143) = 6.72, p=0.0095.

We further explored the distribution of attempted suicides and
suicides by event month, as shown in Figure 6. The figure shows
that a similar distribution of attempted suicides and suicides
occurred during October to March: 61% (79 of 130) of the attempted
suicides and 62% (8 of 13) of suicides. The greatest frequency of
suicide-related events occurred in February (n=17) and November
(n=17), and the least was in June (n=6). The figure also reveals
that each of the months during October to March had at least one

Figure 5. Frequency and Percentage of Suicide-Related Events by Six-Month Period; N=143 PA-PSRS Event Reports

April to September
39% (56 of 143)

October to March
61% (87 of 143)

Figure 6. Frequency of Attempted Suicide and Suicide by Event Month; N=143 PA-PSRS Event Reports
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suicide, while only half of the months during April to September
had a suicide. In Appendix 1 we show a visual similar to Figure
6, but with gender as an additional variable. Appendix 1 reveals
that the attempted suicides and suicides are largely proportionally
similar by category of gender across the 12 months.

Event Day of the Week

Figure 7 presents the frequency of suicide-related events by day
of the week. The frequency of suicide-related events ranged from
a high of 30 on Sunday to a low of 14 on Friday. The figure reveals
a high frequency of events on Sunday, relative to all other days,
with at least 43% more events occurring on Sunday than each of
the other days. With a chi-square test, we assessed the distribution
of suicide-related events by day of the week, relative to a uniform
distribution. The test revealed that the number of suicide-related
events, by day of the week, was not significantly different from a
uniform distribution, X%(6,143) = 6.94, p=0.327.

Appendix 2 is similar to Figure 7 but includes gender as a third
variable. Appendix 2 shows that each of the suicides by a female
(n=2) were on Monday and that the suicides by a male (n=11) were
relatively uniformly distributed across each of the seven days.
Appendix 2 also reveals that the suicide-related events for both
males and females were greatest and least frequent on Sunday
and Friday, respectively.

Event Time of Day

As shown in Figure 8, the timing of suicide-related events was
analyzed using eight-hour shift periods: day (07:00-14:59), evening
(15:00-22:59), and night (23:00-06:59). Across the three shifts, the

greatest percentage of suicide-related events occurred during the
evening shift (50%, 71 of 143), which was more than double the
night shift (21%, 30 of 143). A chi-square test was used to evaluate
whether the frequency of suicide-related events across the three
periods of eight-hour shifts was consistent with a uniform distri-
bution. The results indicated a statistically significant deviation
from a uniform distribution, X*(2,143) = 18.64, p<0.001. Next, we
made multiple pairwise comparisons using a Bonferroni cor-
rection to pinpoint the locus of the significant result. There was
one significant pairwise comparison, in which the evening shift
had a significantly greater frequency of suicide-related events
compared to the night shift with respect to a uniform distribution
(Bonferroni-corrected p=0.0157).

Figure 9 displays the timing of suicide-related events by one-hour
periods. The three one-hour periods with the greatest frequency
of suicide-related events were all during the evening shift (16:00-
16:59, n=12; 19:00-19:59, n=13; 20:00-20:59, n=12). This figure also
reveals that nearly half of the suicides (6 of 13) took place during
the four-hour period of 14:00-17:59 (end-of-day shift and begin-
ning of evening shift) and that the greatest frequency of suicides
occurred following the onset of the evening shift (15:00-15:59, n=3).

Appendix 3 expands upon Figure 9 by including the gender
variable. Appendix 3 shows that the greatest frequency of
suicide-related events by females was during 16:00-16:59 (n=9)
and the greatest frequency by males was during 19:00-19:59
(n=10). Overall, the distribution of suicide-related events are
largely proportionally similar by category of gender across the
hours of the day.

Figure 7. Frequency of Attempted Suicide and Suicide by Day of the Week; N=143 PA-PSRS Event Reports
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Figure 8. Frequency and Percentage of Suicide-Related Events by Eight-Hour Shift; N=143 PA-PSRS Event Reports
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Figure 9. Frequency of Attempted Suicide and Suicide by One-Hour Periods of the Day; N=143 PA-PSRS Event Reports
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Figure 10. Frequency of Attempted Suicides and Suicides by Gender and Days After Admission; N=143 PA-PSRS Event Reports
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Days After Admission

The 143 suicide-related events occurred between Day 0 (same day)
and 296 days after admission, as revealed by Figure 10 (average=17,
second quartile=2, median=5, and third quartile=16.5). Despite
this range, suicide-related events most frequently occurred within
the first five days after admission. We also found that 71% (101 of
143) of the attempted suicides and 100% (13 of 13) of the suicides
occurred within the first 18 days after admission. Furthermore,
Figure 10 shows that 69% (9 of 13) of the suicides occurred within
the first 5 days after admission, and each of those were by males.
The two suicides by females occurred on Days 17 and 18. As a final
observation revealed by Figure 10, all 16 suicide-related events
that occurred beyond Day 40 were by females.

Location of Event

As shown in Table 2, 63% (90 of 143) of suicide-related events
specified the location. Among those that specified a location, 96%
(86 of 90) occurred in a private area and 4% (4 of 90) took place
within a common area. Across all suicide-related events that
specified a location, 47% (42 of 90) were in a bedroom and 43%
(39 of 90) were within a bathroom. The table also shows that the
attempted suicides and suicides were similarly distributed across
the bedroom and bathroom locations.

Suicide-Related Events in the Presence of Staff

Two of the events involved clinical staff
interacting with the patient when the
patient suddenly attempted suicide by
grabbing a sharp object (e.g., scalpel or
scissors) and cutting themselves.

During eight of the events, the patients
® were being monitored by a 1-to-1
—a observer. Despite this precaution, these
patients attempted suicide and, in some
cases, were not immediately detected,
which resulted in a severe outcome.

Method

As shown in Table 3, neck compression (57%, 81 of 143) was the
method used in a majority of suicide-related events, which was
performed with or without a ligature point. Among the neck
compressions, only 23% (16 of 71) of the attempted suicides used
a ligature point; however, 70% (7 of 10) of the suicides were with
a ligature point. Table 3 also reveals that, in addition to neck
compression, suicides were also achieved by suffocation (2 of 13)
and cutting (1 of 13).

Table 2. Frequency of Attempted Suicides and Suicides by Event Location; N=143 PA-PSRS Event Reports

Types of Suicide-Related Events

Event Attempted Grand
Location Suicides Suicides Total
Private Area

Bedroom 37 42

Bathroom 33 6 39

Seclusion room 3 -

Quiet room 2 -

Total 75 11 86
Common Area

Staff’s station 2 - 2

Day room - 1 1

Hallway 1 - 1

Total 3 1 4
Unspecified

Total 52 1 53
Grand Total 130 13 143

Note: Only one location was coded per suicide-related event.
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Table 3. Frequency of Attempted Suicides and Suicides by Method; N=143 PA-PSRS Event Reports

Types of Suicide-Related Events

Attempted Grand
Method Suicides Suicides Total
Neck Compression 71 10 81
Without ligature point 55 58
With ligature point 16 23
Cutting 18 1 19
Substance Consumption 16 - 16
Blunt Impact 13 - 13
Wound Reopened 5 - 5
Stabbing 4 - 4
Suffocation 2 2 4
Damaging Medical Device 1 - 1
Grand Total 130 13 143

Note: Only one method was coded per suicide-related event.

Table 4. Frequency of Attempted Suicides and Suicides by Type of Ligature Used During Neck Compression; N=81 PA-PSRS

Event Reports
Types of Suicide-Related Events

Type of Ligature Used Attempted Grand
During Neck Compression Suicides Suicides Total
Clothing 38 2 40
Bedding 24 4 28
Other 9 2 11
Unspecified - 2 2
Grand Total 71 10 81

Note: Only one type of ligature was coded per suicide-related event.

We conducted a two-tailed Fisher’s exact test using the 81 neck
compression events and found a significant (p=0.004) association
between the use of a ligature point (with or without) and type of
suicide-related event (attempted suicide vs. suicide). Suicides
involving neck compression occurred significantly more frequently
with a ligature point than without a ligature point.

Objects Involved by Method

Table 4 demonstrates that ligatures used for neck compression
most often involved clothing (49%, 40 of 81) or bedding (35%, 28
of 81). The most frequently used types of clothing were pants,
shirts, shoestrings, or gowns. Among the suicide-related events
involving bedding as a ligature, almost all involved a bedsheet, as
opposed to a pillowcase or blanket. The objects within the “Other”
category of ligature included a string, towel, cord to video game
system, and shower curtain.

Table 5 shows that across all suicide-related events that involved use
of aligature point during neck compression, a door-related object was
the ligature point in 57% (13 of 23) of the events and primarily involved
the door/jamb or hinge. Among the shower-related events, the ligature
point was the mixing valve or shower rod. Within the “Other” category,
the ligature points were a handrail, window, or wheelchair. Table
5 also shows that among all of the suicides that involved a ligature
point, and where the report specified the ligature point, the patients
used a door-related or shower-related ligature point.

Across all suicide-related events, 13% (19 of 143) were performed
by cutting and involved three primary categories of material,
as shown in Table 6. Glass and metal were the most frequent
materials; however, only wood was involved in suicide by cutting.
According to the reports that described the cutting suicide-related
events, the materials were sourced from a range of objects, such
as light bulb, computer monitor, eyeglasses, heater, pencil, picture
frame, plate, razor blade, and wristband.
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Table 5. Frequency of Attempted Suicides and Suicides by Type of Ligature Point Used During Neck Compression; N=23

PA-PSRS Event Reports

Types of Suicide-Related Events

Type of Ligature Point Used Attempted Grand
During Neck Compression Suicides Suicides Total
Door-related 8 5 13
Shower-related 2 1 3
Bed 2 - 2
Toilet 1 - 1
Other 3 - 3
Unspecified - 1
Grand Total 16 7 23

Note: Only one ligature point was coded per suicide-related event.

Table 6. Frequency of Attempted Suicides and Suicides by Type of Material Used During Cutting; N=19 PA-PSRS Event Reports

Types of Suicide-Related Events

Type of Material Attempted Grand
Used During Cutting Suicides Suicides Total
Glass 7 - 7
Metal 5 - 5
Wood 1 1 2
Other 2 - 2
Unspecified 3 - 3
Grand Total 18 1 19

Note: Only one type of material was coded per suicide-related event.

Discussion

This study makes a notable contribution to the field of patient
safety and mental health by exploring numerous conditions in
which patients within U.S.-based psychiatric inpatient units are
both attempting suicide and completing suicide. Much of the prior
research included only attempted suicides® or only suicides,** as
opposed to both attempted suicides and suicides,*? which were
91% and 9% of our sample, respectively. The results show that the
frequency of attempted suicides and suicides are not uniformly
associated with all of the variables targeted in this study; therefore,
the stratification of attempted suicides and suicides suggests that
certain conditions are associated with greater lethality.

Our study revealed a sharp contrast in the distribution of attempted
suicides and suicides by gender. A large majority of suicides were
by males (85%); however, females were associated with a majority
(62%) of the attempted suicides. This male suicide finding is con-
sistent with much of the prior literature.*1517:203 Interestingly,
we were able to identify only one study that explored the relation

between attempted suicides and gender; nevertheless, our finding
was consistent with that study.*

Similar to prior studies of psychiatric inpatients,'? the age range
of suicide-related events extended from preteen/teen to beyond
75 years. Our finding that the patients’ average age was 35 years is
aligned with the previous studies.**® When narrowing the analysis
to only suicides, our study revealed that the events occurred among
an age range of 22-86 years, which is different from prior studies
that reported suicides among inpatient teenagers.”?

Within inpatient psychiatric units, the month/season of
suicide-related events is a relatively understudied topic, as we were
able to identify only two studies within the last 25 years.!%* Unlike
other studies that reported nonsignificant findings,*!* our study
detected a significantly greater frequency of suicide-related events
during October to March, which corresponds with a six-month
period of least sunlight per day in Pennsylvania. This finding is in
contrast with those from more general studies that report a peak
of suicide occurrence during spring and a low during winter.!®3*
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In our study, like a previous study,® suicide-related events occurred
most frequently on Sunday. Conversely, another study*® reported
that the greatest frequency of suicides occurred on Wednesday
and Thursday, and a literature review® found that suicides were
frequently reported on Monday and Saturday. This collection of
findings across our study and previous studies suggest that the day
of the week is not a consistent risk factor across various settings
and populations.

The evening shift (15:00-22:59) in our study was associated with a
significantly greater frequency of suicide-related events than the
night shift (23:00-06:59), which had the least frequency of events.
One study' reported suicide events by the hour and showed a
pattern of occurrence very similar to our study, with the greatest
frequencies clustered in the period of 16:00-20:59 (during evening
shift). Unfortunately, it is difficult to make comparisons with much
of the other research due to differences in groupings of hours
and lack of reporting frequencies by the hour. Nevertheless, two
studies®® reported a very low frequency of events during the early
morning hours, which is consistent with our results. Another study
had contrasting results by reporting the least frequency during
16:00-20:59 and the greatest frequency during 21:00-06:59.5 A
literature review reported that the frequency of suicide varied
by time of day, but evening and night times were commonly
associated with suicides.*

Consistent with previous studies and a systematic literature
review,>1%2L3 our results showed that suicide-related events within
inpatient psychiatric units occurred most frequently within a short
period following admission (50% occurred during Day 0 to Day
5). Among only suicide events, 69% occurred within a week after
admission, which is much higher than prior studies that reported
arange of 19% to 41% during comparable time periods.>>1"?! Also
aligned with a prior study,® suicide-related events occurred across
a broad range from zero to 296 days after admission. Overall, the
risk of suicide-related events appears to be greatest during the
period shortly following admission, but the risk remains during
extended admissions.

In our study, nearly all (96%) of the suicide-related events occurred
in private areas of the inpatient units, as opposed to common areas
(4%), which was also reported by other studies.’**** Within our
sample, the occurrence of events was similarly distributed across
the bedroom (47%) and bathroom (43%) areas, while very few
occurred at the staff’s station, day room, or hallway. The bedroom
and bathroom were frequently reported locations in other studies,
each associated with a high percentage of events, and all these
studies reported that a higher percentage of events occurred in
the bedroom than the bathroom.!%1%20%

As reported in prior studies®®1%16202L282 and our study, neck
compression (i.e., hanging and strangulation) was the method
most frequently associated with both attempted suicides and sui-
cides. Aligned with our study, other studies!®!%%2% also reported
patients’ use of cutting, substance consumption (e.g., illicit drugs),
blunt impact (e.g., jumping), suffocation, and stabbing, but each
was much less frequent than neck compression.

In our study, almost all suicide-related events involved an object,
which varied by type of method. Ligature, an object used during
neck compression, was either clothing or bedding in 84% of the
suicide-related events in our study. This finding is consistent with
prior research of the psychiatric inpatient populations.'”? Other

studies, ' relative to the present study, frequently reported
the following types of ligature: belts, cords, bags, curtains, and
coat hangers. It is unclear why, but the difference between the
types of ligature reported by our study and other studies could
be attributed to their use of non-U.S. patient populations and/or
older data sets, which may reflect different regulations, policies,
practices, resources, and cultures.

The types of ligature points identified in our study were also
frequently reported in prior studies.’®® Collectively, across our
study and prior studies, bedroom and bathroom doors were the
objects most frequently used as ligature points.'”?? Unlike our
study, other studies frequently reported the following ligature
points: door hardware, cabinets, lockers, hooks, ceiling vents,
and grab bars.!%72? The differences in types of ligature points
reported across studies could be related to their use of non-U.S.
patient populations and/or older data sets.

Finally, our results were consistent with another study® that
analyzed the distribution of neck compression events with and
without a ligature point. Our study and the prior study both found
that a minority of neck compression attempted suicides involved
a ligature point (23% in our study and 41% in the other study).
Our study provided further insight into this topic by revealing
that 70% of neck compression events that involved a ligature
point resulted in a completed suicide. This finding highlights the
potential severity of risk associated with availability and use of
ligature points within inpatient psychiatric units.

The cutting events included in our study frequently involved glass
and metal materials, but less common was wood. This finding is
similar to previous research,” which also identified the following
specific objects that differed from our study: plastic knife, alumi-
num can, sharp rock, scissors, comb, plastic name plate, sewing
needle, and toilet paper holder spring. The collective findings
suggest that patients use items that are common within facilities
(e.g., light bulb, pencil, eyeglasses) or miscellaneous items that
were likely unintended to be present and found by the patients
(e.g., scissors, sewing needle, razor blade).

Limitations and Future Directions

Due to sparse detail or erroneous event classification, some
suicide-related events may have been excluded from our query,
thereby reducing our sample size. Our sample size of 143 reports
may limit the statistical power to detect differences across multiple
categories or to support extensive post hoc comparisons; never-
theless, the clinical and public health significance of the topic
warrants presentation of the findings. Accordingly, we report sta-
tistically significant results where appropriate and apply cautious
interpretation, including hedging, in cases where patterns emerge
but do not meet conventional thresholds for significance. Finally,
deeper interpretation of suicide-related events was constrained due
to many reports lacking the necessary detail to support analysis of
underlying causes and associated factors (e.g., patients’ diagnoses
according to the American Psychiatric Association’s Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition [DSM-5]
criteria, history of attempted suicide).

More studies are needed with U.S.-based psychiatric inpatient
populations. In particular, research is needed to explore the pos-
sible explanations for associations between suicide-related events
and event month, day of week, time of day, days after admission,
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and availability of ligature points during neck compression. This
could be achieved by interviewing staff at inpatient psychiatric
units to gain insight into the relationship among these variables.
This information would complement the findings from this study
and could guide development of interventions at inpatient psy-
chiatric units.

Conclusion

This retrospective mixed-methods analysis of 143 PA-PSRS seri-
ous event reports provides insight into the circumstances of
suicide-related events occurring within inpatient psychiatric
units at U.S.-based facilities. The data reveals distinct patterns
of suicide-related events across demographic, method, object
involved, location, and temporal variables. For example, a sig-
nificantly greater frequency of events occurred during October-
March and during the evening shift (15:00-22:59). Additionally,
significantly more suicides occurred during neck compression
with use of a ligature point, as opposed to without a ligature
point. The results highlight priority areas for additional inquiry
(including qualitative investigation) and offer empirical evidence
to inform stakeholders and policy discussions aimed at reducing
suicide-related events within inpatient psychiatric settings.

Notes

This analysis was exempted from review by the Advarra Institu-
tional Review Board.

Data used in this study cannot be made public due to their con-
fidential nature, as outlined in the Medical Care Availability and
Reduction of Error (MCARE) Act (Pennsylvania Act 13 of 2002).*

Artificial intelligence (Microsoft’s Copilot) was used only to
improve sentence clarity. No Al was used for data analysis, inter-
pretation, or generation of original content. The authors take full
responsibility for the accuracy and integrity of the manuscript.
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Appendix 1. Frequency of Attempted Suicide and Suicide by Gender and Month; N=143 PA-PSRS Event Reports

Frequency of
Suicide-Related Events
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Appendix 2. Frequency of Attempted Suicide and Suicide by Gender and Day of the Week; N=143 PA-PSRS Event Reports
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Suicide-Related Events I Suicide - Male
I Suicide Attempt - Male
35 I Suicide - Female
I Suicide Attempt - Female
30

25

20

15

10

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Day of the Week

Patient Safety | Vol. 8 No.2 | 2026 | 16



Appendix 3. Frequency of Attempted Suicide and Suicide by Gender and One-Hour Periods of the Day; N=143 PA-PSRS
Event Reports

Frequency of
Suicide-Related Events
14
12
10
8

1

1 1 2

1 1 1 1

O 00:00- 01:00- 02:00- 03:00- 04:00- 05:00- 06:00- 07:00- 08:00- 09:00- 10:00- 11:00- 12:00- 13:00- 14:00- 15:00- 16:00- 17:00- 18:00- 19:00- 20:00- 21:00- 22:00- 23:00-
00:59 01:59 02:59 0359 04:59 05:59 06:59 07:59 08:59 09:59 10:59 11:59 12:59  13:59 1459 1559  16:59  17:59 1859  19:59  20:59 21:59  22:59  28:59

Hour of the Day

Patient Safety | Vol. 8 No.2 | 2026 | 17



