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Abstract 

 
Objective: To examine the cost-effectiveness of Hallucination focused Integrative 
Treatment (HIT) in patients with schizophrenia and a history of persistent auditory 
hallucinations. 
Method: Costs, in and outside the healthcare sector, and outcomes were registered 
prospectively during a period of 18 months for patients who received the HIT 
programme and for patients in the care as usual condition. The Positive And 
Negative Syndrome Scale (PANSS) was used as main outcome measure in the 
cost-effectiveness analysis. Bootstrap analyses provided additional information on 
the skewly distributed costs. 
Results: Mean costs per patient in the HIT group ($18,237) were lower than the 
mean costs per patient in the care as usual group ($21,436). Results of the PANSS 
were slightly in favour of the HIT group. 
Conclusion: There appears to be no significant cost-effectiveness advantage of the 
HIT programme over care as usual. Additional analyses indicated that future 
application of the HIT programme will, in most cases, lead to a reduction of 
(non)medical costs. 
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Introduction 

 
Schizophrenia is a serious and complex mental disorder with a large impact on the 
lives of patients and their social environment. As schizophrenia is a chronic 
condition and patients make intensive use of mental healthcare resources (1), the 
consequences for national healthcare expenses are substantial as well (2). In recent 
years, policy-makers have been stimulating the development of interventions and 
healthcare services that could lead to an improvement in the relation between costs 
and health outcomes associated with schizophrenia (3-5). 
Schizophrenia-related research initially concentrated on the effectiveness of 
unimodular therapies, in particular medication treatment, but results were generally 
disappointing (6). It is only for the last decade that the effect of adjunctive 
treatment, e.g. family treatment (7) and cognitive behaviour therapy (8), has been 
studied. Adjunctive treatments proved to be more effective as to signs, relapse and 
rehospitalisation (9). Despite these improvements, the majority of patients with 
schizophrenia continue to have disabling residual symptoms and remain 
handicapped in social functioning. Gradually, consensus has been growing that 
optimal treatment of schizophrenia requires integrative treatment programmes (10), 
although the exact composition of such programmes remains open for debate.  
In 1994, Hallucination focused Integrative Treatment (HIT) was developed at the 
University Hospital Groningen. The HIT programme aims at integration of 
cognitive behaviour therapy with neuroleptics, coping training, psycho-education, 
motivational interventions, rehabilitation, and single family treatment. In 
naturalistic studies the HIT programme appeared quite effective in reducing signs 
and symptoms in chronic therapy-refractory patients (11) as well as in first episode 
psychotic adolescents (12). Positive results of the HIT programme remained over 
time (13). 
In contrast to the number of studies on effectiveness, studies on the cost-
effectiveness of interventions for schizophrenia are still rare, although information 
on cost-effectiveness is highly relevant for policy decisions in healthcare. Only a 
few studies have examined costs and outcomes of some of the elements of the 
integrative HIT programme. One study situated in the UK (14) focused not only on 
the effectiveness of cognitive behaviour therapy for patients with psychosis (most 
patients had a diagnosis of schizophrenia), but also on the cost-effectiveness of this 
therapy. Results indicated that positive health outcomes were retained over a period 
of 18 months. Unfortunately, the economic analyses were based on incomplete 
information on costs of only a small number of subjects. The authors concluded 
that cognitive behaviour therapy could be a cost-effective intervention for this 
subject group. In another study (15), economic consequences of behavioural family 
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treatment in schizophrenia were estimated. This treatment proved to be effective, 
relapse rates decreased significantly, and additional costs of the intervention were 
compensated by decreased costs of mental health services used. Finally, the 
majority of currently available studies focused on the cost-effectiveness of 
antipsychotic medication, including the (more expensive) atypical antipsychotics, 
but the scope of the conducted economic evaluations in this field is narrow; cost 
analyses are usually restricted to direct medical costs (16-18). In sum, information 
on the cost-effectiveness of interventions for schizophrenia is scarce and 
inconclusive. One of the main shortcomings of the available economic evaluations 
is the limited number of included cost categories. Most studies concentrate on 
(often incomplete) direct medical costs without considering the inclusion of direct 
and indirect non-medical costs (19), like costs of informal care and productivity 
losses. In particular, these latter costs can be substantial in patients with 
schizophrenia (20, 21). However, the amount of costs depends, to some extent, on 
the methods used (22) to quantify these losses. 
The purpose of the current paper was to describe the cost-effectiveness analysis of 
the HIT programme. For the assessment of the cost-effectiveness of the HIT 
programme, costs, inside and outside the healthcare sector, and health outcomes 
were compared between patients who received the HIT programme and patients 
who received care as usual. 
 
 
 
Material and methods 

 
Study design 

The conducted cost-effectiveness analysis was an integral part of a study on the 
effectiveness of the HIT programme. Detailed information on the HIT programme, 
the design and results of the clinical study is described elsewhere (12, 13, 23). The 
study was designed as a randomised controlled clinical trial. Recruitment of 
patients took place in the northern and eastern part of the Netherlands. Patients 
were included if they met the following criteria: suffering from auditory 
hallucinations despite adequate treatment for at least two years, diagnosis (DSM-
IV) within the schizophrenia spectrum, treated with at least two antipsychotic drugs 
during an adequate period of time, no previous treatment for auditory 
hallucinations with cognitive behaviour therapy, no current abuse of psychoactive 
drugs or alcohol and an IQ above 80. A battery of instruments was constructed to 
measure, among other things, symptoms and burden [Auditory Hallucination 
Rating Scale (AHRS); 24], psychopathology [Positive And Negative Syndrome 
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Scale (PANSS); 25] and social disabilities [Groningen Social Disabilities Scale 
(GSDS); 26]. Power analyses indicated that a sample size of 26 patients in each 
group would achieve 80% power to detect a 20% difference in PANSS score at the 
5% significance level (mean condition 1: 30.3, mean condition 2: 37.7; sd 9.5). 
Randomisation was carried out by the Office for Medical Technology Assessment 
of the University Hospital Groningen. Patients were randomly assigned to the 
interventions, HIT or care as usual (CAU). CAU for patients with chronic 
schizophrenia in the Netherlands consists of medication monitoring, psycho-
education and supportive counselling. Measurement was carried out by 
independent researchers and took place at the time of inclusion (T0), after 9 months 
(T9, the end of the treatment phase), and after 18 months (T18, the end of the 
follow-up period). 
 
Patients 

Between 1998 and 2000, in total 76 patients were randomised (37 in the HIT group 
and 39 in the CAU group). Ten patients withdrew from the study before T18 and 
one patient died of natural courses. For two other patients, information on costs 
during the treatment phase or follow-up period was missing and they were 
excluded from the economic analyses. Therefore, results of the cost-effectiveness 
analyses are based on the information of the remaining 63 patients (83% of the 
originally included patients), 31 in the HIT group and 32 in the CAU group. 
Relevant characteristics of the 13 patients who were excluded did not differ 
significantly from the other patients at the time of inclusion.  
 
Design of the cost-effectiveness analysis 

Cost-effectiveness analysis is a form of full economic evaluation, in which costs 
and consequences of a health programme or treatment and at least one alternative 
are calculated and presented in a ratio of incremental costs to incremental effects 
(19, 27). In the present study, costs and outcomes of patients who received the HIT 
programme were compared with those of patients in the CAU group. Main 
outcome measure of the cost-effectiveness analysis was the aggregated score on the 
PANSS (25). The PANSS is a 30-item, semi-structured interview with the patient 
on psychiatric symptoms (including hallucinations). Lower scores on the PANSS 
reflect better functioning. The costs per point improvement on the PANSS were 
expressed by means of the incremental cost-effectiveness ratio (ICER): 
 

(CHIT – CCAU) 
ICER = 

(PHIT – PCAU) 
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where CHIT = mean costs per patient in the HIT group, CCAU = mean costs per 
patient in the CAU group, PHIT = mean PANSS difference score in the HIT group, 
PCAU = mean PANSS difference score in the CAU group.  
 
The cost-effectiveness analysis was conducted on an intention-to-treat basis, i.e. all 
relevant costs and effects of patients were assigned to the intervention to which 
they were randomised. Costs and outcomes were registered prospectively during a 
period of 18 months. 
 
Assessment of costs and unit prices 

The cost analyses included all cost types that were expected to differ between 
groups. As the study was performed from a societal perspective, the analyses did 
not only focus on direct medical costs, but also assessed direct and indirect non-
medical costs. Table 1 shows the various cost categories and types of costs that 
were included in the analyses.  
 
Table 1. Included cost categories and types of costs 

Direct medical costs Direct non-medical costs Indirect non-medical costs 

Cognitive therapy Travel costs Productivity losses paid labour 

Inpatient care  Invested time  

Sheltered accommodation/day care Informal care  

Outpatient and community care Out-of-pocket costs  

General healthcare services   

Day activity institutions   

Medication   

 
Costs of cognitive therapy, travelling and invested time only applied to the 
treatment phase of the HIT programme. Costs of travelling and invested time were 
expenditures of patients who attended cognitive therapy sessions of the HIT 
programme, which was provided at a few locations in the study area. In the current 
study, informal care consisted mainly of invested time by relatives and 
acquaintances in assisting the patient. Additional costs related to the illness, like 
costs of damage caused by the patient, are entitled as out-of-pocket costs. The 
friction cost method (28, 29) was used to estimate the costs of productivity losses 
caused by illness-related absences from work. Under this method, production 
losses are assumed to be confined to the period needed to replace the sick worker: 
the friction period. In this study, the values used for lost productivity are estimated 
by the duration of absence and the net income of the patient during this period. 
Quantities of used resources were registered prospectively, i.e. within the context 
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of the current study, for all patients included in the analyses. The information was 
primarily collected by means of a questionnaire developed for the purpose of the 
current study. This questionnaire focused on various types of costs during T0-T9 
and T9-T18 and assessed, among others, the number of admissions to psychiatric 
hospitals, the number of days patients stayed in sheltered accommodations, the 
number of visits to a psychiatrist or psychologist, and the number of sick leave 
days of patients with paid labour. Additional information, for instance medication 
use and the number of cognitive therapy sessions in the HIT group, was registered 
by various healthcare professionals involved.  
Unit prices, the price of one unit of each included cost type (available on request), 
were mainly based on Dutch standard prices (30) in order to facilitate 
comparability with previous and future cost-effectiveness studies. However, for 
various cost types standard prices were not available and true costs of used 
resources were estimated. Finally, for the unit price of crisis interventions the 
available tariff for regular crisis intervention during the daytime was applied. All 
unit prices are based on the price level of the Dutch guilder in the year 2000. 
Results will be presented in US dollars (1 dollar = 2.19 guilder; rate of exchange at 
January 2000). 
 
Discounting and sensitivity analyses 

Costs and outcomes that occur after 1 year are usually discounted in cost-
effectiveness analyses, because people are assumed to prefer immediate over 
postponed consumption (27). Most of the costs during the follow-up period (9 
months after inclusion up until 18 months after inclusion) occurred in the second 
year. For the sake of simplicity, it was assumed that all costs during the follow-up 
period took place in the second year and were, therefore, eligible for discounting. 
The same assumptions were also applied to the health outcomes during the follow-
up period. Following the recommendations of the Dutch guidelines for studies on 
costs (30), a discount rate of 4% was used for costs and health outcomes. Both 
univariate and multivariate sensitivity analyses were planned in order to provide 
information on the robustness of the results of the economic analyses. Only cost 
variables that contributed considerably to the total amount of costs (at least 10%) 
were included in these analyses. Additional sensitivity analyses focused on the 
influence of varying discount rates. Finally, the bootstrap method (31) was used to 
nonparametrically estimate the 95% confidence interval of calculated costs. By 
using this method, a large number of simulated patient populations (in this study 
1000) can be created by randomly selecting patients (with replacement) from the 
original patient population.  
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Statistical analyses 

All analyses were carried out using SPSS for Windows (version 10.0.7). Cost 
differences between groups were mainly analysed using the Mann-Whitney U test 
for independent samples since the vast majority of cost variables was skewly 
distributed. Normally distributed variables were tested with Student’s t-test for 
independent samples. All significance test results involved two-tailed probabilities 
with alpha set at 0.05. Cost differences were presented descriptively when the 
number of patients utilising a certain cost type was (in at least one of the groups) 
smaller than three (32). 

 

 

 
Results 

 
Patients 

Details of patients included in the economic analyses are briefly described in Table 
2. At the time of inclusion, the mean age of patients in the HIT and CAU group 
was 36 and 35 years, respectively.  
 
Table 2. Characteristics of patients included in the economic analyses 

 
HIT group 

(n=31) 
CAU group 

(n=32) 
Significance 

Age    
Mean age in years (sd) 36.3 (11.1) 35.3 (10.6) n.s. 1 

Gender    
Male 55% 53% n.s. 2 

Diagnoses    
Paranoid schizophrenia 77% 81%  

Schizo-affective disorder 13% 16% n.s. 2 

Psychosis NOS 10% 3%  

Hallucinations    
Duration (years) of hallucinations (sd) 13.2 (11.5) 10.3 (7.7) n.s. 1 

 

1 Student’s t-test, 2 Chi-square 

 
The number of males and females did hardly differ between groups. Most patients 
had diagnoses of paranoid schizophrenia. The mean duration of hallucinations was 
13 years for patients in the HIT group, and 10 years for patients in the CAU group. 
There were no significant differences between treatment groups on any of these 
characteristics, nor were there any differences between groups in healthcare service 
use during a period of 9 months prior to the study. 
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Costs during the study period 

Information on direct medical costs and service utilisation during the study period 
is presented in Table 3. 
 
Table 3. Direct medical costs during study period (T0-T18)  

Costs ($) of  
HIT group (n=31) 

 
Costs ($) of  

CAU group (n=32) Healthcare services 
and cost types 

mean sd median n’1  mean sd median n’1 

Sign. 
of 

diffe-
rence2 

HIT programme           
Cognitive therapy  1059 536 1054 31  - - - - - 
Training3 177 - - 31  - - - - - 
Supervision3 381 - - 31  - - - - - 

(Semi-)inpatient care 
          

Psychiatric hospital admission 23550 18417 22117 4  5817 12859 623 6 n.s. 
Sheltered accommodation 33096 11618 34415 9  35232 8763 39054 13 n.s. 
Day care 1776 179 1776 2  2284 1436 2284 2 -4 

Outpatient/community care 
          

Psychiatrist 207 212 114 20  281 345 143 29 p<.02 
Psychologist 531 231 531 5  352 321 314 5 n.s. 
Social-psychiatric nurse 267 261 226 13  476 269 415 16 n.s. 
Social worker 72 51 50 5  88 103 88 2 -4 
Crisis intervention 130 0 130 2  187 88 187 2 -4 
Psychiatric home care 440 508 221 6  2329 3274 723 12 n.s. 
Other outpatient care 227 - 227 1  892 838 790 4 -4 
CAD 5 - - - 0  - - - 0 -4 

General healthcare 
          

General practitioner 138 188 74 9  64 80 34 13 n.s. 
Alternative healthcare  94 66 84 3  45 26 49 3 n.s. 
Emergency care - - - 0  - - - 0 -4 
Other general healthcare - - - 0  379 - 379 1 -4 

Day activity institutions 
          

Day activity centre 1700 1574 1756 7  1400 1545 1322 15 n.s. 
Drop-in centre 1492 2509 61 3  964 1300 232 11 p<.02 
Other day activity institutions 858 770 1055 3  712 963 317 5 n.s. 

Medication 
          

Prescribed medication 1807 1500 1585 31  2255 1750 1810 32 n.s. 
Non-prescribed medication 62 - 62 1  139 154 139 2 -4 

 

1 n’ represents the number of patients using the health services and cost types concerned. Mean and 
median values are based on these patients.  

2 All patients of both groups were included in these analyses as long as there was no missing patient 
data on the variable involved.  

3 Constant value, calculated for the current number of included patients. 
4 Not tested due to small number of patients using this service.  
5 CAD = Consultation Office for Alcohol and Drug Addiction.  
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The HIT programme was provided during the first 9 months of the study and the 
associated costs (i.e. costs of therapy, training and supervision presented in Table 
3, but also travel and time costs of patients presented in Table 4) did not apply to 
patients in the CAU group. Total costs of the HIT programme were $52,646 (mean 
costs per patient were $1,698) and constituted 9% of the total costs of patients in 
the HIT group. Significant differences in favour of patients in the HIT group were 
found for a few cost types; costs associated with consulting psychiatrists, and costs 
of visiting drop-in centres (non-intensive social support). 
Table 4 displays the direct and indirect non-medical costs of both groups during the 
study period. No significant differences between groups were found for these cost 
types. Mean total costs per patient (sum of all costs in Table 3 en 4) in the HIT 
group during the entire study period were $18,237 (median costs $6,840). For 
patients in the CAU group, mean total costs per patient were $21,436 (median costs 
$12,677). Note that the total costs were substantially influenced by the costs of 
sheltered accommodations and admissions to psychiatric hospitals. Differences 
between the total costs of both treatments were not statistically significant. 

 
Table 4. Direct en indirect non-medical costs (T0-T18) 

Costs ($) of  
HIT group (n=31) 

 
Costs ($) of  

CAU group (n=32) Services and cost 
types 

mean sd median n’1  mean sd median n’1 

Sign. 
of 

diffe-
rence2 

Travel costs 135 171 84 14  - - - - - 
Time costs 137 66 130 5  - - - - - 
Informal care 1420 1167 1245 11  1876 1300 1739 14 n.s. 
Out-of-pocket costs 351 434 351 2  - - - 0 -3 
Productivity losses 2095 1234 1973 5  1834 1129 1834 2 -3 

 

1 n’ represents the number of patients using the services and cost types concerned. Mean and median 
values are based on these patients. 

2 All patients of both groups were included in these analyses as long as there was no missing patient 
data on the variable involved. Costs were $0,- for patients who did not use the service concerned. 

3 Not tested due to small number of patients using this cost type. 
 
 

PANSS results 

Results of the PANSS, the main outcome measure in the cost-effectiveness 
analysis, are listed in Table 5. Note that lower scores on the PANSS reflect better 
functioning. Results of T0 and T18 were relevant for the calculation of the 
incremental cost-effectiveness ratio (ICER). Difference scores were computed by 
subtracting the discounted T18 score from the results of T0. Although these 
difference scores were in favour of the HIT group, differences did not approach a 
statistically significant level. 
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Table 5. PANSS results 1 

PANSS scores HIT group (n=31) CAU group (n=32) 
Significance of 

difference 

PANSS T0 57.1 60.2 n.s. 

PANSS T9 51.0 61.7 p<.01 

PANSS T18 51.1 57.3 n.s. 

 
1 = Listed PANSS scores are mean values. 

 

 
Cost-effectiveness analysis 

There were no significant differences between groups in changes in PANSS scores 
by T18, nor in total costs over the study period. Thus, there is no clear cost-
effectiveness advantage of one condition over another. However, the trend toward 
lower mean costs and an improvement in PANSS scores for the HIT group 
suggested that calculation of an ICER would be informative. In order to enable 
generalisation of the current results to future situations, it was decided to assess the 
ICER in combination with the accompanying 95% confidence interval. For the cost 
component of the cost-effectiveness analysis, mean costs per patient during the 
study period were used. As an improvement in functioning is reflected by a 
decrease in the PANSS score, it was decided to multiply the calculated PANSS 
difference scores by –1. In this way, improved functioning is expressed in a 
positive difference score, which simplifies the interpretation of the ICER.  
 
Figure 1. Cost-effectiveness ratio and estimated 95% confidence interval 
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The calculated value of the ICER, using the formula described in the method 
section, was – 936. This negative value indicates that patients in the HIT group 
generated fewer costs and had better results on the PANSS. The estimated 95% 
confidence interval is graphically presented along with the calculated ICER in 
Figure 1. As negative ICERs may cause some inaccuracies with regard to the 
estimation of confidence intervals (33), the presented boundaries should be 
considered as approximations. 
 
Sensitivity analyses 

For the uni- and multivariate sensitivity analyses, cost variables that covered at 
least 10% of total costs per patient group were identified. In the univariate 
analyses, identified cost types per group were increased and decreased one at a 
time by 20% and differences in total costs were subsequently tested. However, no 
significant differences were found. In the multivariate analyses, all identified cost 
types of one group were increased while the identified cost types of the other group 
were decreased by 20%. Significant differences (p<.03) were found when 
identified costs of the HIT group were decreased and identified costs of the CAU 
group were increased. Variations of the discount rate (3% and 5% instead of 4%) 
only had minor consequences for the results of the analyses. 
In order to provide additional information for the interpretation of the results of the 
economic analyses, the bootstrap method was used to determine the range of future 
differences in costs (incremental costs) associated with the HIT programme and 
CAU. The median cost difference between both interventions calculated with the 
bootstrap method was - $3,413. The lower and upper boundaries of the 
accompanying 95% confidence interval were - $12,050 and + $6,637, respectively. 
Again, negative values indicate fewer generated costs for patients in the HIT group.  
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Discussion 

 
This paper presented the cost-effectiveness analysis of the HIT programme, an 
integrated treatment for persistent auditory hallucinations in patients with 
schizophrenia. In the cost-effectiveness analysis, a comparison was made between 
costs and outcomes of patients who received either the HIT programme or CAU. 
The assessment of healthcare utilisation and associated costs was an essential part 
of the economic analyses. Results indicated that the total amount of generated costs 
of both patient groups was influenced substantially by the costs of sheltered 
accommodations and admissions to psychiatric hospitals. These results are in 
accordance with previous studies on service utilisation and costs of patients with 
chronic schizophrenia (1, 34, 35). Costs of medication (about 10% of total costs) 
were somewhat higher in the present study compared with other studies (2). It is 
most likely that these higher medication costs were at least partly due to increasing 
use of expensive atypical antipsychotics in recent years. Furthermore, results of the 
cost analyses indicated that the mean costs of the HIT programme per patient were 
$1,698 during a treatment phase of nine months. These costs constituted 9% of the 
total costs of patients in the HIT group. 
As the cost-effectiveness analysis was performed from a societal perspective, costs 
outside the healthcare sector were also included in the analyses. The total amount 
of non-medical costs was highly influenced by costs related to informal care (71% 
of total non-medical costs). In the present study, costs associated with productivity 
losses only had a minor influence on the total amount of non-medical costs. This 
finding is in contrast with some other studies (20, 21) where productivity costs 
constituted a substantial part of total costs, which is mainly due to the methods 
used to quantify productivity losses (22). 
The absence of statistically significant differences in total costs seems to be the 
result of the skewed distribution of cost variables in combination with the size of 
the study population. This problem is quite common in economic analyses (14, 36). 
Fortunately, there are several methods that can (partially) deal with the 
uncertainties surrounding skewly distributed costs. In the present study the 
bootstrap method was used (31). This method provided additional information on 
the skewly distributed costs by nonparametrically determining the 95% confidence 
interval. Results indicated that future cost differences will, in most cases, be in 
favour of the HIT programme. 
Cost-effectiveness analyses require the selection of a primary outcome measure. In 
the present study the PANSS was chosen for this purpose and power analyses were 
based on this instrument. Although differences between groups in total PANSS 
score were statistically significant at T9 and in favour of the HIT group, patients in 
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the CAU group improved considerably during the follow-up period, which led to a 
smaller and non-significant difference (still in favour of the HIT group) at T18. As 
a consequence, calculated difference scores for the entire study period (T18-T0) 
were in favour of the HIT programme, but did not demonstrate statistically 
significant differences between groups. 
Additional evidence for the superiority of the HIT programme was found through 
the administered questionnaires on symptoms (AHRS), quality of life (WHOQoL-
BREF: 37) and social functioning (GSDS). Results indicated that patients in the 
HIT group had more control over voices, experienced less subjective distress, and 
demonstrated less social disabilities than patients in the CAU condition (personal 
communication). 
In conclusion, a simple comparison of costs and outcomes indicates that there is no 
significant cost-effectiveness advantage of the HIT programme over CAU. 
Additional analyses demonstrated that future application of the HIT programme 
will, in most cases, lead to a reduction of societal costs associated with chronic 
schizophrenia. At the present time, only a small number of studies has focused on 
the cost-effectiveness of interventions for patients with schizophrenia. As societal 
costs of schizophrenia are high and policy decisions in healthcare are increasingly 
based on information concerning costs and outcomes, it is to be expected that the 
number of cost-effectiveness analyses in this field of expertise will expand 
considerably in the following years, which may add to the interpretation of the 
results of the present study as well. 
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