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Strengths and limitations of this study

►► This study is the first to investigate the cost-
effectiveness of telephone delivered motivational 
interviewing and cognitive behavioural therapy for 
insufficiently physically active secondary care hos-
pital patients.

►► Economic evaluations enable hospitals to estimate 
the costs of delivering preventive health interven-
tions, which are important for addressing the burden 
of chronic disease.

►► Changes in physical activity were measured using 
accelerometers, strengthening the confidence in the 
findings.

►► Results are limited by a short time horizon and a 
narrow costing perspective.

►► Further research is needed to explore the potential 
long-term economic impact of the intervention from 
a broader healthcare perspective.

Abstract
Objective  To assess whether telephone coaching is a 
cost-effective method for increasing physical activity and 
health-related quality of life for insufficiently active adults 
presenting to an ambulatory care clinic in a public hospital.
Design  An economic evaluation was performed alongside 
a randomised controlled trial.
Setting  Participants were recruited from an ambulatory 
care clinic in a public hospital in regional Australia.
Participants  Seventy-two adults (aged 18–69) deemed 
insufficiently physically active via self-report.
Interventions  Participants were randomised to either 
an intervention group that received an education session 
and eight sessions of telephone coaching over a 12-week 
period, or to a control group that received the education 
session only. The intervention used in the telephone 
coaching was integrated motivational interviewing and 
cognitive behavioural therapy.
Outcome measures  The primary health outcome 
was change in moderate-to-vigorous physical activity 
(MVPA), objectively measured via accelerometry. The 
secondary outcome was the quality-adjusted life-year 
(QALY) determined by the 12-item Short Form Health 
Survey Questionnaire. Outcome data were measured at 
baseline, postintervention (3 months) and follow-up (6 
months). Incremental cost-effectiveness ratios (ICERs) 
were calculated for each outcome. Non-parametric 
bootstrapping techniques and sensitivity analyses were 
performed to account for uncertainty.
Results  The mean intervention cost was $279±$13 
per person. At 6 months follow-up, relative to control, 
the intervention group undertook 18 more minutes of 
daily MVPA at an ICER of $15/min for each additional 
minute of MVPA. With regard to QALYs, the intervention 
yielded an ICER of $36 857 per QALY gained. Sensitivity 
analyses indicated that results were robust to varied 
assumptions.
Conclusion  Telephone coaching was a low-cost strategy 
for increasing MVPA and QALYs in insufficiently physically 
active ambulatory care hospital patients. Additional 
research could explore the potential economic impact of 
the intervention from a broader healthcare perspective.
Trial registration number  ANZCTR: 
ACTRN12616001331426.

Introduction
Insufficient physical activity (PA) is an estab-
lished risk factor for the development of a 
number of chronic diseases, including cardio-
vascular disease, type 2 diabetes and obesity.1 
Despite the well-established benefits of PA,2 
more than half of the population does not 
attain sufficient levels of PA to derive such 
benefits.3 The estimated cost of insufficient 
PA in Australia is $A805 million per annum.4 
Addressing the prevalence of insufficient PA 
is a major public health priority, and neces-
sitates that multiple sectors of the health-
care industry are actively engaged in PA 
promotion.5

Hospitals are important settings in which 
to offer health promotion interventions, for 
both admitted and ambulatory care. In the 
hospital setting, ambulatory care refers to 
non-admitted clinics that patients attend for 
specialist medical care. Patients attending 
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ambulatory care hospital clinics are more likely than 
the general population to have one or more chronic 
disease.6 7 Hospital patients can be motivated to engage 
with lifestyle behaviour change as their health is already 
compromised.8 9 Attending a hospital has been identified 
as a major life event,10 and a hospital visit has the poten-
tial to initiate health behaviour change.8 Ambulatory 
care settings provide an ideal opportunity for behaviour 
change interventions.8 10 Substantial efforts have been 
made to promote increased engagement in PA using 
individual and population-based approaches.11 This has 
resulted in an increased use of behaviour change inter-
ventions to influence participation in PA.12

A number of studies suggest that telephone coaching 
results in improved clinical outcomes, self-efficacy and 
health status,13 14 as well as increases in PA.15 16 Additional 
work is required to embed telephone coaching within 
existing health services.13 15 To make the benefits of 
telephone coaching more broadly available for hospital 
outpatients, telephone coaching has been delivered in 
addition to standard ambulatory care.17 The addition of 
telephone coaching to standard care resulted in signif-
icant improvements in objectively measured PA and 
health-related outcomes;17 however, the cost to improve 
these outcomes has not been reported.

Few studies have employed any form of economic anal-
yses on telephone coaching, and little is known about the 
relative cost-effectiveness of adding telephone coaching 
to routine care in ambulatory care hospital settings. The 
purpose of this study was to evaluate the cost-effectiveness 
of the Healthy4U programme for increasing measured 
PA and the number of quality-adjusted life-years (QALYs) 
experienced over a 6-month period from a hospital 
perspective.

Methods
Study design
The Healthy4U study was a single-blind randomised 
controlled trial (RCT) reported in line with the CHEERS 
reporting guidelines18 (online supplementary file 1). 
The trial design, participants, sample size, intervention, 
outcomes and ethics approvals have been described in 
detail elsewhere.17 Briefly, between October 2016 and 
December 2017, 72 insufficiently physically active adults, 
aged 18–69 years, were recruited from ambulatory care 
clinics at a major hospital in a regional town in Victoria, 
Australia. The primary aim was to promote change in 
objectively measured PA during the trial.

Intervention
All enrolled participants attended a 30-min group 
education session. The education session was a facili-
tated learning session focused on self-management and 
lifestyle modification, and was carried out using a self-
determination theory framework.19

The intervention group completed a telephone-based, 
integrated motivational interviewing and cognitive 

behavioural therapy (MI-CBT) intervention, delivered 
in eight 30-min sessions over 12 weeks. The intervention 
was delivered by an experienced allied health clinician 
trained in MI-CBT. All participants enrolled into the 
control arm attended the education session. Apart from 
contact regarding follow-up outcome measures, partici-
pants in the control group received no further contact 
initiated by the research team.

Measurement of effects
Outcome measures were recorded at baseline, after 
3 months of intervention (postintervention) and at 6 
months (follow-up) by assessors blinded to the study 
group assignment. The primary outcome measure was 
change in moderate-to-vigorous physical activity (MVPA), 
objectively measured by accelerometry (wGT3X-BT; 
Actigraph, USA). Daily MVPA was determined using the 
manufacturers software (Actilife; Actigraph, USA) and 
the Freedson Adult (1998) cut point (vector magnitude 
>1961 cpm).20 To be included in the analysis, a minimum 
wear time of ≥10 hour/day for 5 of the 7-day period was 
required, including at least one weekend day.21 Weekly PA 
totals were summed from the daily totals for persons with 
7 valid days of monitoring, or estimated as seven times 
the average daily total for persons with 5–6 valid days 
of monitoring. Using the summed weekly totals, partici-
pants were classified as either meeting or not meeting the 
recommended PA guidelines.22

A secondary outcome was a change in health-related 
quality of life (HrQoL) and QALYs, which was derived 
from the Medical Outcomes Study Short Form 12 Health 
Survey (SF-12) and the standard Brazier algorithm.23 24 
The SF-12 scores were converted to utility scores on a 
scale of 0–1, with a higher score indicating a more favour-
able health state.24 These utility estimates were converted 
to QALYs by calculating the ‘area under the curve’ utility 
estimates for the different follow-up time intervals for 
each participant, weighted by the length of follow-up at 
that time interval.

Measurement of costs
The cost analysis was designed and conducted from a 
hospital perspective, which allows healthcare organi-
sations to gauge the approximate cost of offering this 
programme.25 A bottom-up microcosting approach was 
used to calculate the intervention costs.26 This approach 
involves the detailed collection of information regarding 
the quantities of resources consumed while imple-
menting and executing the interventions, as well as 
their respective unit prices.26 Only those costs involved 
in implementing the intervention (eg, training of indi-
viduals carrying out and undertaking the intervention) 
were included. Protocol-driven costs, namely the costs of 
gathering data as part of the clinical trial were considered 
to be sunk costs and were therefore excluded from the 
cost-effectiveness analysis.25

The programme costs included group facilitator time, 
intervention time and supplies. The group facilitator’s 
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Table 1  Utilisation and cost of programme delivery for intervention and control groups

Item Provider Units
Time 
(hours) Cost/hour $A Total $A cost per participant

Intervention group

 � Group sessions Allied health professional 1 2.5 41.90 17.45

 � Phone call reminders Intervention assistant 8 0.25 22.80 45.6

 � Intervention sessions Allied health professional 8 0.5 41.90 167.6

 � Programme manual 3.5

 � Staff training 44.6

Total cost/participant 279

Control group

 � Group sessions Allied health professional 1 2.5 41.90 17.45

 � Programme manual 3.5

Total cost/participant 21

time was spent preparing for and facilitating group meet-
ings. The intervention assistant’s time was calculated 
as the time spent undertaking reminder phone calls to 
participants. The intervention costs were calculated as 
the time spent in one-to-one consultation with the partici-
pants. Both group facilitation and intervention costs were 
calculated using the annual salary of an experienced 
allied health clinician as they would most likely be used 
in delivering MI-CBT were the intervention to be imple-
mented on a large scale ($A82 924). Intervention assis-
tant costs were based on the annual salary of an Allied 
Health Assistant ($A45 338). Finally, the costs of supplies, 
including the programme manuals, were included in the 
programme cost.

The group facilitator’s time per group meeting was 
estimated at 2.5 hours, which included 0.5 hours for the 
group meeting itself, 1.0 hour to set up before and clean 
up after the group meeting, and 1.0 hour to prepare 
for the group meeting (ie, reviewing meeting notes and 
presentation material). The group facilitator’s cost per 
meeting per participant was calculated by dividing the 
facilitator’s cost per meeting by the number of partici-
pants who attended each meeting. Due to the short time-
frame in which costs and effects occurred, discounting 
was not necessary.27 All programme costs were calculated 
in 2017 Australian dollars (AU$).

Statistical analysis
Analyses of trial data have been reported elsewhere.17 
In brief, mixed-model analysis of variances were used 
to assess the effects of the intervention on each of the 
outcome variables. The mean±SD for the overall cost 
and for the change in each outcome at 6 months was 
calculated. For each outcome, the incremental cost-
effectiveness ratio (ICER) was calculated by dividing the 
difference in costs by the difference in effects between the 
intervention and control groups. The difference in effects 
between the two groups was calculated using a change 
from baseline approach to control for different baseline 

utilities. Uncertainty in the ICER estimates was accounted 
for by generating 1000 bootstrap replicates of the data 
set, a widely used method in health economic evaluations. 
Probabilistic sensitivity analysis was completed by calcu-
lating the cost-effectiveness acceptability curve (CEAC) 
derived from the bootstrap replicates. CEAC indicates 
the probability that the intervention was cost effective at 
different values of willingness to pay for the additional 
improvement in the outcome.28

In addition, four sensitivity analyses were used to 
examine how the results changed under different input 
assumptions. In the first two analyses, personnel wages 
and training costs were varied by 20% in either direction 
before recalculating the ICERs. The third sensitivity anal-
ysis used the summed weekly MVPA totals to estimate the 
ICER for each additional minute of MVPA per week. The 
fourth sensitivity analysis considered a different outcome 
measure for PA, using the summed weekly MVPA totals 
to estimate the ICER for changing one individual from 
insufficiently physically active to sufficiently physically 
active (≥150 min MVPA per week).22

Patient and public involvement
Patients were not involved in the research question, study 
design or the conduction of the study.

Results
Resource use and costs
Seventy-two participants were randomised; the group 
consisting of 54 females and 18 males, with an average 
age of 53±8 years (online supplementary file 2). A 
total of 72 participants completed their baseline and 
3-month assessment, and 68 participants completed 
the 6-month assessment. For participants with missing 
data at 6-month follow-up (n = 2 in both groups), the 
last-observation-carried forward approach was adopted. 
The programme resources and cost per participant are 
described in table 1. Attendance at the education session 
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Table 2  Costs, changes in outcomes and incremental cost-effectiveness ratios at follow-up

Outcome Cost$A/participant Outcome Incremental cost $A Incremental outcome ICER

MVPA

 � Control 21 23

 � Intervention 279 41 258 18 $A15/min MVPA per day

QALYs

 � Control 21 −0.005

 � Intervention 279 0.002 258 0.007 $A36 857/QALY

ICER, incremental cost-effectiveness ratio; MVPA, moderate-to-vigorous physical activity; QALYs, quality-adjusted life-years.

Figure 1  Cost-effectiveness acceptability curve showing 
the probability of the interventions being cost-effective in 
comparison to control for moderate-to-vigorous physical 
activity (MVPA).

Figure 2  Cost-effectiveness acceptability curve showing 
the probability of the interventions being cost-effective in 
comparison to control for quality-adjusted life-years (QALYs).

was mandatory, with full attendance recorded for both 
groups. The mean group programme time was 34±6 min, 
and the mean total participant time spent in the inter-
vention was 242±14 min. The mean cost per participant 
was $279±$10 for intervention versus $21±$3 for control. 
The main component costs of MI-CBT were intervention 
delivery and training.

Health outcomes
Table  2 presents the mean costs and the mean change 
in each outcome at follow-up for each group, and the 
corresponding ICERs. The ICER for MVPA was $15 per 
each additional minute of MVPA per day. The difference 
in QALYs between intervention and control groups was 
0.007 QALYs over the course of the follow-up period. The 
ICER for the intervention group in comparison with the 
control group was $36 857 per QALY gained. Figures 1 
and 2 illustrate the CEAC for each outcome derived from 
non-parametric bootstrapping replicates. For PA, given a 
willingness to pay of $15 per additional minute of MVPA, 
the probability that the intervention was cost effective 
was 67% (figure 1). At a willingness to pay of $37 000 per 
QALY gained, the probability that the intervention is cost 
effective was 52% (figure  2). If the decision maker was 
willing to pay $40 000 per QALY, the probability of cost-
effectiveness for the intervention was 70% (figure 2).

In the sensitivity analyses, training and implementation 
costs were varied 20% in each direction, and the corre-
sponding ICERs were recalculated (table 3). The varied 
ICERs for MVPA were found to range from $11 to $17 per 
each additional minute of MVPA per day, while the ICER 
for QALYs ranged from $29 428 to AU$44 285 per QALY 
gained. The third sensitivity analysis demonstrated an 
ICER of $2.86 per additional minute of MVPA per week. 
The final sensitivity analysis found that the intervention 
group was 33% more likely than control to meet recom-
mended PA guidelines at follow-up, with an ICER of $781 
per PA guideline attained.

Discussion
This study examined the clinical and economic implica-
tions of a behaviour change intervention for changes in 
PA and QALYs for insufficiently physically active adults 
presenting to an ambulatory care clinic in a regional 
public hospital setting. Over the follow-up period, the 
MI-CBT intervention was significantly more effective 
than control in increasing PA and HrQoL. To the best 
of our knowledge, this is the first study to evaluate the 
cost-effectiveness and cost-utility of an integrated MI-CBT 
intervention for health-related behaviour change.

Telephone coaching can be cost effective for increasing 
PA with patients with or at risk of chronic disease.29 30 
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Table 3  Sensitivity analyses for costs, changes in outcomes and incremental cost-effectiveness ratios at follow-up

Outcome
Cost $A/
participant Outcome

Incremental 
cost $A

Incremental 
outcome ICER

MVPA+20% variation in cost

 � Control 25 23

 � Intervention 335 41 310 18 $A17/min MVPA per day

QALY+20% variation in cost

 � Control 25 −0.005

 � Intervention 335 0.002 310 0.007 $A44 285 QALY

MVPA-20% variation in cost

 � Control 17 23

 � Intervention 223 41 206 18 $11/min MVPA per day

QALY-20% variation in cost

 � Control 17 −0.005

 � Intervention 223 0.002 206 0.007 $A29 428 QALY

MVPA min per week

 � Control 21 170

 � Intervention 279 260 258 90 $A2.86/min MVPA per week

PA guidelines attained

 � Control 21 20/36 (55%)

 � Intervention 279 31/36 (86%) 258 33% $A781/PA guideline 
achieved

ICER, incremental cost-effectiveness ratio; MVPA, moderate-to-vigorous physical activity; PA, physical activity; QALYs, quality-adjusted life-
years.

However, little is known about the cost-effectiveness of 
adding preventive interventions to routine hospital care, 
where implementing an intervention requires an upfront 
investment of money. The total estimated cost of delivering 
the MI-CBT intervention was $279 per person, resulting 
in the average attainment of 41±12 min of MVPA per day 
at follow-up. The per person cost was similar to the $245 
per person found in a recent primary care intervention 
for PA change,31 while both are considerably lower than 
costs of $1756/person32 and $1562/person33 reported in 
other lifestyle interventions aiming at changes in PA.

The cost-effectiveness analysis for measured MVPA indi-
cated a cost of $15 per each additional minute of MVPA 
per day. Over the 6-month follow-up period, this can be 
translated to a total cost of $9 per day, or $63 per week to 
increase MVPA by 150 min. Sensitivity analysis indicated 
a one-time cost of $2.86 per each additional minute of 
MVPA per week, or $8.25 per week to increase MVPA to 
150 min a week over the 6-month follow-up. The cost of 
$8.25 per week to increase MVPA to 150 min is compa-
rable to the $4.99,34 $8.1335 and $10.1936 per week found 
in other interventions aimed at increasing PA. Increases 
in PA result in decreased healthcare use, even in the short 
term, which result in net savings to society over time.37 
Determining the cost-effectiveness of integrating tele-
phone coaching into routine care from a hospital perspec-
tive is dependent on the willingness-to-pay for each 
additional minute of MVPA. Interpreting the ICER of $15 

per additional minute of MVPA found here is difficult as 
there is no standard value for how much policy-makers 
are willing to pay per additional minute of MVPA.34 The 
CEAC indicated a probability of 67% that $15 per addi-
tional minute of MVPA was cost-effective (figure 1).

The intervention group was 33% more likely than the 
control group to undertake sufficient PA at follow-up. 
Sensitivity analysis demonstrated an ICER of $781 for 
converting one insufficiently physically active adult to 
a sufficiently active state over the 6-month follow-up 
period. This value falls with the ranges of $175 to $1801,38 
and $521 to $579039 estimated in systematic reviews inves-
tigating the cost-effectiveness of PA interventions. Under-
taking sufficient PA is strongly associated with decreased 
risk of chronic disease, morbidity and mortality,1 as well as 
decreased healthcare expenditure over time.37

In the cost-utility analysis, an incremental change in 
QALYs of 0.007 was demonstrated between the inter-
vention and control groups, resulting in an ICER of 
$36 857 per QALY gained. The ICER of $36 857 per 
QALY gained is considerably smaller than the $58 924 
per QALY gained32 and the $68 101 per QALY gained33 
found in similar intervention studies. Oksman et al 
recently reported an ICER of $48 000 per QALY gained 
for a telephone-based health coaching intervention for 
chronic disease patients.40 Direct comparison with the 
results from the aforementioned studies is challenging 
because different cost perspectives were considered in 
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these analyses. Nonetheless, the ICER of $36 857 per 
QALY falls under the commonly used threshold of $50 
000 per QALY gained proposed for medical treatments 
and procedures.41 Sensitivity analysis demonstrated that 
costs for the Healthy4U study are only mildly sensitive to 
typical variation in the cost input values. A variation in 
hourly wage costs had the largest impact on the ICERs; 
however, the ICERs remained well below the threshold 
of $50 000 per QALY gained at all imputed values. The 
CEAC provided a probability of 52% that the intervention 
was cost effective at a willingness to pay of $37 000 per 
QALY gained (figure 2).

Behaviour change interventions are typically used 
to modify specific lifestyle factors known to predispose 
individuals to increased risk of chronic disease over the 
longer term.42 The long-term impact of such interven-
tions on overall quality of life is less established. While the 
follow-up period in this study was too short for the medi-
ating effect of PA on broader health outcomes to become 
fully apparent,42 the relatively small observed change in 
QALYs over 6 months was a combination of the −0.005 
fall in the control group and the 0.002 increase in the 
intervention group. This finding supports the suggestion 
that an important impact of behavioural interventions on 
quality-of-life over the longer term might be to attenuate 
expected declines in HrQoL.43

This study was unique in that we enrolled participants 
from an ambulatory care clinic in a public hospital, inte-
grating preventative health into secondary care. It is 
important to note that this intervention was carried out 
in addition to standard care, not as a substitution, and 
as such an economic evaluation costed from a hospital 
perspective offers healthcare providers an estimate of the 
costs and effects of adding a preventative health interven-
tion to clinical care. This study is one of the few economic 
evaluations of telephone coaching carried out in real-life 
settings using an RCT design. The addition of preventive 
health measures is likely to cost hospitals more; however, 
these preventive measures might be worthwhile due to 
the substantial health benefits that they confer, relative 
to their cost.37 Nevertheless, implementation remains 
a challenge for hospitals,15 and it will be important to 
engage with key stakeholders, especially clinic leaders, to 
identify specific patients who can benefit from telephone 
coaching.44 Health services with high implementation 
rates of telephone coaching have used multicomponent 
strategies to engage staff, as they were the most important 
source of referrals.44 Investigating hospital clinicians’ 
practice and beliefs around preventive health can also 
facilitate the development of pathways to increase preven-
tive health practice in the hospital setting.45

The greatest cost of the intervention was in the delivery, 
due to the fact that it was delivered individually by trained 
personnel. These costs could be reduced by decreasing 
the number of intervention sessions, with a recent meta-
analysis indicating that five sessions of MI-CBT are signifi-
cantly effective for PA change.46 Costs could potentially 
be reduced by incorporating digital technology into the 

intervention to decrease the time spent by trained profes-
sionals in 1:1 sessions. Innovations in digital technologies 
can assist individuals with health behaviour change,47 
which can potentially reduce healthcare expenditure.47 48 
The long-term cost-effectiveness of digital health technol-
ogies has not been established.47

The use of objectively measured PA at all time points was 
a considerable strength of the study. Objective measures 
offer more precise estimates of activity intensity while 
removing many of the issues associated with participant 
recall and response bias.49 Individuals have been demon-
strated to overestimate their PA levels via self-report.38 
Overestimation of PA can result in inaccurate estima-
tions of both effectiveness and the cost-effectiveness of 
interventions.50 Using objectively measured changes in 
PA and the collection of full cost data for all participants 
strengthens our findings.49

This study has a number of limitations. A noteworthy 
limitation of this study is the restricted perspective used 
for the economic evaluation. Using a single hospital 
perspective might have led to the exclusion of important 
costs and benefits from a societal perspective, including 
healthcare utilisation and changes in productivity.51 
Economic analyses from a societal perspective offer the 
most comprehensive evidence from which to base deci-
sions.51 However, due to the relatively short follow-up 
time of this study, it was not feasible to undertake this 
method. Significant effects on overall healthcare utilisa-
tion or productivity loss were not expected over the time-
frame of this study.52 As the intervention was delivered 
using the telephone, the intervention required relatively 
small amounts of participant time. With this in mind, the 
participant opportunity costs were expected to be small 
and therefore not included in the analyses. Additionally, 
the study participants included 54 females and 18 males, 
which might limit the generalisability of the current find-
ings to different populations.

To the best of our knowledge, this is the first study 
comparing the cost-effectiveness and cost-utility of an 
integrated MI-CBT intervention for health behaviour 
change among community-dwelling adults presenting 
to a secondary care clinic in a regional public hospital 
setting. Considering the large group of people who might 
benefit from such an intervention (ie, approximately 50% 
of adults aged 18–69 years in Australia who are currently 
insufficiently physically active), the widespread adoption 
and implementation of MI-CBT to increase PA could 
have important economic implications. However, further 
research with a more comprehensive economic analysis is 
needed to investigate whether the long-term benefits of 
MI-CBT might justify this type of investment.

Conclusion
The Healthy4U programme is a relatively low-cost strategy 
for increasing PA among insufficiently physically active 
adults presenting to an ambulatory care hospital clinic. 
The intervention increased measured PA and quality 
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of life at low costs, with positive effects maintained out 
to 6 months. By increasing PA and quality of life at low 
costs, integrating telephone coaching into secondary 
hospital care offers a potentially cost-effective investment 
to produce better public health outcomes. The results 
are however grounded on a short-term follow-up and 
a restricted economic perspective, and more evidence 
is needed to explore the potential long-term economic 
impact of the intervention from a broader healthcare 
perspective.
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