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In recent years psychiatric care for
people with serious mental illness
has largely been located in the

community. Inpatient admission re-
mains a key component of care but can
be associated with disruption to social
roles, negative outcomes, and high
costs. Therefore, attempts to reduce
the need for inpatient care continue
(1). Some clients engage with services

only in times of crisis, often resulting
in involuntary admission. The assertive
community treatment (ACT) model is
intended to improve client engage-
ment in treatment through an inten-
sive and flexible team approach (2)
that targets a selected group of clients
who are severely ill and poorly en-
gaged and who may pose risks to
themselves and to the community.

Since the seminal cost-benefit
analysis of the forerunner of modern
ACT in Madison, Wisconsin (3), there
have been a number of other econom-
ic evaluations of ACT, with most eval-
uations being from the United States
(4,5). Most evaluations have demon-
strated that in comparison with con-
ventional community treatment, ACT
results in improved outcomes (al-
though symptoms have been largely
unaffected) and reduced treatment
costs, with the latter resulting from re-
ductions in hospital stays. However, in
the United Kingdom a number of
studies of ACT-type care have shown
less promising results in terms of cost
savings (6–8). The suggestion is that
translating evidence regarding ACT
from one setting to another is prob-
lematic. Recently a randomized con-
trolled trial in the United Kingdom
has shown that ACT did not signifi-
cantly reduce the use of inpatient care
(9). However, clients receiving ACT
had significantly higher levels of satis-
faction and engagement. This study
compared the service use and costs
for clients receiving ACT from that
trial and estimated with cost-effec-
tiveness analysis the cost of achieving
this improved level of satisfaction.

Methods
Setting and sample
Full details of the Randomised Evalu-
ation of Assertive Community Treat-
ment in north London (REACT) study
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Objective: Assertive community treatment (ACT) is a key component
of mental health care, but recent information on its cost-effectiveness
is limited. This article provides a cost-effectiveness analysis of as-
sertive community treatment and usual care from community mental
health teams (CMHTs) in the United Kingdom. Methods: Participants
who had difficulties engaging with community services were random-
ly assigned to ACT (N=127) or continued usual care from CMHTs (N=
124). Costs were measured at baseline and 18 months later and com-
pared between the two groups. In the analysis, cost data were linked
to information on satisfaction, which had been shown to be signifi-
cantly higher with ACT. Results: Total follow-up costs over 18 months
were higher for the ACT group by £4,031 ($6,369), but this was not sta-
tistically significant (95% confidence interval of –£2,592 to £10,690
[–$4,095 to $16,890]). A one-unit improvement in satisfaction was asso-
ciated with extra costs in the ACT group of £473 ($747). Conclusions:
The costs of ACT were not significantly different from usual care. ACT
did, however, result in greater levels of client satisfaction and engage-
ment with services and as such may be the preferred community
treatment option for patients with long-term serious mental health
problems. (Psychiatric Services 60:908–913, 2009)



method are available elsewhere (9), so
only a summary is provided here. Par-
ticipants were recruited between July
1999 and July 2002 from two inner-
London boroughs with high levels of
socioeconomic disadvantage and men-
tal health need. Inclusion criteria were
referral by one of the local community
mental health teams (CMHTs); limit-
ed engagement with services, reflect-
ed in CMHTs that had difficulty main-
taining contact with clients and en-
couraging adherence with care plans;
primary diagnosis of a serious mental
illness (schizophrenia, schizoaffective
disorder, bipolar disorder, or other
psychotic illness); and recent high use
of inpatient care (at least 100 consecu-
tive inpatient days or at least five ad-
missions within the past two years, or
at least 50 consecutive inpatient days
or at least three admissions within the
past year). Participants not meeting
the bed use criteria could be included
in the trial if a panel of clinicians and
researchers agreed that they met other
criteria and their mental health prob-
lems were such that they posed a sig-
nificant risk to themselves or to others.

Interventions and assessments
Participants were assessed at baseline
and then randomly assigned to either
ACT or usual care. ACT was based on
standard principles (10), including pa-
tients seen at home or elsewhere in the
community, assertive engagement,
commitment to long-term assertive at-
tempts at engagement, maximum
caseload of 12, team-based approach,
frequent team meetings to discuss
clients, and skills originate from the
team rather than from outside agen-
cies. Usual care was from CMHTs in
which case managers had maximum
caseloads of 30. Follow-up assess-
ments took place 18 months after ran-
dom assignment. Research interviews
were conducted at baseline and fol-
low-up with participants who gave
their informed consent. Ethics ap-
proval was obtained from Camden and
Islington Community and Royal Free
Hospital local research ethics commit-
tees. Computerized data on admis-
sions were also collected for partici-
pants who did not consent to be inter-
viewed. Ratings were made of symp-
toms (11,12), needs (13), satisfaction
(14,15), quality of life (16), functioning

(17), the Health of the Nation Out-
come Scales (18), compliance with
medication (19), engagement with
services (20), and serious incidents re-
lating to deliberate self-harm, vio-
lence, or contact with the criminal jus-
tice system.

Service use measurement
Services used during the six-month pe-
riods before baseline and follow-up in-
terviews were recorded on the Client
Service Receipt Inventory (CSRI),
which has been used in many econom-
ic evaluations of mental health services
(21). Participants were asked whether
they had used specific services during
the period and if so, how many times
and (where relevant) for how long. Ser-
vices included supported accommoda-
tion, inpatient care, outpatient care, ac-
cident and emergency services, day
treatment, and support provided by
community mental health staff, gener-
al practitioners, police, lawyers, courts,
probation officers, prisons, and family
members and friends. The use of med-
ication was not included in the CSRI.
Data on inpatient stays and contacts
with mental health workers were also
collected from case notes for the 18
months after randomization, and these
notes, rather than the participant self-
report data, were used to calculate the
costs of these services during the fol-
low-up period.

Cost estimations
Service costs were calculated by com-
bining the data on service use with na-
tionally applicable unit costs where
available (22) (a full list is available
from the authors). The latter include
elements for staff salaries and over-
head costs and take into account the ra-
tio of time spent with clients to time
spent in other activities. Informal care
represents a hidden cost. It was as-
sumed that if informal caregivers (fam-
ily and friends) were not available, then
the same inputs would need to be pro-
vided by a home care worker; there-
fore, the unit cost of the latter was used
as a proxy for informal care in such cas-
es. Costs are reported in 2003–2004
British pounds. We report these costs
also in U.S. dollars, using an exchange
rate of $1.58=£1 (23).

Total six-month costs at baseline
were calculated by summing across

individual services. At follow-up, 18-
month total costs were calculated by
multiplying the cost of community
services by 3 and adding this product
to the 18-month data on inpatient and
mental health worker costs. Although
costs of detaining persons in prison
and in police cells were calculated for
only six months, we did not multiply
these by 3, because we assumed that
cells would be infrequently used and
we wished to avoid overestimation.

Residential care costs were initially
measured for the six months before
baseline and 18-month follow-up. We
assumed that while patients were hos-
pitalized their residential care costs
would be zero. To estimate residential
care costs for the 18-month follow-up
period, we calculated the proportion
of time that the client was not hospi-
talized. We multiplied that by the six-
month residential care cost and multi-
plied again by 3 to obtain the 18-
month residential care costs.

Loss to follow-up and lack of consent
to complete the research interviews
meant that for some participants there
were only partial service use and cost
data. To address the problem of missing
follow-up costs, we divided the cost of
services used at baseline (excluding in-
patient care, service from mental health
workers, and stays in prison or police
cells) by the number of days not spent
as an inpatient during the baseline peri-
od. The median daily cost across the
whole sample was used if baseline costs
were also missing. This daily cost of
community services was then carried
forward and multiplied by the number
of days that the client was not an inpa-
tient during the 18-month follow-up
period and added to the costs of inpa-
tient care and mental health workers.

The significance of the difference in
mean mental health worker costs, in-
patient costs, and total costs between
the two groups was assessed. Cost data
are frequently skewed, and therefore
nonparametric bootstrapping with
10,000 repetitions was used to pro-
duce confidence intervals with the
percentile method (24).

Cost-effectiveness analysis
The principal outcome measure in the
REACT study was the use of inpatient
care. In this study inpatient costs were
combined with the costs of other serv-
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ices as described above. A cost-effec-
tiveness analysis requires that cost be
combined with one measure of out-
come. The REACT study did not find
clinical outcomes to be significantly
different between ACT and usual care.
Interventions that are similar in effec-
tiveness may differ in terms of process
and the acceptability of this process for
clients. Other studies have found ACT
to be preferred by clients, and to see
whether this was the case in our study
we included a measure of satisfaction.
This was a scale used by Gerber and

Prince (14), which was adapted from a
previous scale (15). Higher scores in-
dicated greater satisfaction.

The findings from the REACT
study showed that clients in the ACT
group had significantly higher levels of
satisfaction than those receiving usual
care. Therefore, we used this measure
of satisfaction in these analyses to de-
termine how much it would cost to
achieve a one-unit improvement in
outcome. The satisfaction measure
consists of 35 items related to the help
and treatment provided by services to

the client, of which 18 items are rated
between 1, least satisfactory, and 7,
most satisfactory. The total score was
obtained by summing the scores of
these 18 items and combining the total
with service cost data by using the net
benefit approach, defined by NB=λE
–C, where E is effectiveness (in terms
of satisfaction), λ is the hypothetical
monetary societal value of a unit of sat-
isfaction, and C is service costs. For ex-
ample, if an individual in this study has
a satisfaction rating of 63 and society
values one unit of satisfaction at £20
($32), then the monetary value of that
person’s level of satisfaction is £1,260
($1,991). Supposing that service costs
were £1,000 ($1,580), the net benefit
would be £260 ($411). Clearly, a posi-
tive net benefit (where the monetary
value of satisfaction exceeds costs) is to
be preferred to a negative net benefit.
We do not of course know how much
society values a unit of satisfaction
(that is, λ), and therefore we used a
range of λ values of £0 to £1,000
($1,580) in £100 ($158) increments.
Using regression analysis, we estimat-
ed the difference in net benefit (for
each value of λ) between the usual
care group and the ACT group. Boot-
strapping was used to generate 1,000
estimated differences for each value,
and the proportion that were over zero
indicated the probability that ACT was
more cost-effective than usual care.
These probabilities were plotted
against the values of λ to produce a
cost-effectiveness acceptability curve.

Results
A total of 251 participants were re-
cruited and randomly assigned to re-
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Baseline characteristics and interview participation of clients assigned to 
assertive community treatment or usual community mental health care

Assertive community
treatment (N=127) Usual care (N=124)

Characteristic N % N %

Interview
Consented 90 71 78 63
Refused 24 19 27 22
No response 13 10 19 15

Men 79 62 68 55
Age (M±SD years) 39±11 40±11
Inpatient at recruitment 60 47 55 44
Recruited via panel 8 6 10 8
Unemployeda 81 90 68 87
Racial or ethnic group

White 65 51 71 57
Black 52 41 39 31
Other 10 8 14 11

Diagnosisb

Schizophrenia 70 68 63 65
Schizoaffective 18 17 15 15
Bipolar affective 6 6 4 4
Delusional disorder 3 3 5 5
Major depression 0 — 2 2
Other 6 6 8 8

a The denominator is 90 for assertive community treatment and 78 for usual care.
b The denominator is 103 for assertive community treatment and 97 for usual care.

TTaabbllee  22

Inpatient use before random assignment to assertive community treatment or to usual community mental health care

Assertive community treatment (N=127) Usual care (N=124)

Inpatient service use M SD Median IQRa M SD Median IQRa

Length of illness (months) 143 108 114 66–204 162 122 140 59–240
Total admissions 8 6 7 4–11 8 6 6 4–12
Admissions in past 2 years 2 2 2 1–3 3 1 2 2–3
Involuntary admissionsb 4 3 4 2–6 4 3 4 2–6
Involuntary admissions in past 2 yearsb 2 1 1 1–2 2 1 2 1–2
Inpatient days per admission 97 76 68 46–122 90 64 74 50–112
Inpatient days per admission in past 2 years 119 132 70 46–146 101 108 72 46–106

a Interquartile range
b Consenters and nonresponders to interviews



ceive ACT (N=127) or usual care from
CMHTs (N=124). Baseline character-
istics were very similar in both groups
(Table 1). Most of the sample was
male, and a large proportion were
from black or ethnic minority popula-
tions. Inpatient service use in the two
years before random assignment was
similar between the two groups (Table
2). Service use data obtained from in-
terviews were available for 90 ACT

group and 76 usual care group
(CMHT) participants. At the 18-
month follow-up, data on inpatient use
and mental health worker contacts
were available for 124 clients in the
ACT group and 119 in the usual care
group. Other follow-up data collected
from interviews were available for 91
and 78 clients, respectively.

In the six months before the base-
line assessment most clients had con-

tacts with mental health workers and
had been inpatients at some time
(Table 3). There was a relatively high
rate of contact with emergency serv-
ices in both groups. About one-third
of participants had day treatment
contacts, and slightly less than half
had general practitioner contacts. In-
formal care from friends or family
was received by about one-quarter of
both groups. For participants who
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Service use and costs at baseline and follow-up for participants randomly assigned to assertive community treatment or to
usual community mental health carea

Assertive community treatment Usual care

Use of services Contacts Costs (£) Use of services Contacts Costs (£)

Service N % M SD M SD N % M SD M SD

Baseline assessment
(for prior 6 months)b

Contact with mental
health worker 76 84 13 11 587 640 68 90 12 9 515 625

Inpatient 71 79 98c 58c 13,303 11,198 63 83 95c 59c 13,574 11,065
Residential care 3 3 — — 229 1,345 4 5 — — 169 862
Emergency care 32 36 2 1 45 82 30 40 1 1 45 73
Psychiatric outpatient 12 13 2 2 41 135 11 15 2 1 50 149
Other outpatient 6 7 4 5 25 134 7 9 6 7 46 233
Day treatment 31 34 20 27 189 507 26 34 24 30 244 614
Other contact

General practitioner 40 44 4 3 32 55 34 45 5 6 40 84
Lawyer 2 2 2 1 2 12 2 3 1 0 1 8
Court 2 2 1 0 2 15 1 1 1 — 1 11
Probation officer 0 — — — 0 0 1 1 3 — 1 10
Police 7 8 1 0 1 4 3 4 1 0 1 3
Incarceration 1 1 1 — 1 7 2 3 2 1 3 18

Informal care 22 24 359d 481d 958 3,220 20 26 319d 585d 1,007 3,920
6-month total 90 100 — — 15,416 10,436 78 100 — — 15,698 10,755

Follow-up assessment
Previous 18 monthse

Contact with mental
health worker 123 99 49 49 1,913 1,933 110 92 18 23 641 903

Inpatient 101 81 199c 157c 27,897 27,788 91 77 188c 132c 24,736 24,187
Previous 6 monthsf

Residential care 9 10 — — 468 1,735 9 12 — — 672 2,013
Emergency care 18 20 3 5 49 210 11 15 2 2 25 77
Psychiatric outpatient 2 2 2 1 5 36 8 11 2 1 26 90
Other outpatient 5 5 3 5 16 111 5 7 3 2 16 74
Day treatment 25 27 21 27 172 523 26 35 31 41 331 938
Other contact

General practitioner 38 42 3 2 20 37 29 39 4 4 30 64
Lawyer 5 5 2 1 6 29 4 5 4 2 11 53
Court 6 7 2 1 14 61 3 4 3 2 10 57
Probation officer 1 1 26 — 9 82 0 — — — 0 0
Police 11 12 1 .4 2 6 12 16 1 1 3 9
Incarceration 4 4 19 28 57 444 4 5 32 46 114 809

Informal care 22 24 460d 661d 1,212 4,309 17 23 414d 315d 954 2,545
18-month total 124 100 — — 34,572 28,810 119 100 — — 30,541 24,840

a Costs are in 2003–2004 British pounds (£1=$1.58).
b ACT group, N=90; usual care group, N=76
c Number of inpatient days
d Number of hours
e ACT group, N=124; usual care group, N=119
f ACT group, N=91; usual care group, N=78



had been inpatients, the mean total
length of stay was almost 100 days.
Costs were highest for inpatient care
followed by informal care and con-
tacts with mental health workers.
There were no major differences be-
tween the ACT and usual care groups
regarding the use or cost of any serv-
ice in the six months before baseline.

Medication costs were not included
in the analyses. Subsequent analyses
revealed that at the 18-month follow-
up, 61 (64%) members of the ACT
group, compared with 40 (48%) of the
usual care group, had received second-
generation antipsychotic medication.

In the 18 months before the follow-
up interview, most clients had contact
with mental health workers (Table 3).
However, as would be expected the
number of contacts and the cost of
these visits were higher for the ACT
group. The difference in mental health
worker costs for ACT and usual care
groups was £1,272 ($2,010), which was
statistically significant (95% confi-
dence interval [CI]=£913 to £1,670
[$1,443 to $2,639]). The proportion of
participants using inpatient care dur-
ing the 18 months was similar to that
for the six months before baseline. In-
patient costs were higher by £3,161
($4,994) (equivalent to about 18 days)
for the ACT group, but this was not
statistically significant (CI=–£3,305
to £9,772 [–$5,222 to $15,440]).
There were no other substantial dif-

ferences in service use or costs be-
tween the two groups. Total 18-
month costs (including imputed val-
ues for missing community costs)
were on average £4,031 ($6,369)
higher in the ACT group, a difference
that was not statistically significant
(CI=–£2,592 to £10,690 [–$4,095 to
$16,890]).

Data on both 18-month costs and
satisfaction at 18 months were avail-
able for 91 participants in the ACT
group and 75 in the usual care group.
The cost difference for this subsample
was £3,592 ($5,675), which was 11%
less than for the whole sample. The
mean±SD total satisfaction score for
the ACT group was 79.4±19.1 of 126
possible points, and for the control
group the score was 71.7±19.1, a dif-
ference of 7.6 points that was statisti-
cally significant (CI=1.8 to 13.5) (9).
The ACT group had significantly high-
er levels of engagement and reduced
loss to follow-up, although there were
no significant differences in terms of
needs, symptoms, quality of life, func-
tioning, compliance with medication,
and number of serious incidents.

The incremental cost-effectiveness
ratio based on the above difference in
satisfaction and the difference in
costs was £3,592 ($5,675)/7.6, or £473
($747) per extra unit of satisfaction
produced by ACT. The cost-effective-
ness acceptability curve (Figure 1)
shows that if the societal value of a

one-unit improvement in satisfaction
is £0, then there is a 21% chance that
ACT is more cost-effective than the
control condition. This result increas-
es with higher values placed on im-
provements in satisfaction, but even if
the value were £1,000 ($1,580) there
would be only a 78% chance that
ACT is more cost-effective than usual
care. The point at which ACT be-
comes more cost-effective than usual
care is when a unit of improvement in
satisfaction is valued at around £473
($747) (which is the same as the in-
cremental cost-effectiveness ratio).
Although some would see cost-effec-
tiveness acceptability curves as an al-
ternative approach to standard para-
metric tests, it is interesting to deter-
mine the point at which there is a
95% likelihood of the intervention’s
being most cost-effective. For this to
be achieved the value placed on a unit
of improvement in satisfaction would
need to be over £2,500 ($3,950).

Discussion
This study compared the service use,
costs, and cost-effectiveness of ACT
with usual community mental health
care. There were few differences be-
tween the groups at baseline, but dur-
ing the 18-month follow-up period
participants in the ACT group had sig-
nificantly more conta/cts with mental
health workers. A key aim of many
ACT teams is to reduce inpatient care.
We found that inpatient use and costs
were higher in the ACT group, as were
overall costs, although these differ-
ences were not statistically significant.
Outcomes were similar between the
groups, but higher satisfaction and en-
gagement suggests that ACT may be
the preferred option. This is important
because an intervention that does not
improve clinical outcome may yet be
preferred if the process of care is more
acceptable to patients. In fact, satisfac-
tion with care has been one of the
more established measures used in
studies of ACT, hence its inclusion
here. However, although ACT result-
ed in a significantly higher level of pa-
tient satisfaction (9), this difference
would need to be valued very highly
for ACT to be more cost-effective than
usual community mental health care.

There were limitations to this study.
Many of the service use data were col-
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Cost-effectiveness acceptability curve for assertive community treatment versus
usual community care, based on patient satisfaction
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lected via participant self-report, so
they may not be wholly accurate.
However, systematic bias between the
two arms of the trial is unlikely, and the
research literature suggests that self-
report is an acceptable way of collect-
ing such information (25,26). In addi-
tion, no alternative method was avail-
able given the breadth of information
we required and the resources avail-
able in terms of researcher time. Data
on the two key services (inpatient care
and mental health worker contacts),
though, were obtained from hospital
records for the whole follow-up peri-
od. A further limitation is that follow-
up service data collected with the
CSRI pertained to the six months pre-
ceding the 18-month follow-up assess-
ment. The costs for this period were
multiplied by 3 to make them compat-
ible with the 18-month data on inpa-
tient and mental health worker costs.
Such an extrapolation assumes that
these community service costs were
representative of the entire follow-up
period. Although this may not have
been the case, the extrapolated costs
formed only a small proportion of the
total costs. One cost that was not in-
cluded in the analyses was medication.
As stated earlier, more of the ACT
group were taking second-generation
antipsychotics as of the 18-month fol-
low-up compared with those in the
usual care group. The cost difference
reported here is therefore possibly un-
derestimated, although compared with
the cost of other services the extra cost
would be relatively low. Finally,  this
study was based in two neighboring ar-
eas of inner London; the results are
not necessarily generalizable to other
(particularly nonurban) areas. It is pos-
sible that usual care is more developed
than elsewhere, which would reduce
the potential gains of ACT.

Conclusions
There were no significant differences
in costs for ACT compared with usual
care. Although ACT did not result in
cost savings over 18 months, it result-
ed in greater satisfaction for clients
and in higher levels of engagement
with services. This in itself may justify
the expansion of such services. There
may have been an expectation that
ACT would save money, and in studies
from the United States this has been

the case. However, as was stated in the
introduction, the economic impacts of
ACT and of ACT-type care have been
less evident in the United Kingdom.
There are two likely reasons for the
lack of savings. First, standard care
services are more developed than they
were ten or 20 years ago, so it is more
difficult for ACT to achieve additional
benefits. Second, engaging more peo-
ple in services may highlight the need
for admission for some. The follow-up
period was also probably too short to
detect cost savings. Increased engage-
ment and satisfaction that result from
ACT may affect service use or reduce
the “revolving door” problem in the
longer term, and this may result in
long-term cost reductions.
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