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Objective An Acute at Home (AAH) clinical service was implemented to reduce emergency and inpatient admissions to the regional
tertiary child and adolescent mental health system. This paper examines describes the served the population and impact on emergency
and inpatient admissions.

Methods Analysis of re-admission rates for those enrolled before and after the May 2019 implementation of the AAH service in com-
parison over the same time period to an unexposed comparison group. In addition the groups were compared on clinical and demo-
graphic variables comparing those exposed and those not exposed to the AAH service.

Results The results indicated that the AAH group experienced reduced rates of readmission and lengths of stay post-exposure. Family
composition, sex, seven Adverse Childhood Experience survey items, and nine Western Canada Waitlist Child Mental Health Priority
Criteria Score items distinguished those exposed to AAH compared to those who were not. Thirteen of 19 independent variables indi-
cated greater pathology in the AAH group with less likelihood of potential of danger to self.

Conclusion The present results indicate a substantial benefit of the AAH service via reducing readmissions and lengths of stay. The
quantitative measures warrant a careful qualitative examination of the AAH processes along with ongoing monitoring of the program’s

effect.
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INTRODUCTION

Objective

This paper examines the impact of a new Acute at Home
(AAH) clinical service in terms of its effect on on emergency
and inpatient admissions.

Background

Inpatient admission for the treatment of acute mental disor-
der among children and youth has been a long-standing stan-
dard of psychiatric care and it comes with a social cost."* With
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the rising cost of healthcare and the recognition that separa-
tion from home and family life is not necessarily optimal in re-
spect to stabilization and recovery. Further, there has always
been some level of social discomfort and stigma*® associated
with hospitalizing children for mental disorders,® hence pro-
viding at home service is a step closer to a more recovery-fo-
cused treatment and support. At home care to some extent
circumvents the transitional difficulties of navigating both ad-
mission and discharge from an inpatient unit’ aligning with
aspects of family preservation in relation to child and youth cri-
sis and optimal development.®

In response, a number of models have been proposed and
examined as alternatives to removing children and youth from
their home environment in response to the presentation of
acute mental disorder serious enough to warrant inpatient ad-
mission. However, objective evidence supporting any partic-
ular model as an alternative to inpatient admission remains
sparse. Where studied, the evidence is promising, especially in
respect to per-admission cost reductions.*" For example, a Ger-
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man study of a supported discharge service offering an early
discharge followed by 12 weeks of intensive support at home
found that the service was both clinically effective and eco-
nomical."” Nevertheless, as with inpatient treatment, at home
care comes with its own unique set of considerations."

Setting and AAH Model

The Child and Adolescent Addiction and Mental Health
and Psychiatry Program (CAAMHPP) in the Alberta Health
Services’ Calgary health zone consists of a regionally distribut-
ed network of hospital and community-based scheduled, ur-
gent, emergency, and inpatient services. Recently, CAAMHPP
implemented an acute at home service (AAH) as an alterna-
tive to inpatient admission. The model differs somewhat from
other at-home models in that it is an a priori alternative to in-
patient admission on presentation to emergency services, rath-
er than a step-down or post-inpatient intervention.

One advantage of the CAAMPP regional system of care is
its embedded system of clinical measurement.”"* On this ba-
sis, it is possible to compare innovations in service delivery at
a system level to established standards of care in terms of pa-
tients’ clinical profiles and outcomes. In this paper we examined
the impact of the AAH service on admission and readmission
rates in comparison to emergency and inpatient admissions not
enrolled to AAH under the main hypothesis that the admis-
sion and readmission rates and lengths of stay for those ex-
posed to AAH will improve (reduce and shorten). Addition-
ally, the clinical profiles of those admitted to AAH are at least
equivalent to the comparison groups representing the cur-

rent standards of care.'*'®

Acute at Home Program Description

The Acute at Home (AAH) program is an AHS and a local
contracted agency partnership that commenced in November
2018 and was fully operational by May 31st 2019 after a period
of development (staff hiring, training, etc.). The AAH program
has been developed to meet an increasing demand for mental
health services for children and youth and reliance on emer-
gency services. Ideally, AAH provides an alternative to inpa-
tient admission after crisis presentation to emergency services.
This is accomplished by shifting the model of care from facil-
ity-based to home-based care. Home-based treatment, includ-
ing support, crisis intervention, individual and family counsel-
ling, helps patients and families manage mental health concerns
at home and within their home communities rather than in
hospital based services. Additionally, some patients admitted
to inpatient or day treatment settings who subsequently settle
and express interest may be transferred to the AAH service.

The acute at home model supports patients with somewhat
lower, more moderate safety concerns to reside at home, thus

30 Psychiatry Investig 2022;19(1):29-36

reducing emergency room visits with enhanced stabilization at
home and transition to outpatient services. Safety assessments
are a standard of care in emergency psychiatric screening. While
served children and youth presenting to emergency services
may require some aspects of acute care, generally rapid response
and enhanced services, they do not always require twenty-four
hour care in an acute care facility or a residential setting. The
vision for the enhanced at home model is to assist patients and
their families in the home environment with twelve hour per
day coverage to support families in the initially presenting to
the emergency department, with increased frequency of home
visitation, or phone consultations, or both. The AAH clinicians
are an integrated component of a larger interdisciplinary team
that provides clinical, psychiatric, and case management sup-
port depending on the needs of the families served. The staft-
ing model included nursing, family counselling, mental health
and occupational therapy, administration, clinical supervision,
case management, and outreach staffing.

Hypothesis

The analysis examines the hypothesis that the AAH service
will reduce length of stay and re-admission rates. Additionally,
the pre-post implementation clinical profiles of those exposed
to the AAH service are compared to a similar unexposed group
across comparable time periods.

METHODS

Data

Data for this paper was collected under ethics ID-REB15-1057.
The regional access and intake system (RAIS) is the registration
system containing all the registration, demographic, clinical
profile and outcome information for the CAAMHPP system
of care. De-identified information extracted from RAIS includ-
ed patient clinical information gathered on admission and/or
discharge, including the Western Canada Waitlist Child Men-
tal Health Priority Criteria Score (WCWL-CMH-PCS), Adverse
Childhood Experience (ACE) Survey, Measureable Treatment
Plan (MTP), clinic disposition (emergent, urgent, scheduled),
demographic, admission, and discharge dates between Janu-
ary 1st 2018 and December 31st 2020.">'*®

Analysis

Two natural groups (dependent variable) formed on the
basis of index presentation to emergency services (Figure 1):
those exposed and unexposed to AAH. Table 1 provides unique
individual and admission counts with age and sex. Within the
unexposed groups there were three levels of service including
emergency, inpatient, and scheduled services. Those exposed
to AAH received service based on the AAH model of care, while
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Figure 1. Diagram of clinical service groups (dependent variable) over time interval.

Table 1. Description of sample by unique individuals, number of
registrations, sex and age by service type

#Unique individuals
#Registrations
Sex (mean age, standard deviation)

Acute at

Scheduled  Inpatient  Emergency home

Female 2,829 625 1,658 392

3,764 1,196 5,355 1,653
(11.27,4.66) (14.57,2.02) (14.45,1.95) (14,2.01)

Male 2,737 531 1,035 226

3,804 1,000 3,084 846
(9.27,4.66) (13.31,2.93) (13.45,2.81) (12.97,2.83)

Self- 26 27 66 22

defined 34 85 281 104

(13.95,3.06) (14.88,1.16) (14.75,1.46) (14.78,1.31)

those unexposed received the usual standard of care. Table 2
shows the reasons for referral for each dependent group.
Both groups on presentation to child mental health emer-
gency services, depending on their presenting complaints,
could be admitted to inpatient or scheduled services. Those ex-
posed (admitted) to the novel AAH service could have had pre-
vious or subsequent admissions to the full range of service lev-
els, or both. Those unexposed to AAH services who received
the usual standard of care on presentation to emergency ser-
vices could also have had previous admissions to the full range
of service levels or admissions subsequent to their presentation
to emergency services. For the unexposed group receiving the
usual standard of care the date of AAH implementation pro-
vided a natural date to create a before and after group on which

to base comparisons of the independent variables. The before
interval was from January 12018 up to May 31st 2019 and the
after interval was from June 1st 2019 until December 31st 2020.
The AAH before and after group depended on the index ad-
mission to the AAH service and these dates would accumulate
from the May 31st implementation date over the after interval.
For comparison, those with previous admissions that spanned
the before and after period were described separately from
those who had only unique admissions in either the before or
after intervals. An overall comparison of admission frequen-
cies and lengths of stay of AAH exposed and unexposed groups
is shown in Table 3 and a similar comparison on the basis of
the specific levels of service is shown in Table 4. Non-overlap-
ping 95% confidence intervals provide indication of statisti-
cal significance.

Figure 1 shows admission and re-admission distinction with-
in and between the clinical service level and AAH groups on
the basis of the before and after time interval. The frequencies
and lengths of stay (days) of admissions and readmissions were
described separately for each clinical services levels (Tables 3
and 4).

The results of two multinomial logistic regression analyses
are shown in Tables 5 and 6.

RESULTS

Table 1 describes the sample, including number of unique
individuals, number of registrations, sex and age by service
type. Self-defined sex has the highest proportion of unique in-
dividuals presenting to emergency services. Older individuals
present to inpatient, emergency and acute at home services.
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Table 2. Description of sample referral reason by service type

Total sample (%)
Referral reason

Scheduled Inpatient Emergency AAH
Harmful behavior/thoughts of self-harm 0.54 38.05 33 32.23
Other 5.46 7.1 20 28.51
Internalizing/emotional issues 50 23.15 22 15.44
Externalize/behavioral issues 25 12.89 10.07 10.03
Social/family issues 7.39 434 3.53 4.69
Harmful behavior/thoughts to others 0.39 5.66 4.28 442
Thought disturbances/perceptual issues 0.3 3.07 1.63 1.27
Adjustment problems 1.29 1.62 1.66 1.23
Eating issues 1.62 1.01 0.89 0.65
Addictive or legal issues 0.38 14 091 0.46
School/learning/attention problems 393 0.61 0.42 0.42
Manage meds 0.39 0.66 0.55 0.35
Developmental/organic concerns 341 0.44 0.99 0.31
Total 7,602 2,281 8,720 2,602

AAH, acute at home

Table 3. Overall summary of sample size, mean length of stay
and 95% confidence intervals

Before June 2019 After May 2019
Service N* M
Mean LOSt Mean LOS
(LCL UCI)* (LCL UCI)
Scheduled 4,087 3,515
166 139
(160, 171) (135, 143)
Inpatient 1,152 1,129
91 51
(82, 100) (46, 57)
Emergency 4,952 3,768
88 69
(83,92) (65,72)
AAH 309 2,294
104 51
(86, 122) (48, 55)

*N sample size; TLOS length of stay (days); ¥LCI lower and UCI
upper 95% confidence interval. LOS, length of stay; LCI, lower
confidence interval; UCI, upper confidence interval; AAH acute at
home

All referrals are referrals to emergency services and once pre-
senting to emergency services are assessed and referred to and
admitted acute at home services. Table 1 described the first ad-
missions irrespective of time to each service group. Tables 3-5
below reflect service level (scheduled, inpatient and emergen-
cy) admissions and subsequent emergency services or acute
at home services admissions. Hence, scheduled, inpatient and
emergency admission for each service type follow a primary
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admission to either emergency services or acute at home ser-
vices and includes the primary referral in each summation.

In Table 2 are shown the reasons for referral for each of the
service groups. Note that the highest reason for referral for all
groups is “Harmful behavior/thoughts of Self-Harm. The pro-
portion for acute at home (1.8%) is comparable to the unex-
posed referrals (1.8%) to emergency services and, as expected,
less than those referred to inpatient services (unexposed 7.9%,
AAH exposed 4.6%).

Table 3 described the overall reductions within each of the
service groups. For within groups differences in length of stay,
there was in the after interval a 16% reduction for Scheduled,
a 44% reduction for Inpatient a reduction of 22% Emergency,
and a 51% reduction in the length of stay for Acute at home
services. Endpoints for Acute at Home compared to Scheduled
were 63% lower, there was no difference for Inpatient services,
and there was a 26% lower length of stay compared to Emer-
gency services.

Table 4 shows the comparison within and between the ser-
vice level groups for two levels of patients exposed and unex-
posed to Acute At Home services for those with readmissions
and those with unique admissions in the equal time intervals
before June 2019 and After May 2019. Note that all recorded
admissions were first admitted to emergency or acute at home
services before being admitted to the services shown in Table 4,
respectively. Admissions to acute at home services (n=42) dur-
ing the development period (November 1, 2019-May 31, 2019)
were not included in the analysis.

While those with readmissions (upper Table 4) in the acute
at home services have 16 additional admissions post imple-



N Khalfan et al.

Table 4. Details of length of stay before June 2019 and after May 2019 by service level for those readmitted and those not readmitted

across the time interval

Non-AAH Within AAH Within AAH Between AAH
Before After non-AAH Before After & non-AAH
Readmission in both before and after intervals
Scheduled 1,304 1,244 99 115
198 159 194 119
(188, 208) (152, 167) * (159, 229) (99, 138) * T
Inpatient 554 399 72 168
74 72 109 81
(63, 84) (60, 85) Ns (66, 151) (64, 98) Ns Ns
Emergency 812 735 95 176
10 6 8 7
(8,11) (6,7) * (5,10) 4,9) Ns Ns
Unique admissions in either before or after intervals
Scheduled 4,705 3,652 - 312 -
173 139 - 119 -
(168, 178) (135, 143) * . (107, 131) . t
Inpatient 1,203 810 - 710 -
65 69 - 67 -
(58,78) (61,78) Ns - (61, 74) - Ns
Emergency 1,610 1,557 - 811 -
9 6 - 5 -
(8,9) (5,6) * - 4,5) - t

*significant difference [probability (p)<0.05 or not significant (Ns)] within non-AAH and within AAH before or after; fsignificant difference
between non-AAH and AAH comparing after intervals. AAH, acute at home

mentation after May 2019 in the scheduled service, the magni-
tude in the reduction of length of stay is much greater than in
the unexposed group (between group difference). Even though
both the non-exposed group and acute at home services groups
reduced 18% and 37% respectively in each of their endpoints
before and after, the acute at home services group was 25% lower
than the unexposed group at the endpoint in the after interval.

Patients admitted to the inpatient setting, whether or not
they were first admitted to emergency service or admitted for
assessment to the acute at home services were not different in
either the readmission or the unique admission groups in the
before or after time intervals.

Patients admitted to the emergency setting, whether or not
they were first admitted to emergency service or admitted for
assessment to the acute at home services were not different in
the readmission group. However 33% fewer these patients were
admitted to the emergency services in the unique admission
groups in the after time interval in the non-exposed group and
the magnitude of the value in the acute at home exposed group
in the after interval was 17% lower than the endpoint of the
non-exposed group.

Table 5 shows the comparison membership in each of the

three non-AAH exposed groups to the AAH exposed group.
The main highlights of the model is that it validates popula-
tion served by the AAH exposed group in that inpatients have
higher ACE scores and scheduled have lower ACE scores, with
no difference from the emergency group. Lengths of stay are
shorter with within the AAH exposed groups even though the
other groups have few admissions.

Table 6 shows the relationship of the WCWL-CMH-PCS
urgency score to each of the three non-AAH exposed groups
to the AAH exposed group. The WCWL-CMH-PCS urgency
score variable was analyzed separately due to its high correla-
tion with the ACE total score. The regression analysis indi-
cates that the Emergency and AAH groups have comparable
WCWL-CMH-PCS values, indicating relative equivalency of
these two groups that converge in the emergency department
services, and like those that are admitted to inpatients (a step
toward stabilization from the emergency department), both are
greater than the scheduled group. Note that the WCWL-CMH-
PCS form is not completed on every in-system transfer, rather
it is generally completed on index referral or presentation from
the community.
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Table 5. Multinomial logistic analysis of independent variables including ACE total score

Comparison to AAH RRR St. Err. t-value p-value 95% CI Sig
Scheduled
Longer LOS 1.009 0.0001 20.1 0.0001 1.008-1.01 ok
Lower ACE score 0.929 0.018 -3.79 0.0001 0.895-0.965 ok
Younger age 0.858 0.014 -9.6 0.0001 0.832-0.885 ok
Less likely female 0.698 0.067 -3.73 0.0001 0.577-0.843 ok
Fewer readmissions 0.534 0.009 -39.01 0.0001 0.518-0.551 otk
Less likely self-defined sex 0.453 0.163 2.2 0.028 0.224-0.918 o
More likely before 0.161 0.018 -16.19 0.0001 0.129-0.201 kK
Constant 506.73 121.75 25.92 0.0001 316.418-811.506 kK
Inpatient
Older age 1.094 0.02 5.03 0.0001 1.056-1.133 ok
Higher ACE score 1.048 0.02 248 0.013 1.01-1.087 ok
Longer LOS 1.002 0.0001 3.95 0.0001 1.001-1.003 ok
Fewer admissions 0.765 0.009 2222 0.0001 0.747-0.783 ok
Less likely female 0.617 0.061 -4.88 0.0001 0.508-0.749 ok
More likely before 0.154 0.018 -16.38 0.0001 0.123-0.192 .
Constant 6.361 1.704 6.91 0.0001 3.762-10.754 kK
Emergency
Older age 1.128 0.018 7.72 0.0001 1.094-1.164 kK
Longer LOS 1.003 0.0001 6.21 0.0001 1.002-1.003 kK
Fewer admissions 0.962 0.006 -6.21 0.0001 0.95-0.974 ook
Less likely female 0.831 0.07 -2.19 0.029 0.704-0.981 ok
More likely before 0.123 0.012 -20.7 0.0001 0.101-0.15 ok
Constant 3.682 0.86 5.58 0.0001 2.33-5.818 ok
Model summary
Mean dependent variance 2.158 SD of dependent variance 1.072
Pseudo r-squared 0.322 Number of observations 9,930
Chi-square 7,846.705 Prob > chi2 0.0001
Akaike crit. (AIC) 16,564.312 Bayesian crit. (BIC) 16,737.191

**p<0.05; ***p<0.01. RRR, relative risk ratio; St. Err., standard error; CI, confidence interval; ACE, Adverse Childhood Experience Score;
LOS, length of stay; SD, standard deviation

Table 6. Relationship of WCWL-CMH-PCS urgency score in the dependent groups

WCWL-CMH-PCS Beta St. Err. t-value p-value LCI UCI Sig
Inpatient 4.958 0.998 4.97 0.0001 3.001 6.915 o
Emergency 7.127 0.664 10.73 0.0001 5.824 8.430 ok
AAH 8.286 1.548 535 0.0001 5.250 11.321 ok
Scheduled (constant) 31.851 0.250 127.38 0.0001 31.360 32.341 ok
Model summary

Mean dependent variable 33.225 SD of dependent variable 10.491
R-squared 0.069 Number of observations 2,067
F-test 50.597 Prob > F 0.0001
Akaike crit. (AIC) 15,443.242 Bayesian crit. (BIC) 15,465.778

**¥p<0.01. WCWL-CMH-PCS, Western Canada Waitlist-Children’s Mental Health-Priority Criteria Score; St. Err., standard error; LCI, lower
confidence interval; UCI, upper confidence interval; Sig, significance; SD, standard deviation
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DISCUSSION

In summary, taken together, the results from Table 2 (pro-
portions of self-harm in AAH equivalent to inpatient and emer-
gency services), as well as Tables 5 and 6 (AAH similar to emer-
gency services and different from scheduled services on key
variables) provide support indicating that the AAH exposed
group is closest in clinical profile to the emergency service group.
Tables 3 and 4 show that exposure to AAH reduces the length
of stay in the after interval in scheduled services readmissions
(upper Table 4), unique scheduled services admissions (lower
Table 4) and unique emergency services (lower Table 4) com-
pared within the exposed groups compared between the non-
exposed groups. Based on the similarity of the AAH exposed
and unexposed groups, the findings indicate that the main hy-
pothesis may be accepted and AAH reduced both readmission
rates and lengths of stay. The clinical ‘space’ created in the sys-
tem resulting from the observed reduction potentially becomes
available to those who may be more clinically affected.

In respect to other studies of this AAH model of care, a num-
ber of systematic reviews of AAH service types have been com-
pleted?* in addition to reviews of family perceptions and sat-
isfaction with such services.” A general conclusion is that there
is insufficient evidence on which to base decisions on which
model is best for which group of young people."” This remains
as the current state of affairs. For example, Sheppard et al.*’
identify in conclusion that studies require baseline measure-
ment at admission along with demographic data, and outcomes
measured using a few standardized robust instruments. The
results of the present study appear to bridge the gaps Sheppard
et al.” identified in the systematic review of the acute at-home
services subject. For example, clinical and demographic mea-
sures employed in the present study illustrate the ability to dis-
tinguish AAH enrollees specifically, being that these patients
are comparable to unexposed emergency services in terms of
the proportion of referrals for the reason of self-harm (e.g., sui-
cidality), even though they are equivalent or more severe on a
number of independent clinical variables (more frequent pre-
sentations to emergency services, higher urgency scores com-
parable to non-exposed emergency referrals). One AAH effect
appears to be the significant reduction of emergency admis-
sion length of stay and subsequent lengths of stay to scheduled
services. The Acute at Home (AAH) clinical service was im-
plemented to reduce the burden on the regional tertiary child
and adolescent mental health system, especially emergency
and inpatient services. Inpatient units tend to have the highest
per diem costs estimated by regional business analytics to be
at minimum about $2,000CDN. It may be that so few AAH
admissions come from inpatients that an effect is not yet ob-
vious. A limitation is that this analysis did not take into account

N Khalfan et al.

the specific AAH referral sources. AAH does reduce length of
stay of admissions to emergency and scheduled services, which
also have per diem costs.

The present results of this program are most similar to those
of a program in Switzerland.* While the Swiss programs fo-
cus was different in that the at home service in this Swiss pilot
study was to preserve housing and avoid hospitalization in those
with severe mental illness who might otherwise have lost their
housing, the endpoints were similar to the AAH clinical ser-
vice, indicating that the at-home service model has potential
to translate to other mental health populations.

In conclusion, the AAH service achieved its predicted out-
come, being to reduce length of stay and readmission for those
presenting to emergency services. The clinical profile descrip-
tion of the AAH-exposed and unexposed groups indicate that
the AAH group, wherein observed reductions were observed,
were similar to the unexposed group, providing some measure
of validity to the main findings.

Future research

Having quantitative results is only a start to understand the
AAH service model effect, but one start point currently called
for by the literature. These results point to an effect but give lit-
tle insight into the dynamics underpinning the clinical and
relational processes underpinning the AAH service model, a
limitation of the present study. While measurement is impor-
tant, in order for an operational policy to be developed that
might guide AAH model implementation, future study war-
rants careful qualitative examination of the clinical and rela-
tional processes involved in AAH that includes both staff and
served families, a component of the multi-method approach
to evaluating the AAH service that is currently underway.
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