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Strengths and limitations of this study

 ► This study goes beyond the traditional opinion polls 
and applies discrete choice experiment methodol-
ogy to illustrate that society values treatment pro-
grammes for impulsive violent offenders.

 ► The study provides evidence on the specific treat-
ment characteristics that are preferred and the 
benefit society derives from them expressed as will-
ingness to pay.

 ► The willingness to pay values for these preferred 
attributes can be used in cost benefit analyses by 
comparing them to incremental cost per taxpayer 
per year incurred in the introduction or change in 
attribute level.

 ► This study includes a subgroup analysis to show the 
differences in preference between people who have 
had experiences with violence and those who have 
not.

 ► While we provide some subgroup analysis of people 
with experiences with violence, as a study limita-
tion the results should be considered with caution 
as the experimental design focused on the societal 
perspective and not the various subgroups.

AbStrACt
Objectives The aim of this study is to quantify societal 
preferences for, and assess trade- offs between 
characteristics of treatment programmes for impulsive- 
violent offenders.
Setting The study was conducted in New South Wales, 
Australia’s largest state.
Participants The study participants were income tax 
payers, aged over 18 and who were able to provide 
informed consent.
Methods A discrete choice experiment was used to 
assess the preferences for treatment programmes 
for impulsive violent offenders. The survey presented 
participants with six choice sets in which they chose 
between two unlabelled treatment scenarios and a ‘no 
treatment’ choice. A random parameters logistic (RPL) 
model and a latent class (LC) model were used to analyse 
the societal preferences for treatment and estimate 
willingness to pay values based on marginal rates of 
substitution. Respondents were asked to self- identify if 
they ever had experiences with violence and subgroup 
analysis was done.
results The survey was completed by 1021 highly 
engaged participants. The RPL model showed that 
society had a preference for more effective programmes, 
programmes that provided full as opposed to partial 
treatment of all co- occurring health conditions, compulsory 
over voluntary programmes, those with flexibility in 
appointments and programmes that are provided with 
continuity of care postprison. Respondents were willing to 
pay an additional annual tax contribution for all significant 
attributes, particularly compulsory programmes, continuity 
of treatment and effectiveness.
The LC model identified two classes of respondents with 
some differences in preferences which could be largely 
identified by whether they had experiences with violence 
or not.
Conclusion The results are important for future 
programme design and implementation. Programmes 
for impulsive violent offenders that are designed to 
encompass societal preferences are likely to be supported 
by public and tax payers.

bACkgrOund
It is estimated that 11 million people world-
wide were held in penal institutions as 
of November 2018; a 24% increase since 

2000.1 In Australia, incarceration rates 
have increased by 98% since 20001 despite 
evidence that it has little effect on reducing 
reoffending.2 In 2017–2018, 54% of pris-
oners in Australia released from prison 
returned within 2 years of release.3 Alterna-
tive interventions to incarceration, especially 
targeted at crimes with the highest volumes 
of offending, could potentially have a large 
effect on bringing down the reoffending rate 
and have significant financial benefit for the 
public purse.4

Violent offenders make up a significant 
proportion of adult offenders in Australia; 
in 2019 ‘acts intended to cause injury’ 
accounted for almost one fifth of sentenced 
adults and 32% of those held on remand 
in New South Wales (NSW) (Australia), the 
state with the largest population and highest 
number of prisoners.5 Many violent offenders 
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will reoffend when released from prison, with evidence 
suggesting they do so much quicker than non- violent 
offenders.6 Corrective Services NSW provides a non- 
specific general violent offender treatment programme 
to inmates.7 However, a meta- analysis on treatment 
programmes targeting violent reoffending showed that 
programmes that targeted criminogenic needs (eg, 
substance abuse, anger, antisocial personalities, impul-
sivity) were more effective than those that did not.8 
Pharmacotherapy- based treatment approaches for violent 
offenders are much less common than psychological ther-
apies. However, among violent offenders, impulsivity has 
been linked to violent offending, and has been shown to 
correlate with altered brain serotonin functioning. This 
suggests that treatment with a class of drugs known as a 
selective serotonin reuptake inhibitor (SSRI) may regu-
late brain serotonin and reduce impulsivity and hence 
offending.9 This approach was used in a pilot study and 
showed improvements in behavioural measures following 
administration of an SSRI (sertraline).10

Effectiveness of treatment programmes for offenders, 
such as reducing violent crimes, is only one of many 
characteristics that can influence policy decisions on 
the provision of treatment programmes. Indeed, public 
perceptions of crime and their (assumed) punitive atti-
tudes have had a large impact on incarceration rates 
around the world.11 12 However, when the public are better 
engaged using deliberative methods that allow informed 
decision making, they provide solutions beyond punitive-
ness,13 including engaging in discussions on the design 
and delivery of treatment programmes.14 Thus, designing 
programmes for offenders that are characterised by soci-
etal preferential attributes may increase public support.

Discrete choice experiments (DCEs) are increasingly 
used in the healthcare sector to assess the strength of 
preferences for, and therefore, the value placed on, 
intervention characteristics.15–18 A DCE asks respon-
dents to consider two or more alternative treatment 
choices comprised of varying characteristics (referred 
to as attributes) over a range of defined dimensions for 
each characteristic (referred to as attribute levels). By 
analysing respondents’ trade- offs when making choices, 
conclusions can be made on the relative importance or 
preference of each characteristic. Results of such analyses 
can be vital to programme design, implementation and 
provide predictions to programme outcomes.

The aim of this research was to quantify societal pref-
erences for, and assess trade- offs between, characteristics 
of treatment programmes for impulsive- violent offenders. 
An assessment is made on the differences in preferences 
between people who have had experiences with violence 
(offenders, victims and their families) and those without.

MethOdS
This DCE is part of a wider research project, assessing 
societal and offender perspectives on the value of 
offender healthcare, with detailed methods described 

and published elsewhere.19 A DCE has four main stages: 
(1) identifying and defining attributes and levels, (2) the 
experimental design, (3) the data collection survey and 
(4) the analysis and interpretation of results.18 20

Identifying and defining attributes and levels
Prior to conducting the DCE, a mixed- methods study was 
undertaken to identify and define attributes and relevant 
levels. The methods and results of this study were detailed 
in a previously published article.14 This process included 
seven focus group discussions (FGDs) with offenders and 
members of the general population, one in- depth inter-
view with a family member of an offender, within group 
prioritising methods of voting and ranking, and a Delphi 
method with 13 experts in the justice sector to select a list 
of eight final attributes to be used in the experimental 
design of the DCE (summarised in table 1).

experimental design
The experimental design for the survey was generated 
using NGENE software.21 An unlabelled design with three 
alternatives was chosen; that is, treatment 1, treatment 2 
and no treatment. A no treatment option was included 
because the research intended to evaluate the trade- offs 
between attributes and not necessarily a choice between 
treatments.22 A dual- response design was adopted where 
respondents were forced to choose between treatment 1 
and 2 in a follow on question if they chose the ‘no treat-
ment’ option. With eight attributes, four of which had 
five levels each and two with three levels each, a full facto-
rial design of 5625 (54×32) possible choice tasks was not 
feasible for respondents to complete. Thus, following 
recommended practice, a statistically reduced partial 
factorial experimental design to estimate main effects was 
obtained.20

This design sought to achieve both statistical and 
response efficiency, that is, one that would achieve statis-
tical significance with small standard errors yet engage 
respondents in such a way that none of the attributes were 
ignored in choice making. A D- efficient Bayesian experi-
mental design23 generated 24 choice scenarios which were 
blocked into 4 sets of 6 choice tasks each. A D- efficient 
design seeks to minimise the determinant of the asymp-
totic variance covariance matrix of models estimated on 
the data collected which in turn minimises the standard 
errors, making it possible to obtain more reliable param-
eter estimates.24 Effects coding was used for categorical 
variables. To aid the effects coding ranking of the levels 
for categorical variables was explored during the qualita-
tive study. For example, during these FGDs participants 
for example preferred programmes provided in prison 
only (without follow- up post prison) to those provided in 
community only (without continuity when offenders are 
imprisoned or leave programmes).

Two pilot studies to pretest the questionnaire were 
undertaken. In the first pilot, a basic multinomial logistic 
(MNL) design was obtained with very small near- zero 
initial priors. This was administered to 100 participants. 
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Table 1 Summary of attributes and their levels used in the 
experimental design

Attribute Attribute levels

Effectiveness of the 
treatment among 
programme participants.

10%, 30%, 50%, 70%

Location and continuity of 
treatment.

Prison only (with no continuity 
of care post prison); 
community only (with no 
continuity of care when 
imprisoned); prison with 
continuity of care post prison; 
Both prison and community 
with continuity of care in 
between transitions.

Treatment of co- occurring 
health conditions/addictions.

Minimal treatment provided 
in programme; full treatment 
of all co- occurring health 
conditions/addictions both 
within programme and at 
referral facilities.

Type of treatment 
programme.

Offender group counselling 
sessions only; offender 
group counselling sessions 
with medication; individual 
counselling with medication; 
individual and family 
counselling with medication.

Treatment providers. Health professionals; prison/
probation and parole officers 
with health professional; 
prison/probation and parole 
officer with counsellors/
psychologists with health 
professional; counsellors/
psychologists with health 
professional.

Flexibility of appointments. Not flexible, flexible.

Compulsory/ Voluntary 
participation.

Compulsory, voluntary.

Cost per tax payer per year. $A25, $A50, $A75, $A100

Reprinted with permission from Settumba et al.14

The prior coefficient sign used for the cost attribute 
was assumed negative with all the others assumed posi-
tive. The parameter estimates from this pilot provided 
Bayesian priors to be used in the second pilot with each 
variable assumed to have a normal distribution. The 
second design was an MNL model evaluated against both 
a mixed and a latent class (LC) model. The S- efficient 
measure in NGENE was then used to determine a sample 
size of 830 participants required for a statistically signifi-
cant estimate of each parameter.21 24

Qualitative data from the first pilot study indicated that 
a large percentage of respondents primarily considered, 
as key, two attributes when making their choice; cost and 
effectiveness of the treatment programme. While this did 

not suggest that the other attributes were not important, 
it indicated that taxpayers appeared concerned about the 
value of their taxes in terms of the effectiveness of the 
programme. Good choice tasks are those that result in 
trade- offs between the attributes and do not have strongly 
dominant alternatives. Thus, in the second pilot study, 
constraints were placed in the design to ensure that in 
some choice tasks both cost and effectiveness were equal 
over the two alternatives. This provided an opportunity to 
analyse the trade- offs between other attributes.

data collection survey
Choice sets obtained from the experimental design 
were used to design the questionnaire. Societal perspec-
tives were obtained online from a general population 
recruited by a commercial online panel provider (Survey 
Sampling International (SSI)) in June 2018. Email invita-
tions were sent to NSW panel members only. The sample 
was selected to be representative of the NSW taxpayer 
population in terms of age, sex and geographical location 
(rural or metropolitan areas). Respondents were all NSW 
income tax- paying residents, over 18 years of age, who 
provided consent to participate in the study. A taxpayer 
in Australia is an individual who earns above the base 
taxable threshold income ($A18 200 a year) and there-
fore pays through annual tax returns a percentage of their 
income as tax. Treatment for offenders is more likely to 
be funded through tax payers’ government funding and 
therefore it was important that the values and preferences 
used were for tax payers. Each respondent was randomly 
allocated to one of four questionnaire blocks and tasked 
with six choice sets. An assumption was made that if the 
sample population was demographically similar to the 
general tax payer population, their behavioural pattern 
in terms of choice between treatments would be similar.

Along with demographic characteristics, respon-
dents were asked about their experience with violence 
by indicating if they had ever been accused of perpe-
trating violence, subjected to violence, family member 
of someone accused of perpetrating violence, family 
member of someone subjected to violence, or if they had 
no experience of violence. Violence was described to all 
participants as follows:

According to WHO, violence is the intentional use of 
physical force or power, threatened or actual, against 
oneself, another person or against a group or community, 
which either results in or has a high likelihood of resulting 
in injury, death, psychological harm, maldevelopment or 
deprivation. Prior to the choice tasks, respondents were 
provided with definitions and information on violence 
and impulsivity, rates of violence in NSW, and information 
on treatment programmes available for violent offenders. 
They were also provided with summarised definitions 
as well as links to detailed explanations of the attributes 
used in the DCE.

Respondents were tasked to choose between treat-
ment 1, treatment 2 and no treatment options using the 
following question:
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Which treatment would you prefer to be given to impulsive violent 
offenders?
Respondents who chose the ‘no treatment’ option were 
presented with a follow- up forced task asking them to 
choose between treatment 1 and treatment 2 (forced 
choice) using the following question:

If you had to choose between treatment 1 and treatment 2, which 
one would you prefer?
To assess participant engagement in the study the length 
of time it took participants to complete the survey ques-
tionnaire was also recorded. Respondents were also 
asked to state which attributes they ignored when making 
choices and to indicate how easy or difficult it was to 
answer the choice task. The survey also had a qualitative 
follow- up question asking respondents to comment on 
the survey.

data analyses
The demographic characteristics of the participants 
were compared with those of the NSW population. The 
number of participants that chose the ‘no treatment’ 
alternative for each choice task was examined to make 
a decision on whether to include it in the analysis or use 
the forced choice.

DCEs analyses are rooted in two economic theories, 
McFadden’s25 and Lancaste’s26 framework based on 
the random utility theory. Estimations are based on the 
assumption that if participants chose a treatment it was 
because it gave them a higher utility as a result of the level 
of the attributes in that treatment. As shown in equation 
1, the utility (U) that an individual n derives from the 
treatment alternative  j  in the choice set c is explained by 
an observed component  Vncj  and an unobserved compo-
nent  εncj .

 Uncj = Vncj + εncj   (equation 1)

The observed component of the utility associated with 
alternative j,  Vncj,  is a function of a vector of K attributes 
that describe treatment alternative t,  xncjk , with associated 
preference weights, β, to be estimated. Such that:

 
Vncj =

K∑
k=1

βkxncjk
  

(equation
 
2)

Analyses were conducted in NLOGIT using logistic 
models. A basic MNL model was estimated to ensure 
functionality. This was followed by a random parameters 
logit (RPL), a fixed parameters LC logit (LCL) model 
and a random parameters LC (RPLC) model.

Unlike the MNL model, in the RPL model the inde-
pendent of irrelevant alternative property is relaxed 
by allowing heterogeneity in respondent preference. 
The LCL model assumes that preferences are discretely 
distributed and are similar among individuals within clus-
ters/classes but vary between clusters.27 Model improve-
ment for both the RPL and RPLC models was tested using 
the log- likelihood function and the Akaike Information 
Criterion (AIC) in comparison with the MNL and LCL 
models, respectively.

In this study, based on the attributes described in 
table 1, the model description based on equation 2 can 
be explained as:

 

Utreatment = βconstant + βeffectiveness + βlocation and continuity of treatment +

βtreatment of co−occurring health conditions/addictions + βtype of treatment +

βtreatment provider + βflexibility of appointments +

βcompulsory or voluntary participation + βcost   

Choice probabilities in RPL models take on a multidi-
mensional integral which is estimated using simulation. 
The RPL models were estimated using 500 random Halton 
draws, which have been proved to produce better esti-
mations than random draws.28 An initial attributes- only 
RPL model was estimated with all β parameters treated as 
random parameters. Ultimately, a parameter was denoted 
as random (ie, unobserved heterogeneity in preference 
for a specific attribute) when the modelling process indi-
cated a statistically significant parameter mean and SD 
around the estimated parameter mean. Model complexity 
was reduced based on the log- likelihood ratio test against 
the attributes- only model while retaining significant 
predictors of choice (p<0.05). Only the parameters ‘effec-
tiveness of the treatment’, ‘cost’ and ‘compulsory/volun-
tary participation’ were treated as random parameters. 
All other parameters that were not statistically significant 
when treated as random and were treated as fixed param-
eters. All parameters were treated as having a normal 
distribution. This was because various models were devel-
oped with different distributional assumptions and the 
normal distribution proved superior based on goodness 
of fit statistics.

The model was then fitted with covariates: respon-
dent characteristics and interaction terms. Various 
respondent characteristics, that is, experience with 
violence, age, sex, residential location, income and 
education, were tested but only ‘experience with 
violence’ was significant and improved the model based 
on the log- likelihood ratio test. Interaction terms of 
interest were then tested. The parameter ‘effectiveness 
of the treatment programme’ was interacted with all 
other parameters, one interaction at a time, but none 
were significant. The random parameters were also 
interacted with respondent characteristics of ‘age’ and 
‘experience with violence’.

Using the respondents’ answers to the question 
regarding their experience with violence, sub- groups 
were constructed and RPL models were estimated for 
each group. For the sub- group of people with no expe-
riences with violence, the variable denoting people who 
had an objection to the treatment of violent offenders was 
interacted with the variables ‘flexibility of appointments’, 
‘compulsory/voluntary programmes’ and ‘effective-
ness of the treatment programme’. This was of interest 
because a larger percentage of people who objected to 
the treatment of offenders were those who had no expe-
riences with violence (98% of N=672). A parameters- 
only RPL model was fitted for all other subgroups, that 
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is, offenders, family members of offenders, victims and 
family members of victims.

A fixed parameters LC model was followed by a RPLC 
model. After determining the number of classes based on 
model fit, model convergence and significance, respon-
dent variables were added as covariates to describe the 
class compositions. The random parameters were ‘effec-
tiveness of the treatment’ and ‘compulsory/voluntary 
participation’.

Estimation of willingness to pay (WTP) values (and 
their SD) were based on conditional estimates from the 
RPL model in the WTP space, which take into account 
individual heterogeneity as a result of random attri-
butes and specifies the distribution of WTP directly at 
the estimation stage rather than the standard approach 
of specifying the distributions of the coefficients and 
deriving WTP as the ratio of two coefficients (estima-
tion in preference space). For more details on a RPL 
model in the WTP space we refer the reader to an 
article by Rose and Masiero.29 The WTP for a binary or 
categorical attribute is the incremental tax participants 
are WTP to have the attribute or characteristic relative 
to the base as part of the treatment programme for 
impulsive violent offenders. The WTP for a continuous 
attribute is the incremental tax for every unit increase 
in the attribute that participants are willing to pay. The 
calculation, which in effect quantifies the trade- offs that 
society would be willing to make, is a simulated- based 
estimate described as the marginal rates of substitution 
between a statistically significant attribute parameter of 
interest and the cost parameter, weighted by the log- 
likelihood function.30

DCEs are based on the fundamental premise that 
individuals are rational when making choice (ie, 
consider all available information and make decisions 
on the basis of maximising their utility) and are willing 
to trade between choices. To assess this rationality in 
choice, participant study engagement was analysed 
by considering the percentage of participants that 
responded to optional qualitative questions and the 
time taken to complete the questionnaire. In addi-
tion, the number of participants who always chose the 
same treatment (either treatment 1, 2 or none), that is, 
straightlining for each choice set was calculated. While 
straightlining may not necessarily be irrational it is an 
indication of not attending to tasks.

Participants were also tasked to indicate, by checking 
as many boxes from a list of provided attributes, which 
attributes they paid least attention to when making 
choice.

Patient and public involvement
This DCE demonstrates the involvement of both offenders 
and the general public in making decisions about the 
treatment of offenders. Both offenders and the general 
public were involved in developing DCE attributes and 
attribute levels through qualitative research. The DCE 

sample includes members of the general public. A future 
DCE with offenders is planned.

reSultS
Participant characteristics
In total, 1021 participants completed the questionnaire 
with a 100% response rate for all six choice tasks per 
participant thus generating 6126 observations. Time to 
complete the questionnaire ranged from 3 to 76 min with 
a median time of completion of 9 min. Demographic 
characteristics of the sample participants are summarised 
in table 2. Our study sample was similar to that of the 
NSW taxpayer population in terms of age, sex and resi-
dential location and respondents’ characteristics were 
similar across the four questionnaire blocks. Taxpayers’ 
household income and education level data were not 
obtainable from the Australian taxation office.

Participant study engagement
The number of respondents that provided responses 
to the optional general qualitative comments about the 
study was 82% indicating an extremely high level of 
engagement in the study question.

Overall, 54% of respondents stated that they paid 
equal attention to all attributes when making choice. 
The percentage of respondents who stated having paid 
least attention to an attribute were: 8.2% for ‘treatment 
of co- occurring health conditions/addiction’, 8.6% for 
‘compulsory/voluntary participation’, 9.0% for ‘effective-
ness of the treatment’, 11.3% for ‘location and continuity 
of care’, 12.4% for ‘type of treatment’, 14.2% for ‘cost’, 
16.4% for treatment provider’ and 18.1% for ‘flexibility 
of appointments’.

No respondents chose the same treatment (either treat-
ment 1, 2 or ‘no treatment’) for all choice sets. For each 
choice set, the percentage of respondents who preferred 
the ‘no treatment’ option was very low (between 1.3% 
and 3.5%), and therefore, the choice modelling was 
focused on the forced choice that is, between treatment 
1 and treatment 2

results from the random parameter logit model
Table 3 provides the results of the RPL model, which 
we highlight as the key result model for this study (for 
robustness all other models are available as appendices). 
The RPL model is preferred to the MNL model (online 
supplemental appendix 1) (log- likelihood function of 
−3714.93 compared with −3962.92). While the signs of all 
the significant coefficients remained the same in the move 
to the RPL model, the coefficient for the attribute level 
‘prison/probation and parole officers with health profes-
sionals’ as a treatment provider becomes insignificant.

The significant coefficients of the RPL model indicate 
that holding other variables constant, when choosing a 
treatment programme for impulsive violent offenders, 
participants preferred more effective treatments, treat-
ment programmes that cost less per tax payer per year, 
and programmes that provide full provision of treatment 

https://dx.doi.org/10.1136/bmjopen-2019-033935
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Table 2 Sample characteristics compared with the NSW taxpayer population (N=1021)

NSW taxpayer 
population*
(%)

Study 
sample
(%)

Questionnaire block

1 2 3 4

(%)

Gender

Females 48 49 50 51 49 48

Males 52 51 50 49 51 52

Age

18–24 10 11 11 11 12 10

25–34 21 19 20 18 18 20

35–44 22 21 22 18 20 21

45–54 21 19 18 22 19 20

55–64 16 17 16 17 18 17

65+ 10 12 13 14 13 12

Residential location

Metro 71 68 68 69 67 70

Rural 29 32 32 31 33 30

Annual household Income

<25K – 3 2 3 3 3

25K–50K – 15 14 14 17 16

51K–100K – 30 31 26 32 31

101K–150K – 23 23 26 21 23

>150K – 16 18 17 16 12

Prefer not to say – 13 12 14 11 15

Education

Did not complete secondary school – 6 5 6 6 6

Graduated from secondary school – 16 16 15 19 17

TAFE and Trade qualification – 32 31 31 34 32

University qualification – 46 48 48 41 45

Not stated – – – – – –

*According to the 2016–2017 Australian Taxation Office statistics
NSW, New South Wales.

of all co- occurring health conditions both within the 
programme and at referral (compared with minimal 
treatment provided within the programme). There was 
also a preference for compulsory over voluntary partici-
patory programmes and programmes that have flexibility 
in appointments over those that do not.

For the attribute ‘location and continuity of treatment’, 
when compared with ‘both prison and community with 
continuity of care in between transitions’, ‘prison with 
continuity of care’ is preferred. Respondents expressed a 
disutility for programmes provided either in community 
or prison alone with no continuity of care when impris-
oned or postprison. Treatment provision by counsel-
lors or psychologists alongside health professionals was 
preferred over health professionals alone.

Analysis of interaction terms indicated that people who 
had experience with violence preferred programmes 

with voluntary rather than compulsory participation. 
Also, compulsory participation became more preferred 
as respondents’ age increased.

The WTP results (interpreted as additional annual tax 
for a unit increase in the continuous variable and for a 
categorical or binary variable level relative to its base) 
shows that holding all other attributes constant in the 
RPL model, the marginal rate of substitution of significant 
attributes to the cost attribute revealed that respondents 
were willing to pay an additional annual tax contribution 
over and above what they currently pay (in 2018 AUD) of:

 ► $A2.40 (SD=$AA0.90) for every 1% increase in effec-
tiveness of treatment programmes.

 ► $A27.30 (SD=$A4.20) to have programmes provided 
in both prison and community with follow- up in 
between transitions compared with programmes in 
prison only without follow- up postprison.
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Table 3 Results from the random parameters logit model

Attributes β (SE)

Main effects Constant 1.0658***(0.2223)

Effectiveness of the treatment 0.0378***(0.0094)

Cost per tax payer per year −0.0157***(0.0033)

Treatment of co- occurring health conditions/addictions (base level=minimal 
treatment provided within programme)

Full treatment of all co- occurring health conditions/addictions both within 
programme and at referral facilities 0.2638***(0.0767)

Compulsory/voluntary participation (base level=compulsory)

Voluntary −0.6561***(0.2223)

Flexibility of appointments (base level=not flexible)

Flexible 0.1833***(0.0470)

Location and continuity of treatment (base level=both prison and 
community with continuity of care in between transitions)

Prison only (with no continuity of care post prison) −0.3621***(0.0723)

Community only (with no continuity of care when imprisoned) −0.3661***(0.0543)

Prison with continuity of care post prison 0.1037***(0.0254)

Type of treatment (base level=individual and family counselling with 
medication)

Offender group counselling sessions only −0.0460 (0.0424)

Offender group counselling sessions with medication 0.0515 (0.0609)

Individual counselling with medication −0.1192*(0.0663)

Treatment providers (base level=counsellors/psychologists with health 
professionals)

Health professional −0.1888***(0.0511)

Prison/probation and parole officers with health professional 0.0570 (0.0434)

Prison/probation and parole officer with counsellors/psychologists with 
health professional 0.0380 (0.0382)

Interaction terms Compulsory/voluntary participation×experience with violence 0.2908***(0.1064)

Compulsory/voluntary participation×age −0.0840**(0.0331)

Effectiveness of the treatment programme×age 0.0025*(0.0014)

Goodness of fit Log- likelihood function −3714.93

Df 21

AIC 7471.8

No of observations 6126

*** 99% confidence level, ** 95% confidence level, * 90% confidence level.
AIC, Akaike Information Criterion.

 ► $A27.20 (SD=$A4.20) to have programmes provided 
in both prison and community with follow- up in 
between transitions compared with programmes in 
community only without follow- up when imprisoned.

 ► $A7.70 (SD=$A2.50) to have programmes provided 
in prison with follow- up postprison compared with 
having them provided in both prison and community 
with follow- up in between transitions

 ► $A19.80 (SD=$A6.40) to have programmes that 
provide full treatment of all coexisting health condi-
tions/addictions both in the programme and at 

referral facilities compared with programmes that 
provide minimal treatment within the programme.

 ► $A13.90 (SD=$A3.00) to have programmes provided 
by both health workers and counsellors or psycholo-
gists compared with health professionals only.

 ► $A14.00 (SD=$A3.00) to have programmes that have 
flexibility in appointments compared with those that 
are not flexible.

 ► $A37.00 (SD=$A8.20) to have programmes that 
have compulsory participation of impulsive violent 
offenders than those with voluntary participation.
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results
Results for the LC models are reported in online supple-
mental appendix 2. A move from the LC to the LCRPL 
did not improve the model (ie, the log- likelihood func-
tion changed from −3723.66 to −3727.92) and all the coef-
ficients maintained the same sign and size. Therefore, the 
LC model was compared with the RPL model. Compared 
with the RPL model, the LC did not improve the model 
(log- likelihood function of −3714.93 and −3727.92). The 
RPL was, therefore, used as the final model. However, the 
LC model has some interesting results that can be used 
to explain the sample participants. The best LC model fit 
has two classes. The class probabilities, that is, the chance 
that participants will belong to a class, are 60% in class 
1 and 40% in class 2. The class membership shows that 
class 1 is more likely to have those who had experiences 
with violence than class 2 (a coefficient of 0.4033 at 95% 
confidence level).

Key differences are class 2 members preferred 
programmes that are flexible over those that are not flex-
ible while class 1 appears to be indifferent (coefficient 
not significant). Class 2 also preferred programmes that 
are located in prison with continuity of care post- prison 
in comparison to those provided in both prison and 
community with continuity of care in between transitions 
while the coefficient for this attribute is insignificant for 
class 1. Compared with class 2, which had an insignificant 
coefficient, class 1 members preferred individual counsel-
ling with medication over individual and family counsel-
ling with medication as a treatment type. Compared with 
counsellors or psychologists with health professionals as 
treatment providers, class 1 preferred prison or proba-
tion and parole officers with health professionals while 
this attribute’s coefficient was insignificant for class 2.

Subgroup analysis
While the experimental design was not designed for 
subgroup analyses it is clear that there are response 
differences in groups based on participants’ experiences 
of violence, therefore, we further explored these groups. 
Here, we present results for MNL and RPL models for 
the subgroups: offenders (n=31), victims (n=217), family 
members of offenders (n=59), family members of victims 
(n=192) and people with no reported violence expe-
rience (n=672) in online supplemental appendix 3. Of 
note, participants were not equally distributed across 
questionnaire blocks and this was especially true for the 
offender group. All RPL models for each group improved 
compared with the MNL models. The main differences in 
the RPL models are presented below.

Similar to the LC model, people with no reported 
experience with violence preferred programmes with 
flexible appointments compared with those that are not 
flexible. The coefficient for flexibility of appointments 
was insignificant for other groups. Offenders, victims 
and people with no experience with violence preferred 
programmes provided in prison with continuity of care 
post- prison compared with those provided in both prison 

and community with continuity of care in between tran-
sitions. This was not significant for family members of 
either offenders or victims. Compared with counsellors 
or psychologist with health professionals as treatment 
providers, offenders prefer health professionals with 
prison or probation and parole officers.

COnCluSIOn
The aim of this study was to quantify societal preferences 
for, and assess trade- offs between, characteristics of treat-
ment programmes for impulsive- violent offenders. Using 
a DCE, results suggest that society prefers programmes 
that are effective, are provided in prison with follow- up 
post prison, provide full treatment of all co- occurring 
health conditions/addictions, provide flexible appoint-
ments, are provided by health workers together with 
prison or probation and parole officers and have compul-
sory participation. It is interesting to note that society 
prefers and are WTP more for programmes that have a 
follow- up component than those without. However they 
prefer programmes provided in prison with follow- up 
over those provided in both community and prison with 
follow- up between transitions. This suggests that society 
finds better value for money for programmes that are 
prison based with follow- up.

The LC model showed that differences exist between 
subgroups of the society. In this study, the subgroups 
were based on participant experiences with violence. 
This provides some further explanation on heterogeneity 
between groups that might result in preferential differ-
ences when it comes to making choice for treatment 
programmes for impulsive violent offenders.

Treatment of offenders is a controversial topic with 
opinion polls often revealing a largely punitive society 
that is in favour of incarceration and harsher prison 
sentences.11 This is especially true for crimes such as 
violence which society perceives as being more serious 
than others.31 However, evidence suggests that opinion 
polls are often misleading. With advances in research 
methodologies designed to accurately determine public 
opinion, and when presented with facts about the limited 
effectiveness of incarceration and the associated stag-
gering costs, there is an increasing understanding of the 
public’s attitude to crime32 and an appetite for rehabil-
itation.33 Results from DCE’s such as the one described 
here provide evidence that societal support for treatment 
programmes can be better explained when consideration 
is made of the characteristics (attributes) of the treatment 
programmes.

As in many other DCEs in the health area, this 
study shows that society is likely to support treatment 
programmes for impulsive violent offenders if they are 
effective.34–36 Consistent with economic theory, the nega-
tive coefficient for the attribute ‘cost per tax- payer per 
year’ suggests there is a preference to pay less rather than 
more.

https://dx.doi.org/10.1136/bmjopen-2019-033935
https://dx.doi.org/10.1136/bmjopen-2019-033935
https://dx.doi.org/10.1136/bmjopen-2019-033935
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Our study demonstrates that society has a prefer-
ence for treatment programmes that are compulsory 
as opposed to voluntary for violent offenders and that 
taxpayers are willing to pay an additional annual tax of 
$A37 to have programmes made compulsory. Compul-
sory programmes for offenders are often contentious. A 
systematic review of the effectiveness of compulsory illicit 
drug and alcohol treatments reported that the percentage 
of studies that found negative impacts on criminal recid-
ivism when comparing compulsory and voluntary treat-
ment was similar to the percentage that observed positive 
impacts.37 However, this may be due to drug dependence 
having a different mechanism to violence. In a qualitative 
study conducted prior to this DCE study,14 results showed 
that while the general public was split between compul-
sory versus voluntary programmes, offenders preferred 
voluntary programmes. While offenders thought they 
would more likely benefit from a programme where they 
were allowed to opt- in, FGD participants with the general 
public thought of violent offending as a serious crime 
needing programmes to be compulsory.14 This is reflected 
in the results of the interaction terms in the RPL model 
that indicate that participants that had experiences with 
violence preferred voluntary programmes.

There is a consensus among researchers that violence 
should be considered to be a public health problem 
and not confined to the criminal justice area.38 Public 
health models to tackle violence are being advocated 
globally and emphasis is placed on prevention rather 
than reacting once an offence has been committed.39 40 
Programmes like REINVESt, a public health intervention 
that seeks to treat impulsive violent offenders with a phar-
macotherapy, have shown effectiveness in a pilot study 
and a randomised controlled trial is currently underway 
to further investigate its effectiveness.10 The programme 
is voluntary and is provided by nurses and psychologists in 
the community to men with a history of at least two violent 
offences. Participants are referred by local court magis-
trates or probation and parole officers. The programme 
provides some flexibility for the men to make monthly 
follow- up appointments, where they receive their medi-
cations and are routinely monitored. The results of the 
RPL suggest that a programme such as REINVESt is likely 
to have societal support should it prove to be effective in 
reducing reoffending. Support is also apparent because 
the programme is delivered by psychologists alongside 
nurses and offers flexible appointments. Additional 
societal endorsement would arise from it being made 
compulsory (currently it is voluntary), and delivered in 
prison with postprison continuity rather than only in the 
community.

The study pilot suggested that both cost and effec-
tiveness attributes were key in the treatment choice. 
While this did not suggest that other attributes were 
not important it may suggest that respondents see other 
attributes as contributing to the effectiveness of the 
programme. Interaction terms between effectiveness 
and all other attributes were included in the design 

but not found significant. This may be as a result of the 
constraints placed in the design over the cost and effec-
tiveness attributes. One suggestion could be to conduct 
a DCE without the effectiveness attribute but this would 
have made the treatment alternative descriptions lacking 
as effectiveness of any offender programme is a key char-
acteristic. The results suggest that participants majority of 
participants did not ignore any attributes when making 
choice. However, it should be noted that this was a self- 
reported evaluation.

The value of programmes to offenders should also be 
assessed. Qualitative research prior to this DCE showed 
that offenders and the public consider similar attributes 
when making choices but there was difference between 
groups over the levels of the attributes.14 While we provide 
some subgroup analysis of people with experiences with 
violence, as a study limitation the results should be consid-
ered with caution as the experimental design focused on 
the societal perspective and not the various subgroups. 
As a recommendation for future work, DCEs should be 
performed to assess preferences of the various subgroups 
of people that have experienced violence, especially 
offenders. This would be essential if programmes are 
designed to not only increase public support but offender 
uptake as well.

A recent systematic review found a lack of economic 
evidence to support programmes in the criminal justice 
space.41 In addition to influencing policy on the design 
of offender programmes, the findings of this study can be 
used in cost–benefit analyses of treatment programmes 
for impulsive violent offenders. Using REINVESt as 
an example, if the programme was made compulsory 
for all impulsive violent offenders, the additional cost 
incurred per tax- payer per year would be compared with 
the additional benefit (WTP for compulsory over volun-
tary programmes) of $A37 per tax payer per year. If the 
difference in the dollar amount was greater than 0, then 
a policy that required compulsory treatment of impul-
sive violent offenders would be considered to have a net 
monetary benefit and thus be considered good value for 
money.

The study had some limitations. This study included 
only income tax payers as participants. While this was a 
feasible way of obtaining preferences and WTP through 
voluntary tax increments, it excluded many potential 
participants who contribute to tax in various other ways. 
We would like to recognise that people who do not pay 
income tax are still legitimate stakeholders in public 
policy whose views should not have been excluded. The 
results therefore can be generalised to the NSW tax- payer 
population but may not be representative of the entire 
population.

The study design and analysis included cost and effec-
tiveness as continuous variables. This suggests that WTP 
estimates from such models assume a constant marginal 
utility of income which may not be true among partici-
pants. A suggestion would be to evaluate these attributes 
as categorical. While this would have made the preference 
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task and evaluation easier, it would undermine the validity 
of WTP.

It should also be noted, just like in many stated prefer-
ence study, that the ‘warm glow’ effect exists that is, the 
potential for participants to choose a WTP value that they 
would not be willing to pay in real situations. A study using 
the contingent valuation for the same sample has been 
conducted and is currently being analysed. Results from 
this DCE will be validated with those from the contingent 
valuation study.

In conclusion, this DCE offers an assessment of pref-
erences for treatment programmes for impulsive violent 
offenders that should be used to inform the design of 
programmes. Society values treatment programmes 
especially if they effective, are provided in prison with 
follow- up postprison, provide full treatment of all co- oc-
curring health conditions/addictions, provide flexible 
appointments, are provided by health workers together 
with prison or probation and parole officers and have 
compulsory participation.
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