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Parenting programme for parents of children at risk of
developing conduct disorder: cost effectiveness analysis

Rhiannon T Edwards," Alan Céilleachair,’ Tracey Bywater,? Dyfrig A Hughes," Judy Hutchings?

Objective To investigate the cost effectiveness of a
parenting programme.

Design An incremental cost effectiveness analysis
alongside a pragmatic randomised controlled trial of the
effectiveness of a group parenting programme delivered
through Sure Start in the community.

Setting Sure Start areas in north and mid Wales.
Participants Parents of 116 children aged 36-59 months
(87% of the clinical sample) at risk of developing conduct
disorders defined by scoring overthe clinical cut offon the
Eyberg child behaviour inventory). Children were
identified by health visitors and recruited by the
research team.

Intervention The Webster-Stratton Incredible Years basic
parenting programme or a six month waiting list control.
Main outcome measure Incremental cost per unit of
improvement on the intensity score of the Eyberg child
behaviour inventory.

Results The bootstrapped incremental cost effectiveness
ratio point estimate was £73 (€109, $142) per one point
improvement on the intensity score (95% confidence
interval £42 to £140). It would cost £5486 (€8190,

$10 666) to bring the child with the highest intensity
score to below the clinical cut-off point and £1344
(€2006, $2618) to bring the average child in the
intervention group within the non-clinical limits on the
intensity score (below 127). For a ceiling ratio of £100
(€149, $194) per point increase in intensity score, there is
an 83.9% chance of the intervention being cost effective.
The mean cost per child attending the parenting group
was £1934 (€2887, $3760) for eight children and £1289
(€1924, $2506) for 12 children, including initial costs and

materials for training group leaders. When we categorised
the sample into relatively mild, moderate, and severe
behaviour groups based on intensity scores at baseline
the intervention seemed more cost effective in those with
the highest risk of developing conduct disorder.
Conclusion This parenting programme improves child
behaviour as measured by the intensity scores of the
Eyberg child behaviour inventory at a relatively low cost
and was cost effective compared with the waiting list
control. This parenting programme involves modest costs
and demonstrates strong clinical effect, suggesting it
would represent good value for money for public
spending.

INTRODUCTION
Conduct disorder is estimated to affect 5-10% of chil-
dren aged 5-15 years in the United Kingdom and the
United States.'? For those children with early onset in
preschool years, conduct disorder often persists into
adulthood® and predicts poor employment prospects,
marriage breakdown, and self harming or antisocial
criminal behaviour.*® The costs of publicly resourced
services for those aged 28 with conduct disorder in
childhood were estimated to be 10 times higher
(£70019; €104 416, $137 450) than for those with no
behavioural problems (£7423; €11 069, $14 571).
Parenting is a key determinant in child behaviour.
Parents who encourage prosocial behaviour have chil-
dren with fewer behaviour problems.® Parenting train-
ing programmes are effective in helping families with
children at risk of developing conduct disorders.” The
Incredible Years basic parenting programme is
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described in more detail elsewhere’® and in the accom-
panying paper.'® The programme strengthens parent-
ing competencies and reduces the risk of developing
conduct problems. Itis delivered by two trained leaders
in 12 weekly sessions.

The recent National Institute for Health and Clinical
Excellence (NICE) appraisal on parent training pro-
grammes for conduct disorders highlighted the dearth
of evidence on cost effectiveness.'! We carried out a full
cost effectiveness analysis, alongside a pragmatic ran-
domised controlled trial, of the Incredible Years basic
parenting programme in the UK. We present the pro-
gramme costs and consequences for public sector
resources and child behaviour outcomes.

METHODS

Study population

This economic evaluation took place alongside a prag-
matic randomised controlled trial.! Of the 153 rando-
mised families, 86 in the intervention group and 47 in the
control group were available for follow-up. Researchers
collected data on service use and measures of effective-
ness during home visits at baseline and six month follow-
up. We had full economic data for 73 families in the
intervention group and 43 in the control group.

Measurement of costs
We examined costs from a multiagency public sector
perspective, including health and special educational
and social services."” Effectiveness was measured by
reductions in the intensity and problem scores of the
Eyberg intensity scores, a commonly used outcome
measure in clinical trials of child behaviour
interventions."

Group leaders from four of the 11 groups completed
weekly cost diaries to enable us to measure group run-
ning costs (including training and weekly supervision

Total costs and cost per child of running parenting group over 12
session programme*

Total cost ()t

Non-recurrent initial training and group setup costs 2704.86
Recurrent group running costs:
Supervision of group leaders before start of B 509.41
programme
Recruitment of parents 832.14
Group costs 11 422.24
Subtotal 12763.65

Cost of establishing and running parenting group over 12 week
programme:

Total 15 468.51
Cost/child based on 8/group 1933.56
Cost/child based on 12/group 1289.04

Cost of running parenting group excluding non-recurrent costs:

Total 12763.65
Cost/child based on 8/group 1595.46
Cost/child based on 8/group 1063.64

*See bmj.com for complete breakdown.
tIn some cases, total costs do not equal product of mean unit costs and
mean units because of rounding.

for group leaders). We used a client service receipt
inventory'* administered to parents at baseline and fol-
low-up to collect data on children’s use of health, social,
and special educational services. The inventory asked
about their child’s use of services in the preceding six
months. National costs were applied to these services,
drawn from a number of published sources including
Unit Costs of Health and Social Care 2004,'> NHS refer-
ence costs for 2003-4,'¢ and local NHS trusts and coun-
cils. All costs are in 2003-4 pounds sterling unless stated
otherwise. As all costs fell within a one year time hor-
izon we did not discount costs or effects.

Analysis strategy—We calculated an incremental cost
effectiveness ratio point estimate with a 1000 replica-
tion bootstrap to provide a confidence interval.'” We
used cost effectiveness analysis because the clinical
research trial used a condition specific outcome rather
than a utility measure. A cost effectiveness acceptability
curve provided probabilistic analysis for a range of cost
effectiveness ceilings for policy makers. More details of
the analysis are on bmj.com

RESULTS

Clinical effectiveness—The clinical effectiveness findings
are based on the sample used for the economic analysis
(n=116). At baseline, the mean intensity and problem
scores were 144.46 (SD 24.18) and 16.18 (SD 6.88) in
the intervention group and 140.74 (SD 24.47) and
14.70 (SD 7.45) in the control group (see bmj.com).
An independent ¢test showed no significant difference
in mean intensity or problem scores between condi-
tions at baseline (&=1.20, P=0.23). At the six month fol-
low-up, mean intensity had fallen to 117.17 (SD=35.99)
in the intervention group when we controlled for
regression to the mean. Likewise, the mean problem
score had fallen to 12.09 (SD 9.83). Behaviour
remained constant or deteriorated among children in
the control group with the mean intensity score
unchanged at 140.74 (SD 40.77). The mean problem
score fell to 12.95 (SD 10.87) (see bmj.com). After we
determined that the data met the assumption of equiva-
lent slopes (the decision variable was a test/non-test
dummy variable), an analysis of covariance revealed
that the intervention delivered a 27.29 point reduction
in mean intensity score (95% confidence interval 16.41
to 36.42) when we controlled for any differences in
scores before treatment between the groups. At fol-
low-up 45 (62%) children in the intervention group
and 18 (42%) in the control group had Eyberg intensity
scores below the clinical cut off (127).

Group costs—The table summarises the reported run-
ning costs based on weekly cost diaries completed by
leaders of four groups and the cost information sup-
plied from the Incredible Years Wales office. Costs
shown are divided into non-recurrent initial training
and group setup costs and recurrent costs. Further
details are available on bmj.com. The mean cost per
index child (based on eight families per group, as in
our trial), including non-recurrent and recurrent costs,
was £1933.56. We used this figure as the cost of the
intervention per child in calculating the point estimate
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for the incremental cost effectiveness ratio. The table
also shows the reduction in average cost per index
child with 12 families in the group.

Service utilisation by children—We compared the client
service receipt inventory for children in the two groups
for the six months between baseline and follow-up. Ser-
vice use costs at baseline differed between the groups
but this was not significant and remained unchanged at
follow-up (see www.bangor.ac.uk/imscar/healtheco
nomics/reportspublications.php.en?menu=3&ca
tid=2389&subid=0 for further details).

Cost effectiveness—Using the cost and clinical data
gathered for 73 participants in the intervention group
and 43 in the control group, we calculated a point esti-
mate for the incremental cost effectiveness ratio of £71
(£1992.29-£49.14/27.29 =£71.20), where £1992.29 is
the change in service use costs (including costs of the
parenting programme, £1933.56) for the intervention
group, £49.14 is the change in service use costs for the
control group, and 27.29 (27.29-0) is the incremental
change in the Eyberg child behaviour index.

Bootstrapping and cost effectiveness acceptability curve—
The 1000 replication bootstrap yielded a bootstrapped
mean estimate of £73 (95% confidence interval £42 to
£140), close to our basic calculation figure of £71. A one
unit improvement in the Eyberg intensity scores over
and above that provided by the waiting list control
would cost £73. Figure 1 shows the cost effectiveness
plane for the 1000 replication bootstrap. The density
of the intervention can be seen to fall within the north
east quadrant of the cost effectiveness plane. Figure 2
gives the cost effectiveness acceptability curve for a
range of cost ceilings. The curve intercepts the y axis
at 0 and asymptotes at 1. The points on the cost effec-
tiveness plane fall in the north east quadrant, signifying
that the programme is more costly and more effective
than the control. The parenting intervention, therefore,
does not dominate the waiting list control condition
(that is, is clearly more effective at a lower cost). From
apolicy perspective, the cost effectiveness acceptability
curve shows that, for example, if a cost ceiling of £100
was set, then the intervention would have an 83.9%
probability of being cost effective. The point estimate
of £73 per point improvement on the Eyberg intensity
scores is a relatively low financial figure.

DISCUSSION

The Incredible Years basic parenting programme
delivered a point estimate for the incremental cost
effectiveness ratio of £73 per one point improvement
on the Eyberg intensity scale compared with parents
and children who remained on the waiting list. The
cost effectiveness acceptability curve showed that for
a cost ceiling of £100 the intervention was 83.9% likely
to be cost effective. A sensitivity analysis of the sample
subdivided by children’s intensity score showed that
the intervention became more cost effective in children
at greater risk of developing conduct disorder. Mean
intensity for the intervention group at baseline was
144.46. This means that a 17.46 point fall would be
required to return the average child in this intervention
to below the clinical cut-off point at a cost of just over
£1344, while it would cost £5486 to bring the child with
the highest intensity score in our study to below the
clinical cut-off point. The clinical study also found
important benefits to the parents’ mental health and
the behaviour of siblings that are not reflected in the
incremental cost-effectiveness ratio.'” Policy makers
and commissioners within the NHS and local govern-
ment must balance the modest extra costs involved in
providing this parenting programme against the clini-
cally significant amelioration in intensity scores in
deciding whether or not to introduce or rollout the
intervention.

There are few analyses of cost effectiveness of parent-
ing interventions. Thompson et al also used a six month
waiting list control in their evaluation of the common
sense parenting intervention.'® Their study was not a
true economic evaluation, however, and made only
basic cost calculations in terms of staff time. The short
follow-up period of both our study and the work of
Thompson et al'® is a characteristic of research in this
topic.'” Hutchings et al'® and Muntz et al** conducted a
four year follow-up of a similar parenting programme
and found sustained benefits.

Our findings are timely given the government’s
“Respect” agenda. The UK government has prioritised
support for young children and their families in high
risk communities via the Sure Start programme but
until recently has failed to specify the use of evidence
based programmes, resulting in failure to achieve effec-
tive outcomes.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

3 LoeberR. Development and risk factors of juvenile anti-social
behavior and delinquency. Clin Psychol Rev 1990;10:1-41.

The costs of conduct disorder in childhood and associated costs in later life are potentially 4

high to the family, the NHS, social care services, and the legal justice system
Parenting is now at the top of government policy agendas

The National Institute for Health and Clinical Excellence has argued that investment in

Kazdin AE. Hospitalization of anti-social children: clinical course,
follow-up status, and predictors of outcome. Adv Behav Res Ther
1989;11:1-67.

5  Robins LN, McEvoy L. Conduct problems as predictors of substance
abuse. In: Robins LN, Rutter M, eds. Straight and devious pathways from
childhood to adulthood. New York: Oxford University Press, 1990.

parenting programmes should be based on evidence of effectiveness and cost effectiveness 6  NHS Health Advisory Senvice. Child and adolescent mental health
services: together we stand. London: Stationery Office, 1995.
WHAT THIS STUDY ADDS 7 Scott S, Knapp M, Henderson ], Maughen B. Financial cost of social

Compared with children remaining on a waiting list, the Incredible Years basic parenting
programme improved children’s behaviour at a cost of £1344 (€2005, $2638) per child 8

exclusion: follow up study of anti-social children into adulthood. BM/
2001;323:191.
Gardner FEM. Positive interaction between mothers and children with

The recent National Institute for Health and Clinical
Excellence (NICE) appraisal on conduct disorder in
children states that programmes should be clinically
effective and cost effective.'"! We have shown that if
the Incredible Years parenting intervention with
proved effectiveness is delivered with fidelity, it can
provide value for money in terms of public resources
within the Sure Start framework.
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CORRECTIONS AND CLARIFICATIONS

Childhood intelligence and being a vegetarian

In this editorial by Marcus Richards the benefit of a vegetarian diet was
inflated owing to an error in the reporting of a study (BMJ 2007;334:216-
7,doi: 10.1136/bmj.39107.671412.80). In the second paragraph, Key et
al, in their collaborative analysis (reference 5), found 24% (not 76%)
lower mortality in vegetarians, and this reduction related to mortality
from ischaemic heart disease, not overall mortality. The death rate ratio
was 0.76 (95% confidence 0.62 to 0.94).

Obituary of William lan McDonald

This obituary of William lan McDonald by Caroline Richmond contained two
errors (BMJ 2007;334:160, 20 Jan, doi: 10.1136/bm;j.39097.535093.FA).
Firstly, it stated that he was born in 1913; in fact, he was born in 1933.
Secondly, we said that in 1995 Anita Harding (who preceded him as
departmental chairman) retired from work. In fact, she died that year (in her
early 40s) from disseminated colon cancer, shortly before she was due to
take up the chair of clinical neurology at the Institute of Neurology in London.

Obituary: Roland Jacob Levinsky

Roland Jacob Levinsky’s MA was in the history of shell shock, not in
Russian history as the author, Caroline Richmond, stated (BM/
2007;334:264, 3 Feb, doi: 10.1136/bmj.39108.594352.FA).

Modelling the cost effectiveness of interferon beta and glatiramer
acetate in the management of multiple sclerosis

During further recent study, the authors of this paper, ] Chilcott and
colleagues (BMJ 2003;326:522-5, doi: 10.1136/bmj.326.7388.522),
found a coding error in the model that was not identified in any of the
review procedures in the original project. The effect of the error, say the
authors, was that the model allocated treatment benefits to patients
who had stopped treatment. The revised model implements correctly an
assumption that patients who stop therapy revert to a natural course of
disease progression.

The authors have rerun the analysis using the correct coding, and a
revised version of the table that was published in the abridged article
(which was table 2 in the full article) is available at www.bmj.com/cgi/
data/326/7388/522/DC1/1. The revised data indicate higher costs per
quality adjusted life year for interferon beta and glatiramer acetate than
given in the published article. This should be borne in mind when reading
other sections of the article (the results in the abstract and in the main
text; the figure showing cost effectiveness acceptability curves; and the
“What this study adds” section of the summary box). The authors state
that the coding error and revised results do not affect the conclusions of
their paper.
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