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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-effectiveness 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
reflects 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 inpatient 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 community-based mental health care.
Future research should focus on larger, multicenter studies to confirm cost-effectiveness 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

Severe mental illness (SMI), such as schizophrenia-spectrum disorders and bipolar disorder, is
still one of the leading causes of disability and economic burden worldwide.* The economic
burden of SMI is usually categorized as direct, indirect, and intangible costs, the latter being
difficult to measure and often omitted from research.” Direct medical costs include
expenditure on inpatient care, emergency department visits, community-based care, long-
term institutional care, etc., whereas direct nonmedical costs include transportation and
social services among other components. Indirect costs refer to productivity loss due to
morbidity and premature mortality, such as unemployment, disability, and early retirement
for patients or caregivers.’

In Greece, there is only a previous study that addressed the direct cost of the treatment
of schizophrenia 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 hybrid 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 changesin 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 detail.® In summary, a team_ of 4 mental health specialists (psychiatrist,
psychologist, social worker, and nurse) delivers intensive mental health care for patients with
severe mental disorders over working hours, based exclusively 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 admissions were reduced by 80.1%; voluntary admissions were
reduced by 82.3%; whereas inpatient stay was reduced by 86.9%, from 52.83 to 6.91 days.
Moreover, patients’ functioning was significantly improved (scores in the Global Assessment
of Functioning (GAF) scale from 40.43 to 47.26). The symptomatology of patients measured
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 annual 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 the
present sample over 16 months. The 16-month follow-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 CPI in Greece in the years
2005 and 2024 was 84.75 and 117.98, respectively. 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
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economic evaluations of mental health interventions.”® A normal distribution of cost
differences was assumed, consistent with the Central Limit Theorem and common practice in
economic 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 analysis, the average cost-effectiveness ratio
(ACER)

The average cost of each patient

ACER=

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

Average cost with the ACT treatment—Average cost prior to ACT treatment
GAF with ACT treatment—GAF prior to ACT treatment

ICER=

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 assigned 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 approach regarding the association of the GAF scores with cost savings, in this study,
we considered a continuous approach. Accordingly, the previously reported increase in the
GAF score of 16.9% in the present sample 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 (19071€) was added to the operating
cost of the team (294825€). Table 1 shows the calculation 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 analysis 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 values were 1998.2€ and 25.9€,
respectively.

Table 2 presents the 2024 direct treatment cost projection. It appears that the operation
of the hybrid ACT led to significant cost-saving (110198€ or 25.5%), alongside 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-effectiveness of the intervention in each
cost scenario (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 significant differences between the expected cost of care of
patients with usual treatments and the cost of hybrid ACT care. However, the hybrid ACT
model demonstrated clear clinical benefits, as reflected in the improved GAF scores and the
ICER of 25.9€/GAF point, highlighting 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 positive 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 delivered care resulted in a significant reduction of
patients’ hospitalizations and inpatient stay, and a significant improvement in patients’
symptomatology.” An evaluation of a modified ACT model of care in Germany showed that
the model was less costly and more effective compared with standard care in patients with
SMI over 12 months. The favorable effects of that care on cost were mainly attributed to the
significantly reduced inpatient treatment and the improvement of patients’ symptomatology
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 functioning were
predictors of direct treatment costs.' Finally, a previous review on the cost of schizophrenia
in Europe identified several factors, such as hospitalization, symptomatology, and adherence,
that have a substantial impact on direct healthcare costs of schizophrenia. Accordingly, the
authors suggested that substantial savings 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 considered. A recent study in the USA reported
that the indirect 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 expectedthat 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.”” Accordingly, it would be expected that
indirect coststo be significantly 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, revealed 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 associated with the care of schizophrenia, such as transportation,
due to the care delivery exclusively with home visits and social work, which is integrated into
the interdisciplinary team. Research on the economic evaluation of MMHUs in rural Greece is
rare. Indeed, there is only one previous study that mostly involved common mental disorders
in an insular area, which suggested that the MMHU is a cost-effective treatment option in
remote areas.'®*’

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 recession in Greece in 2010 and the more recent
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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 findings 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 version of a highly resourced specialized service on the cost of care of severely
mentally ill patients in rural areas. Along with the previously reported notion that this type of
care may improve symptomatology and functioning in those patients,’ the findings of the
present study could be relevant for mental healthcare and policy in rural and low-resourced
settings.

The results reported here are encouraging and support the role of hybrid ACT care in the
treatment of SMI in rural areas. It appears that a particularly small amount of further
investment may result in a great reduction of inpatient treatment.and significant
improvements in patients’ symptomatology and functioning, thus merits consideration by the
Greek state. It is also possible that such positive results may result in significant cost savings.
However, the present results warrant replication by multicenter studies, with the participation
of large samples of patients, designed to address the cost-effectiveness of hybrid ACT care in
rural settings.
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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 (Quadrant 1) indicates a minimal cost increase (€3867) in 2005, with improved
outcomes. The dark grey point (Quadrant Il) 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.

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 10135€* x 23patients x 1.33year= 310029€
cost for 16 months

Inpatient treatment cost over the 16-month  6.91days x 23patients x 120€**=19071€
follow-up

Total operating cost of the hybrid ACT team 294825€
(3 years)

Cost difference 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 14108€* x 23patients x 1.33year=431564€
cost for 16 months
Inpatient treatment cost over the 16-month  6.91days x 23patients x 167€**=26541€

follow-up

Total operating cost of the hybrid ACT team 294825€

(3 years)

Cost difference 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 7963€ x 23 patients x 1.33year x10% due to GAF improvement=24358€

2024 projected pricing data 11085€ x 23 patients x 1.33year x10% due to GAF improvement=33909€




2YNTOMO APOPO

Napoporlo kdotog — KaAutepa anoteAéopata: H mepintwon tou uBpLdikol
povtélou Evepyntikng Kowotikng Oepaneiag ylia acOevei pe cofapég PuxKEG
SlatapaxEg o€ MEPLOXEC TNG EAANVIKAG EMaPXLag

Dwrtewvr TooAn,! lwavva ABnva Mniotoapn,? NepéAn Mevty,! Navaywwta
Kovtoldn,! Awkatepivn MouvAidon,! Balog Nepiroyiavvng!

1.  Kwnt Movaba Wuyiknc Yyeiag lwavvivwv-Oeonpwrtiag, Etalpeia Mpoaywync
Wuyiknc Yyeiac Hreilpou, lwavviva

2. Movadba Eykatipng MapéuBaonc otnv Yoywon, Epeuvntiko MNavemotnuioko
lvatitouto Yuyikncg Yyiewvng, Adnva

IZTOPIKO APOPOY: MapaindOnke 11 Maptiou 2025 / AvaBewpndnke 12 TouAiou 2025 /
AnpootelBnke Atadiktuaka 5 Auyouotou2025

NEPINHWH

H mapouoa peAétn e€€taoce TOV avTikTUTO ToUu UPBPLELKOU povtEélou EvepynTiknig KowvoTikng
Oeparneiag (Assertive Community Treatment, ACT) 0TO QUETO LATPLKO KOGTOC TG Bepareiag
otopwv He ocoPapéc Puxikég Slatapaxég otnv eAAnvikn emapxla. Itdxog Atav va
PO SLOPLOTEL KATA TIOGOV TO HOVTEAO 08NYEL 0 onNUAVTIKEG SladopEG KOOTOUG O GUYKPLON
Ue Tn ouvnOn dpovtida, KaBwe Kal va EKTLUNBEL N olkovouLkn Tou anodotikotnta pe Baon ™
BeAtiwon otnv AElToUupyLKOTNTA TWV aoBevwy. ZuVoAkd 23 aocBeveic pe coBapég PUXIKEG
Slatapaxeg kot moAanAég voonheieg mapakoAouBrBnkav yla 16 Uriveg amnod tnv unnpescia
ACT. To GUECO LATPLKO KOGTOG EKTLUNONKE XPNOLLOTIOWWVTAG TIPONYOoULEVA SNUOCLEVEVA
eMnvIka 6edopéva yla To KOoTog Beparelag Tng oxlodppévelas. Yroloylotnkav oL SladopEg
KOOTOUG TIPLV KAl ETAL TNV EDAPHOYI) TOU POVTEAOU Kal N amodotikotnTa afloAoynOnke péow
TOu AGYou KooToug-aroteAsopatikotntag (Incremental Cost-Effectiveness Ratio - ICER), o
omoiog ekdppalel 1O KOOTOG Ovad povada avfénong tng Pabuoloylog otnv KALHOKO
Aettoupykotntag Global Assessment of Functioning (GAF). Aev untip€e oTATIOTIKA GNUAVTLKA
Sladopd oTo APECO LATPLKO KOOTOG METAEU TG ouvnBoug mepiBaidng (310029€) kat tng
dpovtibag ACT (313896€), pe pa pkpr) avénon koéoctoug 3867€ (p = 0,077). Qotooo, n
dpovtida ACT pelwoe onUAVILKA TIG VOONAEleg Kal tn OSLdpkela voonAeiag, enmipépovtog
peiwon 86,9% 0TI OUVOAKEG nuéPeg voonAeiag. Mapatnpnbnke emiong avénon tng
BaBuoloyiag GAF amno 40,43 oe 47,26. H avdAuon KOOTOUG-OTOTEAECUATLKOTNTOC €6€L€e
g€alpetikd xaunAo ICER 25,9€ avd Babuod GAF, umtodelkvUovTag Lo OLKOVOULKA OITOSOTLKN
napéupoon. e plo evalhaktik untoBeon umoloylotnke To KOOTOC TNG dpovtidag KaTd To
£€10¢ 2024 pe tn Xpnotpomnoinon tou Asgiktn Tipwyv KatavaAwTtr. e autn v mepimtwon n
dpovtida and tnv uBpldikn ACT ATAV ONUAVTLKA TIO OLKOVOMIKA Katd 25,5%. O adpodg
UTIOAOYLOLOG TOU £UPECOU KOOTOUC TNG dpovtidag twv aoBevwv pe coPapec PUXLKES
Slatapaxeg amno thv uBpLSIkn ACT amokdAue MeEPALTEPW EIWON TOU KOGTOUC. To UBPLOLIKO
povtélo ACT amoSelKVUETAL OLKOVOULKA 0tOS0TLKO AOYyw TNG EMISpAcNG TOU 0TN Peiwon Twv
voonAswwyv Kat otn PeAtiwon TNg ASTOUPYIKOTNTAG Twv acBevwy, evoéxetal HaAlota va
obnyel oe efolkovounon mopwv. MeAoVTIKEG €peuveg Ba TIPEMEL va eTKeEVIpwBOoUV oE
HUEYOAUTEPEG TIOAUKEVIPIKEG HeAETeg ywo tnv  emPePaiwon NG oxéong KOOTOUG-
OUTTOTEAECLLATIKOTNTOG KOL TN OlEPEUVNON TOU QVTIKTUTIOU OTO €UPECO KOOTOG, OMwE N
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emPdapuvon TwWV GPOVIICTWY KAl N EUMAOKAR TWV opXwv EMPOANC Tou vopou. Ta
anoteAéopata UTooTnpilouv Tepautépw emevbuoelg oe UPPLOLKEG umnpeoieg ACT otnv
eMnvikn emapxia yla tn BeAtiwon tng Yuyxotpkng mepiBaAdng oe meplBallovia pe
TLEPLOPLOEVOUG TIOPOUC.

AEZEIZ EYPETHPIOY: Emapyia, kootog Oepameiog ASITOUPYLKOTNTO, E€VEPYNTIKH KOLVOTLKN
Oeparneia, coPBapeg PuxkeS StatapaxEg, oxEon KOOTOUC/ AmOTEAECUATIKOTNTOG.

Emupelntng ouyypadéag: Balog Mepitoyiavvng, Kivntr) Movada Wuyikng Yyeiog lwavvivwv-
Oeonpwrtiag, Etatpeia Npoaywyng Wuxikig Yyeioag Hrelpou, ©. Naoyidn 58, 454 45,
lwavviva, EAAGSa, E-mail: vaios.peritogiannis@medai.gr




