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The effects of national mental health plans =

on mental health services development in Chile:
retrospective interrupted time series analyses
of national databases between 1990 and 2017
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Abstract

Aims: To describe changes in mental health services in Chile between 1990 and 2017, and to retrospectively assess
the effects of national mental health plans (NMHPs) on mental health services development during this period.

Methods: Service data (beds in psychiatric hospitals, psychiatric beds in general hospitals, forensic psychiatric beds,
beds in protected housing facilities, psychiatric day hospital places, and outpatient mental health care centers) were
retrieved from government sources in Chile. Data were reported as rates per 100,000 population. We conducted inter-
rupted time series analyses, using ordinary least-square regressions with Newey-West standard errors, to assess the
effects of the 1993 and 2000 NMPHs on mental health services development.

Results: Rates of short- and long-stay beds in psychiatric hospitals (per 100,000 population) were reduced from 4.3
to 3.2 and from 19.0 to 2.0 over the entire time span, respectively. The strongest reduction of short- and long-stay
beds in psychiatric hospitals was seen between the 1993 and 2000 NMHPs (annual removal of — 0.14 and — 1.03,
respectively). We observed increased rates of psychiatric beds in general hospitals from 1.8 to 4.0, beds in protected
housing facilities from 0.4 to 10.2, psychiatric day hospital places from 0.4 to 5.0, outpatient mental health care centers
from 0.1 to 0.8 and forensic psychiatric beds from 0.3 to 1.1 over the entire time span. The strongest annual increase of
rates of psychiatric beds in general hospitals (0.09), beds in protected housing facilities (0.50), psychiatric day hospital
places (0.16) and outpatient mental health care centers (0.04) were observed after the 2000 NMHP. Forensic psychiat-
ric beds increased in the year 2007 (0.58) due to the opening of a new facility.

Conclusions: The majority of acute care psychiatric beds in Chile now are based in general hospitals. The strong
removal of short- and long-stay beds from psychiatric hospitals after the 1993 NMHP preceded substantial expansion
of more modern mental health services in general hospitals and in the community. Only after the 2000 NMHP, the
implementation of new mental health services gained momentum. Reiterative policies are needed to readjust mental
health services development.

Keywords: Chile, Health policies, Mental health services, Health systems, Psychiatric hospital beds,
Deinstitutionalization.
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primacy, and ratifying nations committed to implement
community-based care systems [1]. As a result, in the fol-
lowing decades, many beds in psychiatric hospitals were
removed, while community-based mental health services
were built up [2].

Those service transformations need evaluation and
quantification, since many countries have not vyet
achieved balanced care systems [3]. In 2017, more than
60% of the mental health budgets were still allocated to
psychiatric hospitals in the Americas [4], and there were
ten times more beds in psychiatric hospitals than psychi-
atric beds in general hospitals [5]. In several countries of
the Americas, mental health care continues to be mostly
based in psychiatric hospitals. Unbalanced mental health
care models, characterized by centralization, specializa-
tion, and insufficient connectedness among the service
components still prevail in the region [3]. Modern care
components, such as day hospital units, supported hous-
ing facilities, and outpatient mental health care centers
are still scarce.

The rapid removal of psychiatric beds in Latin Amer-
ica has been linked to an increase of incarcerated popu-
lations [6, 7], which typically have high prevalence of
severe mental disorders [8—11]. The association between
the reduction in the number of beds in psychiatric hos-
pitals and the increase in the prison populations may be
mediated by lack of adequate community support for
people with complex psychosocial care needs and by
mental health services fragmentation [12]. The lack of
psychiatric hospital beds has also been associated with
other negative population outcomes, such as suicide
rates, homelessness, and all-cause mortality amongst
people with severe mental illnesses [13].

In the regional context, Chile has undergone substan-
tial mental health services transformations aiming for
the development of a modern, balanced mental health
care model. A balanced mental health care model is
desirable to increase the quality and cost-effectiveness of
care, to protect the human rights of people with mental
illness and to promote their social participation [3, 14,
15]. In the years 1993 and 2000, national mental health
plans (NMHPs) were implemented in Chile to foment,
articulate, and guide the development of mental health
services [16, 17]. The NMHPs followed the principles of
rehabilitation and community care for people with psy-
chiatric disabilities, providing networks of decentralized
community health services and promoting deinstitution-
alization processes through the reallocation of resources
from psychiatric to general hospitals, converting long-
stay beds into short-stay beds, and establishing forensic
psychiatry units [16—20]. In 2017, Chile spent 9.2% of the
mental health budget on psychiatric hospitals, which is
lower than the median of the region [4], in line with the
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development goals for mental health care put forth in the
NMHDPs.

Previous studies in the South American region have
examined temporal trends of mental health services pro-
viding insights into the impacts of psychiatric reforms
[21, 22]. It has been discussed that despite efforts towards
more balanced mental health care models [21], the sys-
tems are underfunded and resources for mental health
services (e.g., in general hospitals) are still lacking [22].
However, to date, no study has comprehensively and
empirically tested how mental health systems have
changed because of mental health policy action. The pre-
sent study aimed to describe changes in mental health
services in Chile between 1990 and 2017, and to retro-
spectively assess the effects of the NMHPs on mental
health services development during the study period.

Methods

We conducted a retrospective, quasi-experimental,
observational study on the effects of NMHPs on mental
health services development in Chile between 1990 and
2017. We relied on an interrupted time series approach,
useful to analyze ‘natural experiments’ where randomi-
zation is not feasible, such as health policies [23]. Spe-
cifically, we investigated the association of the 1993 and
2000 NMHPs with immediate and gradual changes in
trends of mental health services in Chile.

The policies can be summarized as follows: the NMHP
of the year 1993 promoted the integration of mental
health components in primary health care and a net-
work of mental health services throughout the health
system [19]. Furthermore, the NMHP of 1993 drove the
creation of community health services for people with
psychiatric disabilities [19]. The NMHP of the year 2000
further improved the functioning of the network of men-
tal health services, specifically of community health ser-
vices (enhancing the creation of psychiatric day hospital
places) and granted a central place to outpatient mental
health care centers in the services system [19]. This men-
tal health policy also reinforced the transfer of resources
from psychiatric hospitals to other components of the
mental health service system [19].

Data about the number of mental health services in
the Chilean public health system between 1990 and
2017 were obtained from the Ministry of Health in Chile
and cross-checked with the World Health Organiza-
tion Assessment Instrument for Mental Health Sys-
tems (WHO/AIMS) reports for Chile [24, 25]. The data
reflected the number of long-stay beds in psychiatric hos-
pitals, short-stay beds in psychiatric hospitals (including
mid-term stay beds), psychiatric beds in general hospi-
tals, forensic psychiatric beds, beds in protected housing
facilities, psychiatric day hospital places, and outpatient
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mental health care centers (i.e., secondary health care
services specialized in mental health).

Data were reported and analyzed as rates per 100,000
population using the population counts published by the
National Institute of Statistics in Chile [26]. Interpolation
methods with cubic splines were used to estimate the
values not available in the time series. Graphic methods
were used to explore mental health services trends. One
outlier for the data point of short-stay beds in psychiat-
ric hospitals in 2010 was removed and re-estimated with
interpolation because an error was suspected.

To describe changes in mental health services during
the study period, we calculated mean rates with their
standard deviations for the time periods before and after
each of the NMHPs. We computed percentage changes
between 1990 and 2017 for the mental health services
with data available in 1990. In the case of beds in pro-
tected housing facilities and psychiatric day hospital
places, introduced after the first NMHP (1993), percent-
age changes between 1994 and 2017 were calculated.

To assess the effects of the NMHPs on mental health
services development, we conducted interrupted time
series analyses with multiple treatment periods (i.e., dif-
ferent interventions in different points in time). Using
this approach, we explored gradual annual changes in
mental health services before and after implementa-
tion of the 1993 and 2000 NMHPs, as well as immedi-
ate changes in the years these mental health policies
were introduced. Formally, ordinary least-square regres-
sion interrupted time-series models with Newey-West
standard errors, which are robust to heteroscedasticity
and autocorrelation, were fitted. Test for autocorrelation
were computed to ensure that the correct autocorrela-
tion structure was specified. Analyses were assisted with
the itsa command for interrupted time series analysis in
Stata/MP 14.0 [27, 28].

We did not seek ethical approval for this study as we
worked with administrative, publicly available, and aggre-
gated data of mental health service indicators.

Results

Rates of mental health services between 1990 and 2017
During the period examined (1990-2017), the rate of
long-stay beds in psychiatric hospitals (per 100,000 pop-
ulation) went down from 19.0 to 2.0, which amounts to
a 90% reduction. Likewise, the rate of short-stay beds
in psychiatric hospitals decreased from 4.3 to 3.2 (26%
reduction). In contrast, psychiatric beds in general hospi-
tals increased from 1.8 to 4.0, a 122% increase.

Forensic psychiatric beds rose from 0.3 to 1.1, corre-
sponding to a 267% increase. Outpatient mental health
care centers increased from 0.1 to 1990 to 0.8 in 2017.
Beds in protected housing facilities, along with psychi-
atric day hospital places, were introduced after the first
NMHP (1993); from 1994 to 2017, the availability of beds
in protected housing facilities went up from 0.4 to 10.2
and the number of psychiatric day hospital places from
0.4 to 5.0. Table 1 presents the rates (per 100,000 popula-
tion) and variations in mental health services in the Chil-
ean public health system for the study period.

Effects of NMHPs on mental health services development
between 1990 and 2017

Interrupted time series analyses revealed statistically sig-
nificant annual changes in mental health services before
and after each of the NMHPs, and immediate changes
in the year these mental health policies were introduced.
Table 2 displays the results from the fitted ordinary
least-squares interrupted time series regression models
(expressed as rates per 100,000), with line plots of pre-
dicted and observed values over time shown in Figs. 1
and 2.

Table 1 Rates (per 100,000 population) and variations in mental health services in the Chilean public health system, 1990-2017

Psychiatric hospitals  Psychiatric

beds in general
Long-stay Short-stay hospitals

Forensic Beds in protected Psychiatricday Outpatient mental
psychiatric  housing facilities hospital places health care centers
beds

Baseline 19.0 43 1.8
1990 to 1992 (Pre-1993 185(04) 4.2(0.1) 1.8(0.0)
NMHP)

199310 1999 (Post-1993  14.1(22) 3.6(0.3) 1.8(0.1)
NMHP)

2000 to 2017 (Post-2000 4.0 (2.2) 3.0(0.2) 29(0.5)
NMHP)

Endpoint 2.0 3.2 4.0
Change from baseline (%) —89.7 —265 120.7

0.3 04 04 0.1

0.3 (0.0) - - 0.1(0.0)
0.3 (0.0) 0.9(0.5) 0.6(0.1) 0.2 (0.0)
09 (0.4) 73(2.7) 39(1.0) 06(0.2)
1.1 10.2 50 08
2737 25217 1189.9 685.5

For pre- and post-national mental health plans (NMHPs) periods, the data presented are mean rates (standard deviations); otherwise, rates are reported. As beds in
protected housing facilities and psychiatric day hospital places were introduced after the 1993 NMHP, rates reported for these mental health services for the post-1993
NMHP period included data from 1994 to 1999, and changes from baseline considered data from 1994 to 2017
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Table 2 Effects of national mental health plans on mental health services development in the Chilean public health system, 1990—

2017
Psychiatric hospitals Psychiatric Forensic Beds in Psychiatricday Outpatient
beds in general psychiatric protected hospital places mental health
Long-stay Short-stay hospitals beds housing care centers
facilities
Constant 18.97 (18.94to 4.31 (4.31to 1.80(1.80 to 0.30(0.30 to 0.24 (0.03 to 0.41 (0.33 to 0.11(0.11 to
19.01) 4.32) 1.80) 0.30) 0.46) 0.48) 0.11)
Pre-1993 NMHP —0.44(—0.47 —0.07 (—0.08 —0.03(—0.03 0.00(0.00 to - - 0.01 (0.01 to
trend to—0.41) to —0.06) to—0.03) 0.00) 0.01)
Immediate 1993  —0.47 (—0.78 —0.09 (—0.11 0.04 (—0.00to 0.00 (—0.00 to - - —0.01 (- 0.01
NMHP effect to—0.16) to —0.06) 0.08) 0.00) to—0.00)
1993 NMHP -1.03(-1.11 -0.14(-0.14 0.03(0.02to 0.00 (0.00 to 0.27(0.19to 0.07 (0.04 to 0.00 (—0.00 to
trend to—0.96) to—0.13) 0.04) 0.00) 0.35) 0.10) 0.00)
Immediate 2000 —2.75(—4.14 0.13(—0.07to 0.11 (= 0.06 to 0.20(0.13 to 1.20(0.58 to 1.70(1.09 to 0.08 (—0.02 to
NMHP effect to—1.36) 0.33) 0.28) 0.27) 1.82) 2.32) 0.19)
2000 NMHP —0.38(—-0.51 —003(—006to 0.09(0.07 to 0.01(—0.00to 0.50 (0.43 to 0.16 (0.11 to 0.02 (0.01 to
trend to—0.24) 0.00) 0.12) 0.03) 0.57) 0.21) 0.03)
Immediate 2007 - - - 0.58 (0.28 to - - -
effect 0.88)
Post-2007 trend - - - 0.01(—=0.03to - - -
0.06)

Data presented are coefficients from ordinary least-squares interrupted time series regression models. Statistically significant coefficients in bold. As beds in protected
housing facilities and psychiatric day hospital places were introduced after the 1993 national mental health plan (NMHP), data for pre-1993 NMHP trends and
immediate 1993 NMHP effects are missing. A third intervention period (year 2007) introduced only for forensic psychiatric beds

The rates (per 100,000 population) of long-stay beds in
psychiatric hospitals were significantly reduced by 0.44
per year until 1993. Between the 1993 and 2000 NMPHs,
the rate decreased by 1.03 per year. After the implemen-
tation of the second NMHP in the year 2000, the rates of
long-stay beds in psychiatric hospitals were significantly
reduced by 0.38 (Fig. 1; Table 1).

Before 1993, the rates of short-stay beds in psychiatric
hospitals went down significantly by 0.07 per year. The
introduction of the 1993 NMHP was followed by a sig-
nificant annual reduction of 0.14. After implementation
of the 2000 NMHP there was a non-significant annual
decrease of 0.03 (Fig. 1; Table 1). As for psychiatric
beds in general hospitals, there was a significant annual
decrease of 0.03 before the 1993 NMHP. In the period
between the 1993 and 2000 NMHPs, there was a signifi-
cant annual increase (0.03). After the implementation of
the second NMHDP, the rate increased by 0.09 per year
(Fig. 1; Table 1). Rates of forensic psychiatric beds did not
considerably change until the year of the 2000 NMHP,
when rates showed a significant immediate increase
of 0.20 per year. In 2007, a new facility was introduced
that led to another immediate increase of 0.58 (Fig. 1;
Table 1).

The rates of beds in protected housing facilities dis-
played a significant annual increase (0.27) after the
implementation of the 1993 NMHP. After the 2000
NMHP was introduced, this indicator increased by 0.50

annually (Fig. 2; Table 1). Likewise, after the introduction
of the 1993 NMHDP, the rates of psychiatric day hospital
places went up significantly (0.07 annually) and showed a
stronger increase of 0.50 each year since the implementa-
tion of the 2000 NMHP (Fig. 2; Table 1).

Lastly, regarding outpatient mental health care centers,
a significant annual increase (0.01) was observed before
the first NMHP (1993). Between the 1993 and 2000
NMHPs, rates of outpatient mental health care cent-
ers did not change. After the introduction of the 2000
NMHTP, the rates of outpatient mental health care cent-
ers showed a significant annual increase of 0.02 (Fig. 2;
Table 1).

Discussion

Main results

There was a strong reduction of short- and long-stay beds
in psychiatric hospitals, while numbers of psychiatric
beds in general hospitals, forensic psychiatric beds and
community-based mental health services increased. The
1993 and 2000 NMHPs were associated with statistically
significant immediate and gradual changes in the rates of
mental health services. The reductions of long-stay beds
in psychiatric hospitals started before the 1993 NMHP
and was strongest between 1993 and 2000 NMHP. Com-
munity-based mental health services started a modest
growth after the 1993 NMHP. Strong increases of beds in
protected housing facilities, psychiatric beds in general
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Fig. 1 Effects of national mental health plans on psychiatric beds in hospitals, Chile, 1990-2017. Line plots of observed (blue dots) and predicted
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hospitals, psychiatric day hospital places and outpatient
mental health care centers were only seen after the 2000
NMHP. Substantial increases in the rates of forensic psy-
chiatric beds were observed in two occasions: the year of
implementation of the 2000 NMHP and in the year 2007.

Strengths and weaknesses

This the first comprehensive assessment of mental health
services development in Chile between 1990 and 2017.
The interrupted time series approach made it possible to
attribute changes to mental health policies implemented
in Chile during the study period [16, 17]. The study also
has several limitations. We did not obtain data points
for all years, and several data points had to be estimated
through interpolation (on average 28.1%). As the time-
series technique requires data points at regular time
intervals, we could not conduct sensitivity analyses in the
original database without interpolation. Additionally, in
clinical practice, the differences between short- and long-
stay beds in psychiatric hospitals are not always clear-cut.

They may be reconverted to deal with temporary needs.
The study did not address the integration of mental
health into primary health care, which would be useful
for evaluating the degree of balance in mental health ser-
vices within the Chilean public health system. Lastly, we
did not consider the impact of economic or social vari-
ables nor the influence of mental health funding.

Interpretation and implications

The direction of changes observed in the rates of men-
tal health services in Chile was consistent with trends
reported for Europe and the Americas, reflecting a reduc-
tion of beds in psychiatric hospitals and their replace-
ment with community-based mental health services
[29, 30]. However, the reach of those transformations is
heterogeneous. In several European and Latin Ameri-
can countries, psychiatric hospitals still receive most of
the resources and operate as central points to coordi-
nate mental health care. Several countries have removed
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psychiatric hospitals and not yet substantially developed
community-based alternatives [29, 30].

Conducting adequate comparisons can be difficult
due to variations in the definitions used, the information
sources accessed, and the recentness of the data. Up to
the year 2012, rates of psychiatric beds in five other South
American countries (Argentina, Bolivia, Brazil, Paraguay,
and Uruguay) had decreased by one third compared to
1990 [6]. Rates ranged from 7.9 in Bolivia to 70 per 100
000 population in Argentina at the first data point and
went down to 5.0 in Bolivia to 49 in Argentina at the last
data point. The relative reduction was equally large in
the European Union, according to the WHO European
Health Information Gateway, albeit on a higher level [31].
However, Chile, during the same period, had reduced
the number of psychiatric beds by 60% from 24.6 to 7.5
per 100 000 population [6], which suggests that process
of bed removals has been particularly strong in Chile.
However, in more recent years, from 2015 onwards, Chile
and four other Latin American countries (Colombia,

Honduras, Mexico, and Uruguay) had changed trends
and started to increase the total number of available psy-
chiatric beds [7]. To assess these changes in more detail,
it is necessary to not only consider the aggregated num-
ber of psychiatric beds available, but also types of beds
regarding the length of stay and the different facilities, as
well as other mental health services in the community.
The results of our study in Chile show that mental health
services become more diversified over the last decades.
This points to the emergence of a more balanced mental
health system which has not only prioritized community
mental health, but also specialized treatments such as
forensic psychiatry [3]. We do not have a clear explana-
tion for the increase of short stay beds in psychiatric hos-
pitals over the past two years, as there was no policy in
place that promotes the expansion or budget increases of
psychiatric hospitals. In part, this may have resulted from
conversion of long or medium stay units to acute care
and short stay within the same facility.
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Our study did not address primary health care, which
has increasingly included psychosocial care compo-
nents since the 1990s, and integrated programs target-
ing policy priorities such as depression, alcohol and
drugs, and domestic violence [16-20, 24, 25]. The pri-
mary health care in Chile experienced an important
increase in response capacity to mental health condi-
tions during the 2000s because a comprehensive law
was passed that guaranteed the coverage of several
mental health conditions. This included depression and
substance use disorders under 20 years of age, which
are often treated in primary health care [19, 20]. In this
sense, Chile’s mental health care model is similar to the
one in Brazil, where metropolitan areas have exhibited
strong reductions in psychiatric bed numbers and has
developed psychosocial interventions as part of primary
health care [32]. Service transformations described in
this article must be put in a context that considers the
limitations of developing countries and the low global
priority of mental disorders [14]. The health system in
Chile has succeeded in reallocating limited funding to
mental health, which—after an upward trend until the
mid 2000s—has stabilized at about 2% of the national
health budget [25]. In the early 1990s, still 74% of the
national mental health budget was allocated to psychi-
atric hospitals and this was reduced to 9.2% in 2016 [4].
However, the current rate of psychiatric beds in Chile
(15 per 100,000 population) is much lower than the
median of 62 in the Organization for Economic Co-
operation and Development, of which Chile forms part
[33]. This figure is also below the median rate of psychi-
atric beds for the Americas (16.7 per 100,000 popula-
tion) [4]. Due to the high concentration of resources in
the metropolitan region of Santiago and the large geo-
graphic extensions of Chile, the aggregate national data
may conceal territorial and/or population-specific (e.g.,
age-related) inequities. This casts doubt on the suffi-
ciency of the mental health services in Chile regarding
the capacity to provide acute inpatient care.

Removals of psychiatric beds have also been linked
to negative outcomes at the population level, including
homelessness, suicide, and the criminalization of people
with mental disorders [12, 34, 35]. However, it has been
observed that strengthening community-based mental
health services can have a moderating effect on these
undesirable results [15, 36]. These negative outcomes
can in part be consequence of insufficient community-
based mental health services, the still limited capacity to
resolve crises in outpatient mental health care settings,
and shortcomings of epidemiological monitoring of ill-
nesses and pathways. Currently, Chile has a third NMHP
(2017-2025) in place that focuses on a human rights
approach, funding of care provision, human resources,
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user participation in service design and intersectoral col-
laboration, which has to be assessed in future research.

Conclusions

In conclusion, trends of aggregated numbers of psychi-
atric beds can conceal important service transforma-
tions into a more modern system providing decentralized
acute care embedded in general hospitals and other com-
munity-based services as compared to systems based on
psychiatric hospitals. Chile could be a point of orienta-
tion for other nations in the Latin American region in
this regard. NMHPs can have significant effects on trends
of service indicators and need to be reiterative to readjust
developments.

Abbreviations
NMHPs: National Mental Health Plans; WHO/AIMS: World Health Organization
Assessment Instrument for Mental Health Systems.

Acknowledgements

The authors would like to thank Dr. Alberto Minoletti, who participated in this
study and devoted many years of his life to the development of mental health
services in Chile.

Authors’ contributions

AM conceived the study, contributed to interpretation of data, drafted the
work and substantively revised it. PM was in charge of the analyses, contrib-
uted to interpretation of data, and drafted the work. SJ was in charge of the
acquisition of data. Ml critically and substantively revised the work. All authors
read and approved the final version of the work.

Funding

The study was funded by FONDECYT Regular 1190613 (ANID). The institu-
tion had no influence on the design of the study, the collection, analysis, or
interpretation of the data, or the preparation, review, or approval of the manu-
script. Pablo Martinez received funding from ANID—Millennium Scientific Ini-
tiative—NCS17_035 and ANID—Millennium Scientific Initiative / Millennium
Institute for Depression and Personality Research—MIDAP ICS13_005.

Availability of data and materials
The datasets used and/or analyzed for this study are available from the cor-
responding author upon request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

"Facultad de Medicina, Universidad Diego Portales, Av. Ejército 233, Santiago,
Chile. 2Departamento de Psiquiatria y Salud Mental, Facultad de Medicina,
Universidad de Chile, Santiago, Chile. 3Depar‘[amento de Psiquiatria y Salud
Mental, Hospital Clinico Universidad de Chile, Santiago, Chile. *Escuela de
Psicologia, Facultad de Humanidades, Universidad de Santiago de Chile,
Santiago, Chile. >Psicomedica, Clinical and Research Group, Santiago, Chile.
SEscuela de Salud Publica, Universidad de Chile, Santiago, Chile. ’Millennium
Institute for Depression and Personality Research (MIDAP), Santiago, Chile.



Mundt et al. International Journal of Mental Health Systems

(2022) 16:5

Received: 24 June 2021 Accepted: 13 January 2022
Published online: 28 January 2022

References

1.

20.

Rodriguez J, Gonzalez R. Organizacion Panamericana de la Salud. La
Reforma de los Servicios de Salud Mental: 15 anos después de la Declar-
acion de Caracas [Internet]. Organizacién Panamericana de la Salud; 2007
[cited 2021 Nov 19]. Available from: https://iris.paho.org/handle/10665.2/
2803.

Caldas de Almeida JM. Mental health services development in Latin
America and the Caribbean: achievements, barriers and facilitating fac-
tors. Int Health. 2013;5(1):15-8.

Thornicroft G, Tansella M. Components of a modern mental health
service: a pragmatic balance of community and hospital care: overview
of systematic evidence. Br J Psychiatry J Ment Sci. 2004;185:283-90.

Pan American Health Organization. Atlas of Mental Health of the Ameri-
cas 2017. Washington, D.C: Pan American Health Organization; 2018.
World Health Organization. Mental health atlas 2017 [Internet]. Geneva:
World Health Organization; 2018 [cited 2021 Nov 19]. p. 62 Available
from: https://apps.who.int/iris/handle/10665/272735.

Mundt AP, Chow WS, Arduino M, Barrionuevo H, Fritsch R, Girala N, et al.
Psychiatric hospital beds and prison populations in South America

since 1990: does the Penrose hypothesis apply? JAMA Psychiatry.
2015;72(2):112-8.

Siebenforcher M, Fritz FD, Irarrdzaval M, Benavides Salcedo A, Dedik C,
Fresan Orellana A, et al. Psychiatric beds and prison populations in 17
Latin American countries between 1991 and 2017: rates, trends and an
inverse relationship between the two indicators. Psychol Med. 2020;1-10.
Andreoli SB, dos Santos MM, Quintana M|, Ribeiro WS, Blay SL, Taborda
JGV, et al. Prevalence of mental disorders among prisoners in the state of
Sao Paulo, Brazil. PLoS ONE. 2014;9(2):e88836.

Benavides A, Chuchuca J, Klaic D, Waters W, Martin M, Romero-Sandoval
N. Depression and psychosis related to the absence of visitors and con-
sumption of drugs in male prisoners in Ecuador: a cross sectional study.
BMC Psychiatry. 2019;19(1):248.

Mundt AP, Kastner S, Larrain S, Fritsch R, Priebe S. Prevalence of mental
disorders at admission to the penal justice system in emerging countries:
a study from Chile. Epidemiol Psychiatr Sci. 2016;25(5):441-9.

. Baranyi G, Scholl C, Fazel S, Patel V, Priebe S, Mundt AP. Severe mental ill-

ness and substance use disorders in prisoners in low-income and middle-
income countries: a systematic review and meta-analysis of prevalence
studies. Lancet Glob Health. 2019;7(4):e461-71.

Lamb HR. Does deinstitutionalization cause criminalization? The penrose
hypothesis. JAMA Psychiatry. 2019;72(2):105-6.

O'Reilly R, Allison S, Bastiampiallai T. Observed outcomes: an approach

to calculate the optimum number of psychiatric beds. Adm Policy Ment
Health. 2019;46(4):507-17.

Thornicroft G, Deb T, Henderson C. Community mental health care
worldwide: current status and further developments. World Psychiatry.
2016;15(3):276-86.

Salisbury TT, Thornicroft G. Deinstitutionalisation does not increase
imprisonment or homelessness. Br J Psychiatry J Ment Sci.
2016;208(5):412-3.

Ministerio de Salud del Gobierno de Chile. Politicas y Plan Nacional de
Salud Mental. Santiago de Chile: Ministerio de Salud del Gobierno de
Chile; 1993.

Ministerio de Salud del Gobierno de Chile. Plan Nacional de Salud Mental
y Psiquiatrfa. Santiago de Chile: Ministerio de Salud del Gobierno de
Chile; 2001.

Minoletti A, Rojas G, Horvitz-Lennon M. Mental health in primary care in
Chile: lessons for Latin America. Cad Saude Coletiva. 2012;20:440-7.
Minoletti A, Sepulveda R, Gémez M, Toro O, Irarrdzabal M, Diaz R, et al.
Andlisis de la gobernanza en la implementacion del modelo comunitario
de salud mental en Chile. Rev Panam Salud Publica [Internet]. 2018 [cited
2021 Nov 19];42. Available from: http://iris.paho.org/xmlui/handle/12345
6789/49515.

Minoletti A, Zaccaria A. The National Mental Health Plan in Chile: 10
years of experience. Rev Panam Salud Publica Pan Am J Public Health.
2005;18(4-5):346-58.

Page 8 of 8

21. Loch AA, Gattaz WF, Réssler W. Mental healthcare in South America

with a focus on Brazil: past, present, and future. Curr Opin Psychiatry.
2016;29(4):264-9.

Larrobla C, Botega NJ. Restructuring mental health: a South American
survey. Soc Psychiatry Psychiatr Epidemiol. 2001;36(5):256-9.
Kontopantelis E, Doran T, Springate DA, Buchan |, Reeves D. Regression
based quasi-experimental approach when randomisation is not an
option: interrupted time series analysis. BMJ. 2015;350:h2750.

Minoletti A, Saxena S. Informe de la evaluacién del sistema de salud
mental en Chile usando. In: World Health Organization - Assessment
Instrument for Mental Health Systems (WHO-AIMS). Santiago de Chile:
Organizacion Mundial de la Salud - Gobierno de Chile; 2006.

Minoletti A, Alvarado R, Rayo X, Minoletti M. Evaluacién del sistema de
salud mental en Chile. In: Informe sobre la base del Instrumento de
evaluacion del sistema de salud mental de OMS (OMS [ESM/WHO AIMS).
Santiago de Chile: Gobierno de Chile; 2014.

Instituto Nacional de Estadisticas. Proyecciones de poblacién. 2020 [Inter-
net]. Instituto Nacional de Estadisticas. 2020 [cited 2020 Oct 10]. Available
from: https://www.ine.cl/estadisticas/sociales/demografia-y-vitales/proye
cciones-de-poblacion.

Linden A. Conducting interrupted time-series analysis for single- and
multiple-group comparisons. Stata J. 2015;15(2):480-500.

StataCorp. Stata Statistical Software: Release 14. College Station. TX:
StataCorp LP; 2015.

Razzouk D, Gregério G, Antunes R, de Mari J. Lessons learned in develop-
ing community mental health care in Latin American and Caribbean
countries. World Psychiatry. 2012;11(3):191-5.

Semrau M, Barley EA, Law A, Thornicroft G. Lessons learned in developing
community mental health care in Europe. World Psychiatry Off J World
Psychiatr Assoc WPA. 2011;10(3):217-25.

31. WHO Regional Office for Europe. Psychiatric hospital beds per 100 000.
2019 [Internet]. WHO Regional Office for Europe. 2019 [cited 2020 Oct
10]. Available from: https://gateway.euro.who.int/en/indicators/hfa_488-
5070-psychiatric-hospital-beds-per-100-000/.

Fagundes Junior HM, Desviat M, Silva da PRF. Psychiatric Reform in Rio

de Janeiro: the current situation and future perspectives. Cienc Saude
Coletiva. 2016;21(5):1449-60.

Organisation for Economic Co-operation and Development. Health Care
Resources: Hospital beds: Psychiatric care beds. 2020 [Internet]. Organisa-
tion for Economic Co-operation and Development. 2020 [cited 2020 Oct
10]. Available from: https://data.oecd.org/healthegt/hospital-beds.htm.
Allison S, Bastiampillai T, Licinio J, Fuller DA, Bidargaddi N, Sharfstein SS.
When should governments increase the supply of psychiatric beds? Mol
Psychiatry. 2018;23(4):796-800.

Bastiampillai T, Sharfstein SS, Allison S. Increase in US suicide rates and the
critical decline in psychiatric beds. JAMA. 2016,316(24):2591-2.

Atkinson J-A, Page A, Heffernan M, McDonnell G, Prodan A, Campos B,

et al. The impact of strengthening mental health services to prevent
suicidal behaviour. Aust N Z J Psychiatry. 2019;53(7):642-50.

22.

23.

24.

25.

26.

27.
28.

29.

30.

32.

33

34.

35.

36.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://iris.paho.org/handle/10665.2/2803
https://iris.paho.org/handle/10665.2/2803
https://apps.who.int/iris/handle/10665/272735
http://iris.paho.org/xmlui/handle/123456789/49515
http://iris.paho.org/xmlui/handle/123456789/49515
https://www.ine.cl/estadisticas/sociales/demografia-y-vitales/proyecciones-de-poblacion
https://www.ine.cl/estadisticas/sociales/demografia-y-vitales/proyecciones-de-poblacion
https://gateway.euro.who.int/en/indicators/hfa_488-5070-psychiatric-hospital-beds-per-100-000/
https://gateway.euro.who.int/en/indicators/hfa_488-5070-psychiatric-hospital-beds-per-100-000/
https://data.oecd.org/healtheqt/hospital-beds.htm

	The effects of national mental health plans on mental health services development in Chile: retrospective interrupted time series analyses of national databases between 1990 and 2017
	Abstract 
	Aims: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Results
	Rates of mental health services between 1990 and 2017
	Effects of NMHPs on mental health services development between 1990 and 2017

	Discussion
	Main results
	Strengths and weaknesses
	Interpretation and implications

	Conclusions
	Acknowledgements
	References




