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Abstract

Objective: To assess changes in the availability of mental health crisis services in
Puerto Rico relative to US states before and after Hurricanes Maria and Irma.

Data Sources/Study Setting: National Mental Health Services Surveys conducted in
2016 and 2020.

Study design: Repeated cross-sectional design. The independent variable was
mental health facility location in Puerto Rico or a US state. Dependent variables
were the availability of three mental health crisis services (psychiatric emergency
walk-in services, suicide prevention services, and crisis intervention team
services).

Data Collection/Extraction Methods: The proportion and per 100,000 population
rate of facilities offering crisis services were calculated.

Principal Findings: The availability of crisis services at mental health facilities in
Puerto Rico remained stable between 2016 and 2020. These services were offered
less at indigent care facilities in Puerto Rico than US states (e.g., 38.2% vs. 49.5% for
suicide prevention, p = 0.06) and the magnitude of difference increased following
Hurricane Maria.

Conclusions: There are disparities between Puerto Rico and US states in the avail-

ability of mental health crisis services for indigent patients.

KEYWORDS
health care disparities, health care organizations and systems, indigent care, mental health,
psychiatry, uninsured/safety net providers

What is known on this topic

e Puerto Rico has experienced a series of emergencies (e.g., Hurricanes Maria and Irma, earth-
quakes, the COVID-19 pandemic), which have had major mental health impacts on the
island's population.

e Puerto Rico has experienced an extensive financial crisis and forced reformation of its health
system by the US federal government in effort to reduce the territory's debt.

o Little prior research has focused on the availability of mental health crisis services or mental

health services more broadly on the island of Puerto Rico.
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What this study adds

1 | INTRODUCTION
Puerto Rico is a US territory that has experienced a series of major
disasters and public health emergencies in recent years.} 3 Hurricanes
Irma and Maria were two Category 5 storms that struck the island in
September 2017 and caused substantial death, infrastructure devasta-
tion, and health care system disruption.*"*? In 2019, a cluster of
earthquakes also caused major damage and distress across the island.
Shortly after in 2020, the COVID-19 pandemic caused significant
mortality, morbidity, and psychological distress. In the years prior to
these emergencies, the territory was in the midst of an economic crisis
and its health care system was undergoing forced reformation by the
US federal government to reduce its debt.?>!* Economic hardship
among the island's residents is pervasive; the 2020 poverty rate was
about four times higher in Puerto than the US states (43.4%
vs. 11.4%).2° A study also observed that health insurance coverage
decreased among the island's residents following Hurricanes Irma and
Maria.'®

Disasters, public health emergencies, and economic stressors are
well-established risk factors for community-level mental health prob-
lems, psychiatric emergencies, and suicidality.”~2° Numerous studies
have documented elevated rates of these issues among Puerto Rico's
residents following Hurricanes Maria and Irma.>*? For example, the
suicide rate on the island is estimated to have doubled 3 months fol-
lowing the storms,'° and the prevalence of post-traumatic stress dis-
order among island residents 6 months after the storms was
estimated to be 44%.11 Over 20% of the island's residents reported
that they or a household member received mental health services
because of the storms, and an additional 17% believed that they
needed these services but did not receive them.’?> News media
reports have suggested that mental health outcomes in Puerto Rico
have further worsened in light of the earthquakes and COVID-19
pandemic.212®

Within this context of elevated need for mental health crisis ser-
vices, it is important to characterize the mental health crisis services
environment in Puerto Rico, understand how it might have changed
after Hurricanes Maria and Irma, and describe how it compares to that
of the US states.?* More specifically, given the substantially higher
poverty rate in Puerto Rico than the US states!® and that insurance
providers, such as Medicaid, often do not cover mental health crisis

25-28

services, there is a need to assess the availability of mental health

crisis services for low-income patients who are unable to pay for care.

canes Maria and Irma.

o Availability of psychiatric emergency walk-in, suicide prevention, and crisis intervention team

services was higher or equivalent in Puerto Rico than in the US states before and after Hurri-

e The availability of crisis services at indigent care facilities was lower in Puerto Rico than in
the US states during this period.
e The magnitude of this inequity in crisis service offerings at indigent care facilities increased

after Hurricanes Maria and Irma.

Furthermore, understanding mental health crisis service environments
is of elevated importance as the roll out of 9-8-8—the new three digit
dialing code for the National Suicide Prevention Lifeline, which went
into effect in July 2022—is projected to substantially increase demand
for crisis services across the US states and its territories.2>273°

Very little mental health services research has focused on Puerto
Rico and the few studies focused on the topic were conducted more
than 20 years ago.>1"3> Qualitative studies have documented health
care system disruptions on the island following Hurricanes Maria and
Irma,2%%7 but little of this work has focused on mental health ser-
vices.® Quantitative studies have characterized trends in the offering

39-44 including crisis services,>* in the

of mental health services,
United States, but these studies have excluded Puerto Rico and have
not generated Puerto Rico-specific estimates.

This study will address these knowledge gaps through analyses of
data from the 2016 (pre-Hurricane Maria/lrma) and 2020 (post-
Hurricanes Maria/Irma) National Mental Health Services Surveys
(N-MHSS). The primary study objectives were to assess changes in
the offering of crisis services at mental health facilities in Puerto Rico
before and after Hurricane Maria/lrma and compare the magnitude of
these changes to those of the US states. The secondary objective is to

assess the differences among facilities that offer services to indigent

clients.
2 | METHODS
2.1 | Dataand study design

Data on services offered at mental health facilities came from the N-
MHSS, a web-based, post-mail, and telephone-based census con-
ducted annually by the Substance Abuse and Mental Health Services
Administration. The questionnaire is sent to the census of all known
mental health facilities in the US mainland and its territories. N-MHSS
datasets are publicly available and widely used in health services
research.3** We analyzed 2016 (pre-Hurricanes Maria/Irma) and
2020 (post-Hurricanes Maria/Irma) N-MHSS data. The 2016 survey
aggregate response rate was 91% (n = 12,164) and the Puerto Rico
response rate was 99% (n = 88). The 2020 survey aggregate response
rate was 89% (n = 12,266), and the Puerto Rico response rate was
79% (n = 69). Although most facilities completed the N-MHSS for
both years, a repeated cross-sectional design was used because the
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TABLE 1 Proportions of mental health facilities offering crisis services: Puerto Rico and US States, 2016 and 2020
2016 2020 2016-2020 Change
Between year,
within
Within year, Within year, geography Between
Number of Percentage of  between Number of Percentage of  between percentage year, within
facilities facilities geography facilities facilities geography point geography
Crisis service  offering service offering service 2 p value offering service offering service 2 p value difference %2 p value
Psychiatric emergency walk-in
US states 3685 30.5% 0.1 3908 32.2% 0.96 +1.70 0.01
Puerto Rico 34 38.6% 22 31.9% -6.7 0.38
Suicide prevention
US states 6503 53.9% <0.001 8026 66.0% 0.10 +12.1 <0.001
Puerto Rico 66 75.0% 52 75.4% +0.4 0.96
Crisis intervention team
US states 5765 47.8% <0.001 5789 47.7% <0.001 —-0.1% 0.94
Puerto Rico 60 68.2% 51 73.9% +5.7 0.43

N-MHSS does not contain a unique identifier for facilities across sur-

vey years.

2.2 | Variables

The primary independent variable was whether each mental health facility
was located in Puerto Rico or a US state. Facilities in other US territories
were excluded from the analyses. The secondary independent variable
was survey year (2016, pre-Hurricanes Maria/lrma or 2020, post-
Hurricanes Maria/Irma). The primary dependent variables were separate
dichotomous indicators of whether each facility offered three crisis ser-
vices: (1) psychiatric emergency walk-in services, (2) suicide prevention
services, and (3) a crisis intervention team that handles acute mental
health issues at this facility and/or off-site (i.e,, crisis intervention team
services). The secondary dependent variable was a dichotomous indicator
of whether each facility offered “treatment at no charge to clients who
cannot afford to pay” and/or used a “sliding-scale fee” based on “income
and other factors” and offered crisis services. These facilities are hereafter

referred to as “indigent care” facilities.

23 | Analysis

The number and proportion of facilities providing each crisis service in
Puerto Rico and all US states combined, respectively, were calculated and
stratified by survey year. Chi-squared tests assessed the significance of
differences in the proportion of facilities offering each crisis service
between Puerto Rico and the US states within each survey year and the
significance of changes in the proportion of facilities offering each service
between survey years within each geography. P-values indicating the sig-
nificance of differences between Puerto Rico and the US states and dif-

ferences within Puerto Rico between years should be interpreted with

caution because the total number of mental health facilities in Puerto Rico
is relatively small (e.g., n = 69 in 2020, with the sample capturing 79% of
all known mental health facilities on the island). Strict adherence to a
p-value threshold of 0.05 may result in a Type 2 error when assessing
these differences because of limited statistical power as a result of the
small and finite number of mental health facilities in Puerto Rico.
Consistent with prior work assessing the availability of crisis services
in the US mainland,®’ we estimated per 100,000 population rates of the
number of mental health facilities offering each crisis service in Puerto
Rico and the US states, respectively. Population size data were obtained
from the 2016 American Community Survey, 2016 Puerto Rico Commu-
nity Survey, and 2020 Decennial Census. For aggregate facility rates, total
population size estimates were used. For indigent care facility rates per
100,000 population, the size of the population living below the federal
poverty limit (FPL) was used. We used the size of the population below
the FPL because it served as a more precise approximation of the size of
the population that may not be able to pay for crisis services. When cal-
culating rates, estimates of the number of mental health facilities offering
each service were generated by multiplying the total number of facilities
in Puerto Rico and the US states, respectively, by the percentage of facili-
ties that indicated offering the service in the N-MHSS surveys. Although
this approach is based on the potentially invalid assumption that the pro-
portion of facilities offering each service is identical among facilities that
did and did not complete the N-MHSS survey, it accounts for differences
in N-MHSS response rates between Puerto Rico and the US states each
survey year. Rate ratios were calculated to compare rates between Puerto

Rico and the US states each survey year.

3 | RESULTS

Pre-Hurricanes Maria/Irma in 2016, larger proportions of facilities

in Puerto Rico than the US states offered psychiatric emergency
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walk-in services (38.6% vs. 30.5%, p = 0.10), suicide prevention
services, (75.0% vs. 53.9%, p < 0.001), and crisis intervention team
services (68.2% vs. 47.8%, p < 0.001) (Table 1). After Hurricanes
Maria/Irma in 2020, the portion of facilities offering each of these
services remained higher or equivalent in Puerto Rico than the US
states. Between 2016 and 2020, the proportion of facilities offer-
ing psychiatric emergency walk-in services in Puerto Rico
decreased by 6.7 percentage points, becoming equivalent with
that in the US states (31.9% vs. 32.2%, p = 0.96). The proportion
of facilities in Puerto Rico offering suicide prevention services

increased by 0.4 percentage points from 2016 to 2020, while it

TABLE 2
who cannot afford to pay: Puerto Rico and US States, 2016 and 2020

increased by 12.1 percentage points in the US states but remained
larger in Puerto Rico (75.4% vs. 66.0%, p = 0.01).

When focusing on indigent care mental health facilities, the pro-
portions of those offering crisis services were similar between Puerto
Rico and the US states in 2016 but then generally decreased in Puerto
Rico in 2020 following Hurricanes Maria/Irma while they increased or
remained constant in the US states (Table 2). Findings were similar
when no charge and sliding-scale facilities were disaggregated
(Appendixes A and B, respectively). For example, in 2016, 25.6% of
mental health facilities in Puerto Rico were indigent care facilities that

offered psychiatric emergency walk-in services, while the proportion

Proportions of mental health facilities offering crisis services, limited to “Indigent care” facilities that offer and services to clients

2016 2020 2016-2020 Change
Between year,
Number of Percentage of Number of Percentage of within
indigent care  indigent care  Within year, indigent care  indigent care  Within year, geography Between
facilities facilities between facilities facilities between percentage year, within
offering offering geography >  offering offering geography y>  point geography
Crisis service  service service p value service service p value difference x> p value
Psychiatric emergency walk-in
US states 2868 24.7% 0.84 2938 25.5% 0.08 +0.8% 0.15
Puerto Rico 22 25.6% 11 16.2% —-9.4% 0.16
Suicide prevention
US states 4712 40.5% 0.49 5711 49.5% 0.06 +9.0% <0.001
Puerto Rico 38 44.2% 26 38.2% —6.0% 0.46
Crisis intervention team
US states 4358 37.5% 0.62 4349 37.8% 0.68 +0.3% 0.64
Puerto Rico 30 34.9% 24 35.3% +0.4% 0.96
TABLE 3 Rates of mental health facilities offering crisis services: Puerto Rico and US States, 2016 and 2020

All mental health facilities

“Indigent care” mental health facilities offering services to clients
who cannot afford to pay

2020 within
2016 within 2020 within 2016 rate per 2016 within 2020 rate per year,
2016 rate per  year, between 2020 rate per year, between 100,000 year, between 100,000 between
100,000 geography 100,000 geography populationin  geography populationin  geography
Crisis service  population rate ratio® population rate ratio® poverty rate ratio® poverty rate ratio®
Psychiatric emergency walk-in
US states 1.14 1.13 1.20 1.24 7.27 4.72 8.34 7.32
Puerto Rico 1.01 0.97 1.54 1.14
Suicide prevention
US states 2.02 1.03 246 1.07 11.92 4.50 16.19 6.04
Puerto Rico 1.96 2.29 2.65 2.68
Crisis intervention team
US states 1.79 1.01 1.78 0.79 11.04 5.26 12.36 5.00
Puerto Rico 1.78 2.25 2.10 247

?Reference group = Puerto Rico.
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was 24.7% in the US states. However, in 2020, this proportion had
decreased by 9.4 percentage points to 16.2% % in Puerto Rico, while
it increased by 0.8 percentage points to 21.0% in the US states
(b = 0.08). In 2016, 44.2% of mental health facilities in Puerto Rico
were indigent care facilities that offered suicide prevention services
compared with 40.5% of facilities in the US states. However, in 2020,
this proportion had decreased by 6.0 percentage points to 38.2% in
Puerto Rico, while it increased by 9.0 percentage points to 49.5% in
the US states (p = 0.06).

When expressed as rates per 100,000 population, there were
fewer mental health facilities offering crisis services in Puerto Rico
than the US states, especially indigent care facilities offering these
services (Table 3). When all facilities were considered in aggregate,
per 100,000 population rates were slightly lower in Puerto Rico than
the US states for psychiatric emergency walk-in services and suicide
prevention services. When focusing on indigent care mental health
facilities, however, larger inequities emerged.

In 2016, there were 1.54 indigent care mental health facilities
offering psychiatric emergency walk-in services per 100,000 Puerto
Rico residents living in poverty compared with 7.27 facilities per
100,000 US state residents living in poverty (rate ratio = 4.72). After
Hurricanes Maria/lrma in 2020, the rate decreased to 1.14 per
100,000 in Puerto Rico and increased to 8.34 per 100,000 in the US
states (rate ratio = 7.32). A similar inequity existed for indigent care
mental health facilities offering suicide prevention and crisis interven-
tion team services. In 2020, the number of indigent care facilities
offering suicide prevention services per 100,000 residents living in
poverty was more than six times higher in the US states than Puerto
Rico (rate ratio = 6.04) and more than five times higher for crisis inter-

vention team services (rate ratio = 5.00).

4 | DISCUSSION

To our knowledge, this study is the first quantitative assessment of
the availability of mental health crisis services in Puerto Rico. Despite
the impact of Hurricanes Maria and Irma and other recent major pub-
lic health emergencies on Puerto Rico's health care system,¢738 we
did not find that the availability of crisis services at mental health facil-
ities decreased meaningfully on the island between 2016 and 2020 in
absolute terms or relative to the US states. However, when limiting
our analyses to indigent care facilities, we found less mental health
crisis service availability in Puerto Rico than the US states, and that
the size of this difference increased after Hurricanes Maria and Irma.
This finding is concerning given the substantially higher poverty rate
in Puerto Rico than the US states.”

Differences between Puerto Rico and the US states were largest
for psychiatric emergency walk-in services, a service for patients with
immediate service need and severe psychiatric distress. For a person
experiencing a psychiatric emergency who cannot afford to pay for
services in Puerto Rico in 2020, there was less than one facility per
100,000 persons living in poverty, while there were nearly seven such

facilities per 100,000 persons in poverty in the US states. Although

emergency psychiatric care can be obtained regardless of the patient's
ability to pay through general hospital emergency departments under
the Emergency Medical Treatment and Active Labor Act, the care is
likely of higher quality at mental health facilities. Unlike most emer-
gency departments, these facilities are staffed with trained mental
health professionals, and there are well-established barriers to provid-
ing high-quality care for psychiatric emergencies in general hospital
emergency departments.‘“f"48

The finding that indigent care mental health facilities offering cri-
sis services were less available in Puerto Rico compared with the US
states may reflect efforts to reform and privatize Puerto Rico's health
care system.>'* These efforts, which stem from the 2016 Puerto
Rico Oversight, Management, and Economic Stability Act, which cre-
ated a federal Financial Oversight and Management Board to address
the territory's debt crisis, may have had the consequence of reducing
access to public mental health crisis services for Puerto Rican resi-

dents with low incomes during a time of elevated service need.

4.1 | Limitations

N-MHSS is the primary data source for tracking services offered at
mental health facilities in the US mainland and its territories, but it has
limitations. Facilities indicate whether they provided specific mental
health services but not the volume of or capacity for specific ser-
vices.*? For example, a facility that indicated offering crisis interven-
tion team services could have multiple full-time teams working 24/7
or one part-time team. Such variation is not captured in the N-MHSS
data. The data also do not provide indication of service quality, and
some reports suggest that the quality of psychiatric care provided to
indigent patients in Puerto Rico is inferior to that provided to privately
insured patients.’®>* The N-MHSS uses a self-report questionnaire
and does not validate whether responses correspond with actual ser-
vice offerings. Our study focused on comparing Puerto Rico to all US
states combined. There is substantial geographic heterogeneity across
US states and across the island of Puerto Rico in the availability of
mental health crisis services,>® and the study did not compare Puerto
Rico to individual US states or assess geographic differences across
Puerto Rico. Finally, as noted above, p-values should be interpreted
with caution because the study may have been underpowered to
detect significant differences at a threshold of 0.05, given that the
total number of mental health facilities in Puerto Rico is relatively

small.

5 | CONCLUSIONS

The availability of crisis services at mental health facilities in Puerto
Rico remained fairly stable between 2016 and 2020, the period
before and after Hurricanes Maria and Irma. However, inequities
between Puerto Rico and the US states exist in terms of the availabil-
ity of mental health crisis services for low-income patients. The size of

these differences in services availability generally increased following
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Hurricanes Maria and Irma. Efforts to reform Puerto Rico's health care

system should ensure that mental health crisis services are available

for island residents living in poverty, which make up nearly half of

Puerto Rico's population.
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