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ABSTRACT

The present study evaluated the impact of a hybrid Assertive Community Treatment (ACT) model of care on the direct
medical costs of treating severe mental illness (SMI) patients in rural Greece. The study aimed to determine whether
this model resulted in significant cost differences compared to usual treatment while also assessing its cost-effective-
ness based on clinical improvements. A total of 23 patients with SMI and multiple hospitalizations were followed up
for 16 months under the hybrid ACT model. Direct medical costs were estimated using previously published Greek
data on schizophrenia treatment costs. Cost differences before and after the implementation of the hybrid ACT model
were calculated, and cost-effectiveness was assessed using the Incremental Cost-Effectiveness Ratio (ICER), which re-
flects the cost per unit increase in Global Assessment of Functioning (GAF) scores. There was no statistically significant
difference in direct medical costs between usual care (310,029€) and hybrid ACT care (313,896€), with a small cost
increase of 3,867€ (p = 0.077). However, hybrid ACT care significantly reduced hospitalizations and length of inpa-
tient stay, leading to an 86.9% reduction in total inpatient days. Clinical improvements were also observed, with GAF
scores increasing from 40.43 to 47.26. Cost-effectiveness analysis demonstrated a particularly low ICER of 25.9€ per
GAF point gained, suggesting a cost-efficient intervention. In an alternative scenario, the 2024 pricing was estimated
with the use of the Consumer Price Index. In this case, the hybrid ACT care appeared to be significantly cost-saving
by 25.5%. A rough estimation of indirect costs revealed further cost savings in favor of the hybrid ACT. The hybrid
ACT model proved to be cost-effective due to its strong impact on reducing inpatient care and improving patient
functioning. These findings align with international studies demonstrating the economic and clinical benefits of com-
munity-based mental health care. Future research should focus on larger, multicenter studies to confirm cost-effec-
tiveness and explore the impact on indirect costs, such as caregiver burden and law enforcement involvement. The
results support further investment in hybrid ACT services in rural Greece to enhance mental health care delivery in
low-resourced settings.
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Introduction den worldwide.' The economic burden of SMI is usually

Severe mental illness (SMI), such as schizophre- categorized as direct, indirect, and intangible costs, the
nia-spectrum disorders and bipolar disorder, is still one latter being difficult to measure and often omitted from
of the leading causes of disability and economic bur- research.? Direct medical costs include expenditure on
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inpatient care, emergency department visits, communi-
ty-based care, long-term institutional care, etc., where-
as direct nonmedical costs include transportation and
social services among other components. Indirect costs
refer to productivity loss due to morbidity and prema-
ture mortality, such as unemployment, disability, and
early retirement for patients or caregivers.?

In Greece, there is only a previous study that ad-
dressed the direct cost of the treatment of schizophre-
nia in a comprehensive manner,® but research on the
cost of the treatment of SMI in rural areas is lacking. In
rural Greece, mental healthcare for patients with SMI
is being delivered by the locally based Mobile Mental
Health Units (MMHUs),* > whereas in recent years a hy-
brid Assertive Community Treatment (ACT) model of
care has been established, to address the needs of the
most severely ill and difficult to engage patients.®

The objective of the present study was to estimate
the changes in the cost of treatment in patients with
SMI who received the comprehensive care delivered by
a hybrid ACT team in a defined rural catchment area in
Greece.

Materials and methods

The basic principles of the hybrid ACT model in
Greek rural areas have been previously described in de-
tail.® In summary, a team of 4 mental health specialists
(psychiatrist, psychologist, social worker, and nurse) de-
livers intensive mental health care for patients with se-
vere mental disorders over working hours, based exclu-
sively on regular home visits. That team is an expansion
of the well-established MMHU of the area. The results of
the hybrid ACT model in rural areas in the Epirus region,
Northwest Greece, have been recently reported.” Briefly,
over a mean 16-month follow-up of 23 patients with SMI
and multiple previous hospitalizations, involuntary ad-
missions were reduced by 80.1%; voluntary admissions
were reduced by 82.3%; whereas inpatient stay was re-
duced by 86.9%, from 52.83 to 6.91 days. Moreover, pa-
tients’' functioning was significantly improved (scores in
the Global Assessment of Functioning (GAF) scale from
40.43 to 47.26). The symptomatology of patients mea-
sured with the Brief Psychiatric Rating Scale (BPRS) was
also significantly improved (from 42.91 to 36.68). Those
data were further processed for the evaluation of cost
differences concerning established treatments.

For the estimation of treatment costs in the present
sample of patients, we used previously published data
from Greece regarding the cost of treating patients with
schizophrenia.?® According to that study, the direct an-
nual cost of treating schizophrenia in Greece in 2005
was 10135€ for the subgroup of patients with a 100%
possibility of a 50-day inpatient stay in 1 year, which
corresponds to the mean 52.83-day inpatient stay of
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the present sample over 16 months. The 16-month fol-
low-up was achieved within a 3-year operation of the
hybrid ACT team; accordingly, the 3-year operating
cost of the hybrid ACT team was considered.

In an alternative scenario, we adjusted 2005 cost
estimates to the pricing year 2024, with the use of the
consumer price index (CPI) data, a methodology that
has been previously used in research.® According to the
Hellenic Statistical Authority,® the CPl in Greece in the
years 2005 and 2024 was 84.75 and 117.98, respective-
ly. Subsequently, it was hypothesized that 2024 direct
treatment costs would be 1.392 times higher than 2005
costs.

A standard deviation of 10000€ was assumed based
on ranges reported in similar economic evaluations of
mental health interventions.” A normal distribution of
cost differences was assumed, consistent with the Cen-
tral Limit Theorem and common practice in econom-
ic evaluations. This assumption allows for the use of a
paired t-test to assess statistical significance in pre- and
post-intervention cost comparisons, even in studies
with small sample sizes.

For the performance of a cost-effectiveness anal-
ysis, the average cost-effectiveness ratio (ACER)

ACER — The average cost of each patient

G AF value increase unit
and the incremental cost-effectiveness ratio (ICER)

(Average cost with the ACT treatment — Average cost prior to ACT treatment)

ICER =
(GAF with ACT treatment — GAF prior to ACT treatment)

were used. The ICER indicates the mean additional
mental healthcare costs, which must be spent to gain
one additional point in the GAF scale in patients as-
signed to the hybrid ACT treatment.

A gross estimation of indirect treatment costs was
also attempted. According to previous European data,?
the average proportion of indirect costs in total costs
was 44%. Furthermore, previous research has shown
that improvement in patients’ functioning, measured
by the GAF, is associated with significant cost savings."
Although previous studies have adopted a binary ap-
proach regarding the association of the GAF scores
with cost savings, in this study, we considered a con-
tinuous approach. Accordingly, the previously reported
increase in the GAF score of 16.9% in the present sam-
ple was assumed to result in at least a 10% decrease in
indirect costs.

Results

The expected cost of care of the 23 patients before
engagement with the hybrid ACT team was estimated
at 310029¢, according to the 2005 data. The cost of the
inpatient treatment over the 16-month follow-up by



the hybrid ACT team (1907 1€) was added to the operat-
ing cost of the team (294825€). Table 1 shows the calcu-
lation of different costs. A paired t-test was conducted
to assess whether the observed cost difference of 3867€
before and after the implementation of the hybrid ACT
model was statistically significant. Given the lack of
individual cost data, an assumed standard deviation
of 10000€ was used for both pre- and post-treatment
costs, based on similar economic evaluations. The anal-
ysis yielded a t-statistic of 1.85 and a p-value of 0.077,
indicating that the cost difference was not statistically
significant at the p < 0.05 level. The ACER and ICER val-
ues were 1998.2€ and 25.9€, respectively.

Table 2 presents the 2024 direct treatment cost pro-
jection. It appears that the operation of the hybrid ACT
led to significant cost-saving (110198€ or 25.5%), along-
side symptomatology and functioning improvement. In
this scenario, the ACER and ICER values were negative.

Regarding indirect costs, their proportion (44%) in
total costs was estimated at 7963€ in 2005 prices, or
11085€ in 2024 projected prices per patient per year.
Accordingly, a further 24358€ or 33909€ cost reduction,
respectively, would be expected, due to the operation
of the hybrid ACT (Table 3). Figure 1 depicts the cost-ef-
fectiveness of the intervention in each cost scenario
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(2005 and 2024, respectively).

Discussion

The present study addressed the impact of a hybrid
ACT model of care for difficult-to-engage treatment SMI
patients in rural Greece on the direct medical costs of
care. Based on 2005 pricing data, there were no signif-
icant differences between the expected cost of care of
patients with usual treatments and the cost of hybrid
ACT care. However, the hybrid ACT model demonstrat-
ed clear clinical benefits, as reflected in the improved
GAF scores and the ICER of 25.9€/GAF point, highlight-
ing its potential value in mental health care delivery.
In other words, the ICER of 25.9€/GAF point suggests
that the added cost resulted in clinically meaningful
improvements in patient functioning. Even more posi-
tive results were revealed with the projection of 2024
pricing data. In that case, cost savings were estimated
as high as 25.5%. Furthermore, the hybrid ACT deliv-
ered care resulted in a significant reduction of patients’
hospitalizations and inpatient stay, and a significant im-
provement in patients’symptomatology.” An evaluation
of a modified ACT model of care in Germany showed
that the model was less costly and more effective com-
pared with standard care in patients with SMI over 12

Table 1. Estimation of the cost difference between the previous treatment and treatment by the hybrid ACT team.

Variable

Calculation

Previously expected total direct medical cost for 16 months
Inpatient treatment cost over the 16-month follow-up
Total operating cost of the hybrid ACT team (3 years)

Cost difference

10135€* x 23patients x 1.33year= 310029€
6.91days x 23patients x 120€**=19071€
294825€

294825+19071-310029=3867€

*Estimated annual cost per patient; **daily hospitalization cost (2005 price); ACT: Assertive Community Treatment.

Table 2. Projected estimation of the cost difference between the previous treatment and treatment by the hybrid ACT team for the

year 2024.

Variable

Calculation

Previously expected total direct medical cost for 16 months
Inpatient treatment cost over the 16-month follow-up
Total operating cost of the hybrid ACT team (3 years)

Cost difference

14108€* x 23patients x 1.33year= 431564€
6.91days x 23patients x 167€**=26541€
294825€
294825+26541-431564=-110198€

*Projected estimated annual cost per patient; **daily hospitalization cost (projected price); ACT: Assertive Community Treatment

Table 3. Estimated indirect cost reduction due to the functioning improvement.

2005 pricing data

2024 projected pricing data

7963€ x 23 patients x 1.33year x10% due to GAF improvement=24358€
11085€ x 23 patients x 1.33year x10% due to GAF improvement=33909€
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Figure 1. Cost-effectiveness plane comparing the hybrid ACT intervention in 2005 and 2024 pricing scenarios. The horizontal axis represents the
change in effectiveness (GAF score improvement), and the vertical axis shows incremental cost relative to standard care. The light grey point (Quad-
rant l) indicates a minimal cost increase (€3867) in 2005, with improved outcomes. The dark grey point (Quadrant 1) reflects the 2024 projection,
showing both improved outcomes and a significant cost saving (€110198). The dashed line represents a threshold of €30 per GAF point gained.

months. The favorable effects of that care on cost were
mainly attributed to the significantly reduced inpatient
treatment and the improvement of patients’ symptom-
atology and functioning,'? as is the case in the present
study. A previous study in Spain also yielded similar
results, as better patients’ functioning was found to be
correlated with lower care costs.” A recent study in Italy
suggested that both symptom severity and function-
ing were predictors of direct treatment costs. Finally, a
previous review on the cost of schizophrenia in Europe
identified several factors, such as hospitalization, symp-
tomatology, and adherence, that have a substantial
impact on the direct healthcare costs of schizophrenia.
Accordingly, the authors suggested that substantial sav-
ings could potentially be achieved by investing in the
improvement of the efficiency of outpatient care, which
would reduce the number of hospitalizations.!”

The present study addressed the impact of hybrid
ACT care on direct medical treatment costs, such as
inpatient service use in SMI patients, whereas indirect
costs associated with the care of schizophrenia, such as
productivity loss of patients or informal care provided
by caregivers for the patients, were only roughly consid-
ered. A recent study in the USA reported that the indi-
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rect costs of the care of schizophrenia represent 73.4% of
the total costs. Importantly, 32.7% of the costs involved
caregiving, whereas a further 7.6% of the costs involved
law enforcement services.'® Though the present study
did not account for the latter costs, it is expected that
they would be reduced due to the significant reduction
in involuntary admissions and police involvement. It has
been recently suggested that indirect costs of SMI are
correlated with patients’ symptomatology.'” According-
ly, it would be expected that indirect costs to be signifi-
cantly reduced in the present sample of patients, due
to the observed improvement in symptomatology and
functioning,” thus strengthening the case of hybrid ACT
care delivery in rural areas of Greece. Indeed, the rough
estimation of indirect costs in the present study, based
on the improvement of patients’ functioning and using
European data on indirect costs of schizophrenia, re-
vealed further cost savings. It should also be noted that
the introduction of the hybrid ACT model of care may
eliminate some of the direct non-medical costs associ-
ated with the care of schizophrenia, such as transpor-
tation, due to the care delivery exclusively with home
visits and social work, which is integrated into the inter-
disciplinary team. Research on the economic evaluation



of MMHUs in rural Greece is rare. Indeed, there is only
one previous study that mostly involved common men-
tal disorders in an insular area, which suggested that the
MMHU is a cost-effective treatment option in remote ar-
eas.18,19

A limitation of the present study is that costs were
calculated based on a previous report that used 2005
data, which represents the most comprehensive effort
to calculate the cost of treatment of schizophrenia in
Greece so far. Perhaps costs have changed over the last
20 years, particularly considering the economic reces-
sion in Greece in 2010 and the more recent COVID-19
pandemic. The projection of costs in 2024 pricing was
based solely on the CPI, which is an acceptable method
for cost adjustment, but still may not be accurate. Other
limitations that may impact the generalizability of find-
ings include the small study sample and the study of a
single hybrid ACT team.

The results of the present study are relevant and
highlight the positive impact of a low-cost modified
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