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Abstract

The Healthy 4U-2 randomised controlled trial demonstrated that a physical activity (PA) tele-

phone coaching intervention was effective for improving objectively-measured PA and

health-related outcomes. The current study reports on an economic evaluation performed

alongside the trial to determine whether this effective intervention is also cost-effective from

a healthcare funder perspective. Participants (N = 120) were insufficiently physically active

adults recruited from an ambulatory care clinic in a public hospital in regional Australia. The

primary outcome was change in moderate-to-vigorous physical activity (MVPA) measured

using accelerometers. Changes in quality-adjusted life-years (QALYs) were derived from

the 12-Item Short Form Health Survey Questionnaire (SF-12). Incremental cost-effective-

ness ratios (ICERs) were calculated for each outcome. Uncertainty of cost-effectiveness

results were estimated using non-parametric bootstrapping techniques and sensitivity anal-

yses. The mean intervention cost was $132 per person. The control group incurred higher

overall costs compared to intervention ($2,465 vs. $1,743, respectively). Relative to control,

the intervention resulted in incremental improvements in MVPA and QALYs and was

deemed cost-effective. Probabilistic sensitivity analysis indicated that compared to control,

the intervention would be cost-effective for improving MVPA and QALYs at very low willing-

ness to pay thresholds. Sensitivity analyses indicated that results were robust to varied

assumptions. This study shows that PA telephone coaching was a low-cost strategy for

increasing MVPA and QALYs in insufficiently active ambulatory hospital patients. Findings

of health benefits and overall cost-savings are uncommon and PA telephone coaching

offers a potentially cost-effective investment to produce important public health outcomes.
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Introduction

Insufficient physical activity (PA) is an established risk factor for the development of a number

of chronic diseases such as coronary heart disease, stroke, cancer and type 2 diabetes [1]. Insuf-

ficient PA also imposes a serious financial burden on society as a result of morbidity, health-

care costs and productivity loss [2]. The direct cost of insufficient PA on healthcare systems

worldwide is estimated to be 53.8 billion international dollars [3]. The combined health and

economic burden that insufficient PA exacts on society highlights the need for interventions

to stimulate individuals to increase and maintain PA, which might improve public health out-

comes and ultimately reduce the associated healthcare costs [4].

Individually tailored behaviour change interventions are required to promote PA change

[5]. Key requirements for PA behaviour change include increasing motivation, self-efficacy,

effective goal setting, lapse prevention and performance feedback [6]. Telephone coaching is

an established method of delivering individually tailored PA behaviour change interventions

[5]. Telephone coaching enables personal relationships to develop and repeated contacts pro-

vides opportunity to address the key requirements for PA change [6].

To address the burden of insufficient PA, all sectors of the healthcare industry need to

incorporate strategies to promotion PA [7]. Ambulatory hospital clinics are important settings

to promote PA change [8]. The health of hospital patients is likely to be compromised and

patients can be motivated to consider behaviour change [9]. Doctors are repeatedly seen as

reliable sources of health information and doctors’ recommendations to increase PA can influ-

ence change [10]. We conducted a randomised controlled trial that used surgeons consulting

in ambulatory hospital clinics to verbally recommend patients to increase PA and engage in a

follow-on PA telephone coaching intervention. The surgeons highlighted the need for PA

change, and signposted patient to the PA coaching intervention designed to address determi-

nants of PA change. The results of the trial indicated that the PA telephone coaching resulted

in significant maintained improvements in device-measured PA and health-related outcomes

[11, 12]. The cost to improve these outcomes has not been reported.

Despite the increased use of PA coaching interventions, economic analyses of intervention

studies are relatively scarce. A recent systematic review found only 9 studies reported the cost-

effectiveness of PA coaching to increase PA in adult populations [13]. None of these interven-

tions were delivered to hospital populations [13]. Economic analyses are essential for bridging

the research-to-practice gap and are needed to inform implementation feasibility [14]. Due to

fiscal constraints, hospitals and healthcare decision makers need to be informed of interven-

tions that provide value for money. The absence of economic evidence might hamper potential

implementation of PA telephone coaching research into healthcare policy and practice [4].

The purpose of the current study was to evaluate the cost-effectiveness of a PA telephone

coaching program for increasing device-measured PA and quality-adjusted life-years (QALYs)

in insufficiently physically active ambulatory hospital patients from a healthcare funder

perspective.

Methods

This study is an economic analysis performed alongside the Healthy 4U-2 randomised con-

trolled trial and was reported in line with the Consolidated Health Economic Evaluation

Reporting Standards (CHEERS) reporting guidelines [15]; see S1 Checklist (CHEERS

Checklist).

The Healthy 4U-2 study design, participants, intervention, outcomes have been

described in detail elsewhere [11]. In brief, from January 2019 to September 2019, a total

of 120 insufficiently active adults were recruited from ambulatory medical clinics at a
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major hospital in a regional town in Victoria, Australia into a PA coaching intervention

study. During ambulatory medical consultations surgeons provided patients with a verbal

recommendation to engage in PA coaching and the research flier. The participant flow

through the study is depicted in Fig 1.

The study was approved by the Research Ethics Committees of Bendigo Health Care Group

(approved November 1, 2018; reference number LNR/18/BHCG/44121) and La Trobe Univer-

sity College of Science Health and Engineering Human Ethics Sub-Committee (approved

November 13, 2018). Participants provided informed written consent prior to starting the

study. The study was registered with the Australian and New Zealand Clinical Trials Registry

(ACTRN12619000036112) prior to participant recruitment. The study protocol and support-

ing CHEERS checklist for this trial are available as supporting information; see S1 File (Study

Protocol) and S2 Checklist (CONSORT Checklist).

Fig 1. CONSORT flow diagram.

https://doi.org/10.1371/journal.pone.0270211.g001
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Intervention

All enrolled participants attended a 30-min group education session prior to group allocation.

The education session was a facilitated learning session carried out using a self-determination

theory framework [16]. Self-determination theory was used to support, educate and motivate

participants around PA change and PA self-management [16].

Participants in the intervention arm completed an individually-delivered telephone-based

PA coaching intervention that comprised integrated motivational interviewing and cognitive

behaviour therapy (MI-CBT). The coaching was delivered in five 20-min sessions over 12

weeks. The intervention was delivered by an experienced Australian Health Practitioner Regu-

lating Authority registered physiotherapist trained in MI-CBT including its application in

research [17]. The clinician delivered the intervention sessions as part of a stand-alone

research project and not in addition to existing clinical time. Participants enrolled into the

control arm attended the education session only.

Measurement of effects

Outcome measures were recorded at baseline, after 3 months (post-intervention) and at 9

months (follow-up) by assessors blinded to the study group assignment (Fig 1). The primary

outcome measure was change in minutes per day of moderate-to-vigorous physical activity

(MVPA) measured by accelerometry (wGT3X-BT; Actigraph, USA). Daily measures of MVPA

were determined using the manufacturer’s software (Actilife; Actigraph, USA) and the Free-

dson Adult (1998) cut point (vector magnitude >1961 cpm) [18]. A minimum wear time of

�10 hour/day for 5 of the 7-day period, including at least one weekend day was required to be

included in the analysis.

Weekly PA were summed from using daily totals for persons with 7 valid days of monitor-

ing, or estimated as seven times the mean daily total for persons with 5–6 valid days of moni-

toring. The summed weekly totals were used to classify participants as either meeting the

recommended PA guidelines (�150 mins/week of MVPA), or not [19].

Health-related quality of life (HrQoL) in terms of QALYs was assessed using the 12-Item

Short Form Survey (SF-12) [20]. The SF-12 scores were converted to utility scores using the

standard Brazier algorithm [21]. Utility scores were measured on a scale of 0–1 where a higher

score indicated a more favourable health state. The utility estimates were converted to QALYs

by calculating the ‘area under the curve’ utility estimates for the different follow-up time inter-

vals for each participant, weighted by the length of follow-up at that time interval.

Measurement of costs

The economic evaluation was performed from the perspective of the healthcare funder.

Healthcare costs, community service costs and intervention costs were collected over the trial

period. All costs were calculated in 2019 Australian dollars (AU$). The costs and time attribut-

able to undertaking the research and the development of the intervention were excluded, as

these costs will not have to be paid in future implementation.

The costs relevant for implementation of the intervention included invitation costs, print-

ing and postage costs, education session delivery time, intervention delivery time and research

assistant time. We calculated the education group facilitator’s time at 2.5 hours for each group.

This included 1.0 hour to prepare for the group meeting (review of educational material), 0.5

hours to facilitate the group meeting itself, and 1.0 hour was allocated to set-up and clean up

after the group meeting. The education group facilitator’s cost per participant was calculated

by dividing the facilitator’s cost per meeting by the number of participants who attended the

meeting. The costs for the individually delivered intervention were calculated as the time spent

PLOS ONE Economic evaluation of telephone coaching for insufficiently active ambulatory hospital patients

PLOS ONE | https://doi.org/10.1371/journal.pone.0270211 June 23, 2022 4 / 15

https://doi.org/10.1371/journal.pone.0270211


in delivering the PA telephone coaching with the participants. The education group and inter-

vention were delivered by a senior allied health clinician; the time was valued at an annual sal-

ary of AU$84, 168 using the national mean registered allied health professional salary [22].

The intervention assistant’s time was spent reviewing symptom reports, accelerometer prob-

lems, voicemails left by participants and undertaking reminder phone calls to participants.

This time was valued at using the annual salary of an Allied Health Assistant (AU$46, 758)

[22].

Based on economic evaluation methodology we deemed the following health care costs to

be relevant: consultations with general practitioner, allied health clinician (e.g., dietician, phys-

iotherapist), practice nurse, medical specialist, or any remaining health care providers [14].

We included hospital admissions as relevant costs. Healthcare costs were retrospectively

assessed at 3-month intervals over the 9-month follow-up period using a costing question-

naire. To assess healthcare costs, participants reported consultations with health care providers

and the number of times they used the service. Where appropriate, participants reported hos-

pital admissions, including surgeries and the number of nights they stayed in the hospital.

Healthcare costs were valued using National Weighted Activity Unit calculators from the Aus-

tralian Independent Hospital Pricing Authority [23]. Unit pricing for subcategories of health-

care use is provided in S1 Table (Unit pricing for subcategories of healthcare use).

Sample size and power

The sample size calculation was based on findings from a comparable trial with a relevant pop-

ulation of insufficiently physically active ambulatory hospital patients [17]. Based upon this

data a sample size of 50 participants per treatment group was required to detect a between

group difference of 30 ± 13 (mean ± SD) mins/week MVPA, with the alpha set at 0.05, and the

power set at 0.80. To protect for an assumed 20% loss to follow-up, a total of 120 participants

were recruited.

Statistical analysis

The mean ± SD for the overall cost and for the change in each outcome at 9 months was

summed. The incremental cost-effectiveness ratio (ICER) was calculated for all outcomes by

dividing the difference in costs by the difference in effects between the intervention and con-

trol groups. The difference in effects between the two groups was calculated using a change

from baseline approach to control for different baseline utilities. To account for uncertainty in

the ICER estimates, cost and effects pairs were bootstrapped (1000 bootstrap replications).

Results of the bootstrapping analysis computed a cost-effectiveness acceptability curve

(CEAC) and cost-effectiveness plane for each outcome. The CEAC indicates the probability

that the intervention was cost effective at different values of willingness to pay for the addi-

tional improvement in the outcome [24]. The cost-effectiveness plane visually represents the

differences in costs and health outcomes between treatment alternatives on a graph. The graph

demonstrates both the uncertainty and the magnitude of the estimates [14].

If an intervention results in higher effects with lower costs the intervention is preferred

(dominant); conversely, an intervention with lower effects and higher costs is not preferred

(dominated) [14]. Where interventions results in higher effects and higher costs, or lower

effects and lower costs, the preference for an intervention condition depends on how much

the stakeholder is willing to pay for an incremental gain in the outcome [14]. At present there

is no fixed willingness-to-pay (WTP) threshold for PA outcomes. Preventive health interven-

tions often use a maximum WTP of AU$30,000/QALY [25].
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To account for uncertainty of parameter estimates, sensitivity analyses were performed to

examine how the results changed under different input assumptions. In the first two analyses,

program costs were varied by 20% in either direction before recalculating the ICERs. The 20%

variation in program costs can provide an indication of the cost effectiveness of the interven-

tion using clinicians across differing pay grades and might be of interest to healthcare funders.

The third sensitivity analysis used the summed weekly MVPA totals to estimate the ICER for

each additional minute of MVPA per week. The fourth sensitivity analysis used the summed

weekly MVPA totals to estimate the ICER for changing one individual from insufficiently

physically active to sufficiently physically active [19]. The fifth sensitivity analysis was per-

formed considering outcomes at 12 months. To calculate this, health service utilisation was

calculated from participants using the costing questionnaire; outcome data was extrapolated

using the last-observation carried forward method [26].

IBM SPSS version 27.0 (SPSS Inc., Chicago, IL, USA) and Microsoft Excel were used in the

data analyses. The University Of Oxford Applied Methods Of Cost-effectiveness Analysis in

Healthcare bootstrapping models [27] were used in Microsoft Excel.

Results

In total, 120 participants were recruited into the study. The group consisted of 81 females

(68%) and 39 males, with a mean age of 53 ± 8 years. No statistically significant differences

were observed in demographic and clinical characteristics between the intervention and con-

trol groups at baseline. More than half (52%) of participants were classified as obese and 72%

were in gainful employment. The mean group participation time was 32 ± 5 min, and the

mean participant time spent in the intervention was 90 ± 12 min. The programme resources

and cost per participant are described in Table 1 with the PA telephone coaching cost repre-

senting 66% of the total cost.

Healthcare resource utilisation and cost

Total healthcare utilisation costs after 9 months for the intervention group were AU$1,743

compared to AU$2,465 for the control group, representing a statistically significant difference

in mean healthcare resource utilisation cost between the groups. The differences in subcatego-

ries of healthcare resource utilisation cost between the groups are presented in Table 2. Com-

pared to the intervention group there was a higher mean healthcare resource utilisation cost in

the control group for general practitioner, physiotherapy, medical specialist consultations and

Table 1. Healthy 4U-2 programme delivery costs.

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

Intervention group

Group Sessions AHP 1 2.5 42.60 12.50

Phone call reminders AHA 5 0.2 23.70 23.70

Intervention sessions AHP 5 0.30 42.60 63.90

Program manual 2.50

Total cost/participant 132

Control group

Group Sessions AHP 1 2.5 42.60 12.5

Program manual 2.5

Total cost/participant 15

AHA: Allied Health Assistant; AHP: Allied Health Professional.

https://doi.org/10.1371/journal.pone.0270211.t001
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for hospital admissions. The biggest difference in healthcare resource utilisation costs between

the two groups was the higher costs associated with hospital admissions in the control group

compared to the intervention group.

Cost-effectiveness. The cost-effectiveness analysis demonstrated that for PA change the

intervention group dominated the control group (Table 3). Participants in the intervention

group increased their average MVPA by 12 mins/day with a cost saving of AU$722 per partici-

pant over the 9-month follow up compared to control group. The CEAC indicated that the

intervention was preferred over the control group for all WTP thresholds, with a 99% proba-

bility of the intervention being cost-effective compared to control (see S1 Fig cost-effectiveness

acceptability curves). The distribution of the incremental cost-effect pairs from the 1,000 boot-

strap replications are shown in Fig 1. In 100% of the replications the PA telephone coaching

arm produced greater MVPA change at a lower cost than control.

Cost-utility. Participants who received the PA telephone coaching intervention gained

0.015 more QALYs than the control group over the follow-up period (Table 3). The PA coach-

ing intervention dominated the control group, producing the increased QALYs at lower over-

all costs. The intervention would be considered cost-effective for all WTP thresholds (see S1

Fig cost-effectiveness acceptability curves). Figs 2 and 3 highlight that in 99% of the boot-

strapped incremental cost-effect pairs the PA coaching arm resulted in a higher PA and QALY

gains than the control arm at a lower cost.

Table 2. Total program and healthcare resource costs.

Cost category Unit cost price AU$ Intervention AU$ Cost (SD) Control AU$ Cost (SD) P-value a

Program cost - 132 15

Health care cost - 1611 (1705) 2465 (3355) 0.031

General Practitioner 108.9 b 203 (116) 338 (159) 0.005

Practice Nurse 59.35 b 81 (139) 32 (53) 0.009

Physiotherapy 149 b 67 (99) 159 (198) 0.002

Exercise Physiology 138 b 90 (129) 67 (116) 0.362

Allied Health Varying b 263 (272) 224 (286) 0.451

Medical Specialist Varying b 128 (177) 301 (350) 0.001

Hospital admission Varying b 681 (1588) 1115 (1943) 0.142

Emergency Department Varying b 99 (192) 142 (250) 0.391

Total cost 1743 (1705) 2465 (3356) 0.042

a t-test between intervention and control groups
b Unit cost prices are indexed based on Australian data

https://doi.org/10.1371/journal.pone.0270211.t002

Table 3. Costs, changes in outcomes and incremental cost-effectiveness ratios at follow-up.

Outcome Cost AU$/Participant Outcome Δ cost AU$ Δ outcome ICER

MVPA

Control 2465 10

Intervention 1743 22 -722 12 AU$ -61/min MVPA per day a

QALYs

Control 2465 -0.006

Intervention 1743 0.007 -722 0.015 AU$ -48,133/QALY a

ICER: incremental cost-effectiveness ratio; MVPA: moderate-to-vigorous physical activity; QALYs: quality-adjusted life-years
a Dominant

https://doi.org/10.1371/journal.pone.0270211.t003

PLOS ONE Economic evaluation of telephone coaching for insufficiently active ambulatory hospital patients

PLOS ONE | https://doi.org/10.1371/journal.pone.0270211 June 23, 2022 7 / 15

https://doi.org/10.1371/journal.pone.0270211.t002
https://doi.org/10.1371/journal.pone.0270211.t003
https://doi.org/10.1371/journal.pone.0270211


Fig 2. Incremental cost-effect pairs from 1000 bootstrap resamples for MVPA change.

https://doi.org/10.1371/journal.pone.0270211.g002

Fig 3. Incremental cost-effect pairs from 1000 bootstrap resamples for QALY change.

https://doi.org/10.1371/journal.pone.0270211.g003
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Sensitivity analyses

In the sensitivity analyses, the PA telephone coaching was the dominant intervention across all of

the individual comparisons. When program implementation costs were varied 20% in each direc-

tion the PA telephone coaching resulted in improved outcomes and lower overall costs (Table 4).

The third and fourth sensitivity analyses demonstrated that relative to control the PA telephone

coaching intervention cost less to increase each additional minute of MVPA per week, and to

attain sufficient PA to meet the recommended PA guidelines at follow-up. When the HrQoL find-

ings were extended to 12 months the incremental cost difference between the groups decreased

slightly, while the incremental QALY gain increased. The PA telephone coaching was dominant

in this analysis, resulting in increases in QALYs at lower costs to control.

Discussion

This study examined the clinical and economic implications of a PA telephone coaching inter-

vention for changes in PA and QALYs for insufficiently physically active ambulatory hospital

patients. The economic analyses demonstrated that for all outcomes the PA telephone coach-

ing intervention dominated the control group, resulting in improved outcomes at a lower

overall cost. To the best of our knowledge, this is the first study to evaluate the cost-effective-

ness and cost-utility of a PA telephone coaching program for ambulatory hospital patients

from a healthcare funder perspective. The inclusion of healthcare resource utilisation and

costs in our calculations provides a more ecologically valid picture of costs associated with the

integration of preventive health into routine hospital care.

Table 4. Sensitivity analyses for costs, changes in outcomes and incremental cost-effectiveness ratios at follow-up.

Outcome Cost AU$/Participant Effect Incremental cost AU$ Incremental effect ICER

MVPA +20% variation in cost

Control 2958 10

Intervention 2092 22 -893 12 AU$ -76/min MVPA per day a

MVPA -20% variation in cost

Control 1972 10

Intervention 1395 22 -577 12 AU$ -49/min MVPA per day a

QALY +20% variation in cost

Control 2958 -0.007

Intervention 2092 0.008 -893 0.015 AU$ -57,733 QALY a

QALY -20% variation in cost

Control 1972 -0.006

Intervention 1395 0.007 -577 0.015 AU$ -38,478 QALY a

MVPA min per week

Control 2465 72

Intervention 1743 157 -722 85 AU$ -8.49/min MVPA per week a

PA guidelines attained

Control 2465 2/60 (3%)

Intervention 1743 30/60 (50%) -722 47% AU$ -1,536/PA guideline achieved a

QALY at 12 month follow-up

Control 2510 -0.017

Intervention 1822 0.018 -688 0.035 AU$ -19,657 QALY a

ICER: incremental cost-effectiveness ratio; MVPA: moderate-to-vigorous physical activity; QALYs: quality-adjusted life-years
a Dominant

https://doi.org/10.1371/journal.pone.0270211.t004
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The Healthy 4U-2 program was relatively low cost at AU$132 per participant and resulted

in the average attainment of 22 ± 10 min of MVPA per day at the 9-month follow-up. Costs of

PA coaching interventions vary. Intervention costs have been reported at greater than US$300

per person [13, 28], between US$100 and US$250 per person [17, 29], and 1 study reported

intervention costs lower than US$100 per person [30]. Only 1 study was carried out with

ambulatory hospital patients [17]. Hospitals are encouraged to deliver effective and efficient

prevention programs targeting high-risk individuals to increase PA and promote individual

self-management [31]. Despite this encouragement there is a scarcity of evidence relating to

the economic implications of adding preventive interventions to routine hospital care where

implementing an intervention requires an upfront investment of money.

The Healthy 4U-2 program was cost-effective as it resulted in lower healthcare funder costs

and an increase in daily MVPA compared to the control group. Although the intervention

required an upfront investment, the cost of $132 per participant is very low relative to the cost

of a hospital admission. In addition, within 9 months this investment resulted in cost savings

to the healthcare system due to decreased healthcare costs. Changes in PA have been shown to

decrease healthcare costs within a 2-year period [32]. The increase in PA and decreased health-

care utilisation resulted in lower overall costs and explain the high probability of the PA tele-

phone coaching being cost-effective. At present there is no standard value for how much

society or healthcare funders are willing to pay per additional minute of MVPA or any incre-

mental change in PA, but the negative ICER indicates that compared to control the PA tele-

phone coaching intervention represents an effective strategy for increasing PA among

ambulatory hospital patients at very low WTP thresholds. This study provides robust data

allowing healthcare services to consider whether they are willing to pay AU$132 to have indi-

viduals undertake 22 mins MVPA per day at 9 months and decrease healthcare utilisation

costs, or if they would allocate that money to other services.

A number of reviews have investigated the cost-effectiveness of interventions aiming to

increase PA [13, 33]. The standardised PA effect measure used in these reviews was the meta-

bolic equivalent of task (MET) measured in MET-hours gained per person per day. Using the

formula by Wu et al. [33] the Healthy 4U-2 intervention resulted in 0.9 MET-hours gained per

person per day. This is relatively strong incremental PA gain that can lead to substantial health

benefits for inactive populations as the largest health gains are derived in the first 15–29 mins/

day of PA by insufficiently active individuals [34]. The gain of 0.9 MET-hours/day is compara-

ble to the 0.84 [35, 36] and greater than the 0.35 [30] and 0.26 MET-hours gained [37] in simi-

lar PA coaching interventions. Only 1 of these studies used accelerometers to measure PA

[30]. Higher effects are generally observed in studies using subjective PA measures compared

to device measured [33], which strengthens the confidence in the cost-effectiveness of our

intervention.

In the cost-utility analysis the negative ICER indicates that relative to control the PA tele-

phone coaching intervention represents an effective strategy for increasing QALYs among

ambulatory hospital patients. The negative ICER falls far below the commonly used threshold

of AU$30,000/QALY gained used in preventive health interventions. Physical activity coaching

interventions are typically used to modify specific factors that can predispose individuals to

risk of chronic disease over the longer term [38]. The long-term impact of PA coaching inter-

ventions on health-related quality of life is less established. The 0.015 incremental change in

QALYs observed in the Healthy 4U-2 study was similar to incremental change of 0.01 QALYs

[37] and greater than the 0.009 [39] and 0.007 [17] QALYs found in similar studies. Ewald

et al. [36] found that telephone coaching had no impact on QALYs. Our current study was the

only one in which the intervention dominated the control for QALYs gained. The change in

QALYs over 9 months was a combination of the 0.006 decrease in the control group and the
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0.007 increase in the intervention group. Extrapolating the findings to 12 months in the sensi-

tivity analysis, the QALYs gained from the area under the curve increased to 0.035, driven by a

-0.017 fall in the control group and an increase of 0.018 in the intervention. The changes in

QALYs support the hypothesis that a key impact of behaviour change interventions on qual-

ity-of-life might be to attenuate expected declines in HrQoL over time [40]. Integrating PA

telephone coaching intervention into ambulatory hospital care represents a low-cost strategy

to simultaneously increase PA and health-related quality-of-life.

This study was unique in that we used consulting hospital surgeons to identify insufficiently

physically active individuals and then recommend that they engage with the PA telephone

coaching service. This approach was based on hospital surgeons’ stated preferences [41] and

represented a simulation of integrating brief preventative health interventions into secondary

care. The PA telephone coaching intervention was carried out in addition to standard care, not

as a substitution. The addition of preventive health interventions are likely to cost hospitals

more upfront, demonstrating the importance of investigating value for money. There is a scar-

city of economic evaluations of telephone coaching carried out in real-life settings using an

RCT design, and this study offers healthcare providers an estimate of the costs and effects of

adding a preventative health intervention to clinical care. This economic evaluation was nested

within a strong randomised controlled trial study design including long-term observations

and a broad costing perspective, which provides a robust description of costs and benefits [14].

This study has a number of limitations. First, participant time costs were not accounted for

in the costing analysis to provide a more societal perspective. The intervention was delivered

in 5 x 20-min sessions via the telephone and required relatively small amounts of participant

time. As such the opportunity costs to participants were expected to be small and were not

included in the analyses. Second, the sample size and power calculations were based upon

expected effect size for PA change. Estimating sample size and power are common challenges

in trials evaluating both clinical and cost-effectiveness outcomes [42]. Based upon recommen-

dations for dealing with this [42] the uncertainty around the estimate of cost-effectiveness was

explored through multiple replication bootstrapping analyses, and visually represented using

cost-effectiveness planes. Further studies examining the applicability and cost-effectiveness of

such an intervention on a large scale population are warranted. Third, although accelerometers

are more valid than self-report measures for measuring PA change they may induce a Haw-

thorn effect (i.e., an alteration of behaviour due to the awareness of being observed) [43]. Any

accelerometer measurement reactivity should have been equal within groups at both baseline

and follow-up and would not influence the measured change between the groups. In addition,

Ullrich and colleagues found that in an adult population (65% women, mean age = 54.6 y) all

7-day accelerometry assessments did not change MVPA levels [44]. Fourth, we recruited

patients from an ambulatory secondary care hospital clinic. Patients attending ambulatory

hospital clinics have higher rates of chronic disease than the general population and recruiting

from one site only may impact the broad generalizability of the findings to other populations

[45]. The average attainment of 22 ± 10 min of MVPA/ day at the 9-month follow-up in the

intervention group demonstrate that the PA coaching intervention offers a low cost option for

increasing PA in populations that may benefit from health behaviour change. Larger scale

studies may permit subgroup-analyses to examine the cost-effectiveness of telephone coaching

for patients with specific health conditions. Finally, the 9-month follow-up in this study, which

included a 6-month non-intervention period, is sufficient to meet conventional standards of

behaviour change maintenance [6]. Future research with a follow-up of more than 1 year is

needed to investigate the long-term health and economic benefits of this PA telephone

coaching.
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Conclusion

The Healthy 4U-2 programme is a low-cost strategy for increasing PA and QALYS among

insufficiently physically active ambulatory hospital patients recommended to engage in the

telephone coaching by consulting surgeons. The PA telephone coaching increased device-mea-

sured PA and quality of life and resulted in lower overall costs, mainly attributable to decreased

healthcare costs. Findings of health benefits and cost-savings are infrequent and integrating

PA telephone coaching into ambulatory hospital care offers a potentially cost-effective invest-

ment to produce better public health outcomes.
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