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Chapter 6

ABSTRACT

Objectives: To conduct a cost-effectiveness and return-on-investment (ROI) analysis
of a worksite physical activity and nutrition program for construction workers in
comparison with usual practice.

Methods: The intervention consisted of generic as well as tailored health
information and personal health counseling. A total of 314 participants were
randomized to the intervention (n=162) or control group (n=152). Data on body
weight, waist circumference, musculoskeletal disorders (MSD), work-related vitality,
and job satisfaction were collected at baseline, 6, and 12 months. Sickness absence
data were collected from company records. Other cost data were collected with
3-monthly questionnaires. Missing data were imputed using multiple imputation.
Cost-effectiveness analyses were conducted from both the societal and employer’s
perspective. A ROl analysis was performed from the employer’s perspective.
Bootstrapping techniques were used to assess the uncertainty of the results.

Results: Intervention costs per participant were €178 from the societal perspective
(bottom-up micro-costed) and €287 from that of the employer (market prices).
At 12-month follow-up, no statistically significant cost and effect differences were
found. The probabilities of cost-effectiveness for body weight, waist circumference,
and MSD gradually increased with an increasing ceiling ratio to 0.84 (willingness-to-
pay = €21,000/kg), 0.77 (willingness-to-pay = €18,000/cm), and 0.84 (willingness-to-
pay = €42,000/person prevented from having a MSD), respectively. The probabilities
of cost-effectiveness for work-related vitality and job satisfaction were low at all
ceiling ratios (<0.54). Financial return estimates were positive, but their confidence

intervals were rather wide and none of them was statistically significant.

Conclusion: The intervention’s cost-effectiveness in improving weight-related
outcomes and MSD depends on the societal and employer’s willingness-to-pay for
these effects and the probability of cost-effectiveness that they consider acceptable.
From the employer’s perspective, the intervention was not cost-effective inimproving
work-related vitality and job satisfaction. Also, due to a high level of uncertainty, it
cannot be concluded that the intervention was cost-beneficial to the employer.
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INTRODUCTION

Excessive body weight and musculoskeletal disorders (MSD) have a serious impact on
public health in many developed countries (1-5). In the Netherlands, the combined
prevalence of overweight (Body Mass Index [BMI] 25 - 30 kg/m?) and obesity (BMI >
30 kg/m?) is 48% among adults (6), and that of MSD is estimated to be 39% in adult
men and 45% in adult women (7). Among construction workers, these prevalences
are even higher (8;9). Both conditions not only reduce a person’s well-being, but
also impose a large economic burden on companies and society as a whole due to
increased absenteeism, presenteeism (i.e. reduced productivity while at work), and
healthcare consumption (10-12).

The workplace presents a useful setting to combat the high prevalence of excessive
body weight and MSD, as it provides social and organizational support structures
that can help improve risk behaviours and many companies have the infrastructure
available to offer behaviour change interventions at relatively low costs (13). In
addition, worksite physical activity and nutrition programs in particular, cannot only
reduce body weight (14) and MSD prevalence (15), but may also generate cost savings
to a company through reduced absenteeism (16) and presenteeism (17). Therefore,
in the VIP in Construction study, a worksite physical activity and nutrition program
was developed aimed at preventing and reducing overweight and MSD among
construction workers (i.e. VIP in Construction intervention) (18). An evaluation of the
intervention’s effectiveness has been reported elsewhere (19;20).

Decisions about investments in worksite health promotion programs typically lie by
the company management. Indoing so, they are not justinterested in the effectiveness
of such interventions, but also in their impact on the company’s bottom-line (21;22).
To provide this information, return-on-investment (ROI) analyses can be performed
in which the costs of an intervention are compared to the company’s resulting
financial savings (23;24). However, as health outcomes are not directly considered
in a ROI analysis and other stakeholders may reap a large part of the benefits (e.g.
health insurance companies), cost-effectiveness analyses (CEAs) and analyses from

the broader societal perspective are of importance as well.
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The present study aimed to conduct CEAs and a ROI analysis, in which the VIP in
Construction intervention was compared to usual practice. CEAs were performed
from both the societal and employer’s perspective, and the ROl analysis from that of

the employer.

METHODS

Study design

Analyses were conducted alongside a 12-month randomized controlled trial (RCT),
which took place from 2010 to 2012. The study protocol was approved by the Medical
Ethics Committee of the VU University Medical Center (18), and the trial has been
registered in the Netherlands Trial Register (NTR2095).

Participants

All blue collar workers of a Dutch construction company who were invited for a
voluntary periodical health screening at the occupational health service between
February 2010 and October 2011 were recruited for the study. Workers who were on
long-term sick leave (24 weeks) were excluded. At baseline, all workers who decided
to participate in the study provided informed consent. After baseline measurements,
participants were randomized to the intervention or control group. Randomization
took place at the individual level and was performed by a research assistant using a
computer-generated randomization sequence in SPSS (v15, Chicago, IL). The research
assistant had no information on the participants to ensure allocation concealment
(18).

Intervention and control condition

All participants received practice as usual. Additionally, intervention group
participants received the VIP in Construction intervention. A detailed description of
the intervention has been given elsewhere (18). In brief, the intervention consisted
of generic as well as tailored health information (i.e. VIP in Construction toolbox)
and personal health counseling (PHC). Participants with a healthy weight status (i.e.

BMI<25 and waist circumference<94) and a healthy physical activity level (i.e. meeting
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physical activity recommendations (25;26)) only received the VIP in Construction
toolbox; all others also received PHC.

The VIP in Construction toolbox consisted of health information brochures tailored
to the participants’ physical activity level and weight status, a calorie guide, a
pedometer, a BMI card, a waist circumference measuring tape, a cookbook including
healthy recipes and a knowledge test, “personal energy plan” forms, an overview of
the health promotion facilities of the company, and an exercise card.

PHC intensity (i.e. number and duration of contacts) was tailored to the participants’
stage-of-change for improving physical activity and nutrition (Table 1) (18;27). Face-
to-face and telephone coaching contacts were provided during work hours and
were given by physiotherapists specialized in lifestyle coaching (i.e. health coaches).
Face-to-face coaching contacts took place at the worksite. A web-based system was
used to register the participants’ coaching contacts (i.e. date, time), as well as their

content (i.e. goals, action plans).
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Effect measures

Primary and secondary outcomes were assessed at baseline, six, and 12 months.

Primary outcomes

Primary outcomes were body weight and waist circumference. Body weight was
measured using a calibrated scale with participants wearing light clothes and no
shoes. Waist circumference was measured midway between the lower rib margin
and the iliac crest, and was rounded to the nearest 0.1cm. Measurements were
performed in a standing position, over bare skin, and at the end of expiration (28). At
baseline, these measurements were performed by occupational physicians or their

assistants. At 6 and 12 months, they were performed by the research team.

Secondary outcomes

Secondary outcomes were MSD, work-related vitality, and job satisfaction. The
prevalence of MSD was assessed using the “Dutch Musculoskeletal Questionnaire”
(DMQ) (29). Participants were asked to rate the occurrence of pain or discomfort
in the neck, shoulders, upper and lower back, elbows, wrists/hands, knees, and
ankles/feet during the previous three months on a 4-point scale (never, sometimes,
frequent, and prolonged). Participants who answered “frequent” or “prolonged”
on one or more of the questions were classified as having MSD; all others as not
having MSD. Work-related vitality was assessed using a subscale of the “Utrecht
Work Engagement Scale” (i.e. UWES Vitality Scale). This scale included six items,
scored on a 7-point scale ranging from “never”(0) to “always”(6). The UWES Vitality
Score ranged from 0-6 (higher scores indicate a better work-related vitality) (30).
Job satisfaction was assessed using a 1-item question of the “Netherlands Working
Conditions Survey” (31). Participants were asked to rate their overall job satisfaction

on a 5-point scale ranging from “very dissatisfied”(1) to “very satisfied”(5).

Resource use and valuation
Intervention costs
For the societal perspective, bottom-up micro-costing was used to quantify

intervention costs (32). Intervention costs included those related to the development,
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implementation, and operation of the intervention. Frequency, duration, preparation
time, and locations of coaching contacts were recorded by the coaches. Labor costs
were valued by multiplying the intervention staff’s time investments (hours) by their
gross hourly salaries including overhead costs. Capital costs were valued using cost
data collected from finance department staff. Material costs were estimated using
invoices. Coaches’ travelling costs were valued according to the Dutch manual of
costing (33). As PHC contacts took place during work hours, the participants’ lost
productivity costs for the duration of the contacts were included as well, and were
valued using the average salary (including overhead costs) of Dutch construction
workers (Economic Institute of the Dutch construction industry, personal
communication).

For the employer’s perspective, intervention costs were valued using charges paid.
Lost productivity due to PHC was valued using the average salary (including overhead

costs) of blue collar workers of the participating company.

Healthcare costs

Healthcare utilization was assessed using 3-monthly retrospective questionnaires
and included costs of primary healthcare (i.e. general practitioner, allied health
professionals, complementary medicine), secondary healthcare (i.e. medical
specialist, hospitalization), and both prescribed and over-the-counter medications.
Dutch standard costs were used to value primary and secondary healthcare
utilization (33). If unavailable, prices according to professional organizations were
used. Medication use was valued using unit prices of the Royal Dutch Society of
Pharmacy (34).

Occupational health costs

Occupational health costs consisted of gym membership subsidies, as provided
by the employer. The duration of the memberships was assessed using 3-monthly
retrospective questionnaires. The associated costs were calculated by multiplying
the duration of the memberships (in months) by the height of the subsidy (i.e. €10/

month).
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Sports costs
Sports costs were assessed using 3-monthly retrospective questionnaires asking
participants to report their sports membership fees and expenses on sports

equipment during the previous three months.

Absenteeism costs

Baseline (i.e. one year prior to baseline) and follow-up sickness absence data were
collected from company records. For the societal perspective, costs per sickness
absence day were calculated by dividing the average annual salary of Dutch
construction workers (including overhead costs) by the associated number of
workable days (i.e. 214) (33). Absenteeism costs were estimated using the “Friction
Cost Approach”(FCA) (35). A friction period of 23 weeks (i.e. period needed to
replace a sick worker) and an elasticity of 0.8 (i.e. a 100% reduction in work time
corresponds with an 80% reduction in productivity) were assumed (33;35). For the
employer’s perspective, costs per sickness absence day were calculated using the
average annual salary of blue collar workers of the participating company (including
overhead costs). Subsequently, absenteeism costs were estimated using the “Human
Capital Approach”(HCA), in which absenteeism costs are neither truncated as in the

FCA, nor is elasticity considered (33).

Presenteeism costs

Presenteeism was assessed on a 3-monthly basis using an item of “The World
Health Organization Health and Work Performance Questionnaire”(WHO-HPQ)
(36;37). In the WHO-HPQ, presenteeism is conceptualized as a measure of actual
work performance in relation to “best performance”, irrespective of the presence or
absence of health complaints (37). Participants were asked to rate their overall work
performance during the previous three months on an 11-point scale ranging from
“worst performance”(0) to “best performance”(10). Their average work performance
during follow-up (Wown) was estimated and the participants’ level of presenteeism

(P ) was calculated using the following formula:

HPQ

P, pq = (10— Wown)/10
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Presenteeism days were calculated by multiplying the participants’ P,__ by their

HPQ
number of days worked during follow-up; i.e. working days minus sickness absence
days. Presenteeism days were valued using the average salary of Dutch construction
workers (societal perspective) and that of blue collar workers of the participating

company (employer’s perspective).

Using consumer price indices, all costs were converted to 2011 Euros (38). Discounting
of costs and effects was not necessary, because the follow-up of the trial was one

year (39). Price weights used for valuing resource use are given in Appendix 1.

Data analysis

Analyses were performed according to the intention-to-treat method. Descriptive
statistics were used to compare baseline characteristics between intervention and
control group participants, and participants with complete and incomplete data.
Missing data were imputed in IBM SPSS (v20, Chicago, IL) using Fully Conditional
Specification and Predictive Mean Matching. An imputation model was constructed
that included variables related to the “missingness” of data and those that predicted
the outcome variables. The model included age, smoking status, baseline sickness
absence, baseline effect measure values, and available midpoint and follow-up
cost and effect measure values (6- and 12 months). Fifteen different data sets
were created (Loss of Efficiencys5%) (40). Each data set was analyzed separately
as specified below. Pooled estimates were subsequently calculated using Rubin’s
rules (41). Data were imputed at the cost level. Therefore, a descriptive analysis of
resource use was performed using the complete-cases only. T-tests were used for
continuous variables and Chi-square tests for dichotomous variables. For skewed
data, uncertainty was assessed using the bias-corrected accelerated (BCA) bootstrap
method (5000 replications). Unless otherwise stated, data were analyzed in STATA
(V12, Stata Corp, College Station, TX), with a level of significance of p<0.05.

Cost-effectiveness analysis

CEAs in terms of body weight and waist circumference were conducted from the

societal perspective (i.e. all costs were taken into consideration regardless of who
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pays or benefits). CEAs in terms of work-related vitality, job satisfaction, and MSD
were conducted from the employer’s perspective (i.e. only the costs borne by
employers were considered). Linear regression analyses were used to compare
outcomes between the intervention and control group. Follow-up outcomes were
adjusted for their baseline values. To compare costs between both groups, 95%
confidence intervals (95%Cls) around the unadjusted mean differences in total and
disaggregated costs were calculated using BCA bootstrapping (5000 replications).
Seemingly unrelated regression (SUR) analyses were performed, in which effect
differences were corrected for their baseline values and cost differences for baseline
sickness absence and presenteeism scores (42). Incremental cost-effectiveness
ratios (ICERs) were calculated by dividing the corrected cost differences by those in
effects. Uncertainty was graphically illustrated by plotting bootstrapped incremental
cost-effect pairs (CE-pairs) on cost-effectiveness planes (CE-planes) (43). A summary
measure of the joint uncertainty of costs and effects was provided using cost-
effectiveness acceptability curves (CEACs), which provide an indication of the
intervention’s probability of cost-effectiveness at different ceiling ratios (i.e. the
maximum amount of money decision-makers are willing to pay per unit of effect)
(44).

Return-on-investment analysis

The ROI analysis was performed from the employer’s perspective, in which only
employer costs and benefits were considered. Costs were defined as intervention
costs. Benefits were defined as the difference in total monetized outcome measures
(i.e. absenteeism, presenteeism, and occupational health costs) between the
intervention and control group during follow-up, with positive benefits indicating
reduced spending. The ROI analysis (costs and benefits) was conducted using
SUR analyses, in which benefits were adjusted for baseline sickness absence and
presenteeism scores. Three ROl metrics were calculated; 1) Net Benefits (NB), 2)
Benefit Cost Ratio (BCR), and 3) Return On Investment (ROI) (23;24;45).

NB = Benefits — Costs

BCR = Benefits / Costs
ROI = ((Benefits — Costs)/Costs)*100
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To quantify precision, 95% bootstrapped confidence intervals (5000 replications)
were estimated around the benefits and ROl metrics using the percentile method.
Financial returns are positive if the following criteria are met: NB>0, BCR>1, and
ROI>0% (23;24,45).

Sensitivity analyses

Five sensitivity analyses were conducted to test the robustness of the results. First,
analyses were performed using the complete-cases only (SA1). Second, analyses
were performed in which intervention costs were estimated under the assumption
that the intervention took place outside work hours (SA2). Thus, the costs of lost
productivity due to PHC were excluded. Third, analyses were performed in which
absenteeism costs were valued using the HCA for the societal perspective and
the FCA for the employer’s perspective (SA3). Fourth, analyses were performed in
which presenteeism costs were estimated using a slightly modified version of the
“PROductivity and DISease Questionnaire” (PRODISQ) (46;47). In this version of
the PRODISQ, presenteeism was conceptualized as reduced work performance due
to health complaints and was valued by considering both the quantity and quality
of labor input (SA4). Fifth, as overall consensus about whether or not to include
presenteeism costs in economic evaluations does currently not exist, analyses were

performed in which presenteeism costs were excluded (SA5).

RESULTS

Participants

After randomization, 162 participants were allocated to the intervention group
and 152 to the control group. At baseline, intervention group participants had
approximately four more sickness absence days than their control group counterparts.
Also, the prevalence of MSD was higher in the intervention group (55.6%) than in the
control group (49.3%) (Table 2). After 12 months, 32 intervention group (19.7%) and
22 control group participants (14.5%) were lost to follow-up, among others, because
they lost their job or lost interest in the study (Figure 1). Complete data were obtained

from 62.4% of participants on the effect measures (n=196; 101 intervention group
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participants and 95 control group participants) and 40.5% on the cost measures
(n=127; 62 intervention group participants and 65 control group participants). Some

differences were observed between participants with complete and incomplete data

in both the intervention and control group (Table 2).

[ Enrollment

Blue collar workers invited to

participate (n=1021)

|

Willing to participate (n=327)

Excluded (n=13)

+ Not meeting inclusion criteria (n=10)
+ Other reasons (n=3)

Randomized (n=314)

A

v

Allocated to intervention (n=162)

A4

Allocation

Reasons at 6 months:

Termination of employment
(n=10); No time/interest
(n=10); health problems
(n=1); deceased (n=1);
unknown (n=3)

A 4

Allocated to control (n=152)

A 4

Lost to follow-up
after baseline
(n=25)

Follow-Up after
L 6 months )

Lost to follow-up
after baseline
(n=15)

Termination of employment
(n=11); No timef/interest
(n=15); health problems
(n=1); deceased (n=1);
unknown (n=3); other (n=1)

Reasons at 12 months:

A 4

Reasons at 6 months:

Termination of employment
(n=5); No time/interest (n=10)

Lost to follow-up
after baseline
(n=32)

Follow-Up after
12 months
L ° J

A

Lost to follow-up
after baseline
(n=22)

Multiple imputations
(n=110)

Complete cases
(n=52; 32.1%)

Effect data: n=101
Cost data: n=62

A4

Reasons at 12 months:

Termination of employment
(n=5); No time/interest (n=17)

»

A

Complete cases
(n=47; 30.1%)

Effect data: n=95
Cost data: n=65

—

[ Analysis

Multiple imputations

<
<

Imputed dataset
(n=162; 100.0%)

Imputed dataset
(n=152; 100.0%)

Figure 1: Flow chart of participants to the VIP in Construction study

(n=105)
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Effectiveness

After 12 months, no statistically significant differences were found between the
intervention and control group for body weight (-0.7; 95%Cl: -2.2 to 0.7), waist
circumference (-0.7; 95%Cl: -2.5 to 1.1), MSD (-0.07; 95%Cl -0.22 to 0.08), work-
related vitality (-0.03; 95%Cl: -0.39 to 0.33), and job satisfaction (-0.01; 95%Cl: -0.34
to 0.32).

Resource use

Forty participants were allocated to PHC group A, 61 to PHC group B, 48 to PHC
group C, and 13 only received the VIP in Construction toolbox (Table 1). During the
intervention period, 126 face-to-face and 173 telephone counseling contacts were
provided. Based on the complete-cases, intervention and control group participants
did not significantly differ in terms of their average number of visits to a care provider
(-2.4; 95%Cl: -5.7 to 0.7), average number of days of hospitalization (-0.1; 95%Cl: -0.4
to 0.2), average number of months of gym membership subsidies (0.5; 95%Cl: -0.3 to
1.3), average number of sickness absence days (-2.7; 95%Cl: -9.7 to 3.0), and average
number of presenteeism days (-2.6; 95%Cl: -9.6 to 4.1). However, significantly more
intervention group participants (n=36) had sports costs than their control group
counterparts (n=23; X*: 5.3, p=0.02) (Appendix 1).

Costs
Average intervention costs per participant were € 178 (SD=77) from the societal
perspective and €287 (SD=22) from the employer’s perspective (Appendix 2). No

statistically significant differences were found on all cost measures (Table 3).
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Table 3: Mean costs per participant in the intervention and control group, and unadjusted
mean cost differences between both groups during the 12-month follow-up period

Cost category Intervention group Control group Mean cost difference
n=162; mean (SEM) n=152; mean (SEM) (95%Cl)
Societal perspective
Intervention costs 178 (6) 0(0) 178 (166 to 190)
Medical costs 1499 (356) 1033 (174) 457 (-129 to 1434)
Occupational health costs 26 (4) 20 (3) 5(-3to 15)
Sports costs 461 (98) 265 (46) 156 (32 to 497)
Absenteeism costs 2214 (338) 2055 (345) 150 (-802 to 1094)
Presenteeism costs 9382 (550) 9663 (975) -533 (-2449 to 1597)
Total 13760 (725) 13037 (1025) 412 (-1572 to 3093)
Employer’s perspective
Intervention costs 287 (2) 0(0) 287 (283 to 290)
Occupational health costs 26 (4) 20 (3) 5(-3to 15)
Absenteeism costs 2543 (447) 2217 (374) 306 (-742 to 1551)
Presenteeism costs 10088 (591) 10390 (1048) -573 (-2634 to 1717)
Total 12943 (616) 12626 (1111) 25 (-2005 to 2485)

Abbreviations: n: number; SEM: Standard Error of the Mean, Cl: Confidence Interval, NA: Not
Applicable, SD: Standard Deviation
Note: Costs are expressed in 2011 Euros

Societal perspective: cost-effectiveness

The ICER for body weight was -371, indicating that society has to pay €371 for an
additional kilogram body weight loss. An ICER in the similar direction was found
for waist circumference (ICER:-392). In both cases, the majority of CE-pairs were
located in the north-east quadrant (Table 4; Figure 2 (1a-b)). These results imply
that the intervention was more costly and more effective than usual practice, but
the wide distribution of CE-pairs around the quadrants of the CE-planes indicates
that the uncertainty surrounding these estimates was large (Table 4; Figure 2 (1a-
b)). The CEAC in Figure 2 (2a) indicates that if society is not willing to pay anything
for a kilogram body weight loss, the probability of cost-effectiveness is 0.41. This
probability increased with an increasing willingness-to-pay to 0.84 at a ceiling ratio
of €21,000/kg. The CEAC for waist circumference showed a similar picture, with a
0.41 probability at a ceiling ratio of €0/cm and a maximum of 0.77 at a ceiling ratio
of €18,000/cm (Figure 2(2b)).
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Figure 2: Cost-effectiveness planes indicating the uncertainty around the incremental cost-
effectiveness ratios (1) and cost-effectiveness acceptability curves indicating the probability
of the intervention being cost-effectiveness at different values (€) of willingness to pay per
unit of effect gained (2) for weight loss (a), waist circumference (b), and MSD (c) (based on
the imputed dataset).

Note: Effects are expressed in terms of kilogram body weight loss and waist circumference,
and MSD prevalence reduction

179



Chapter 6

96z 99¢ 8¢ 96T 0966T (Z€001vE0) T00- (T¥OC 018€9Z-) 8ST- (-1 :98ued) uonoeysnes qor ST 791
L'0€ L'SC S8C TST L9Ty  (C€'0016€°0-) €0°0- (SS0T 03 TT9C-) TWI- (9-0 :98ued) Ajijein pajejal3l oM ST 291
89 T0T 0Gy T8  00vC¢ (80°001¢T0-)L0°0- (820C0}C0LT) TLT- asw st 291 SINOY JOM 3PISINQ - Tvs
98 YvE SIS vv 0€LrS  (92°001¢T0-) 200 (0SS 031 99¢€-) 9TTT- (G-T :98ueJ) uondejsnes qor Ly 43
€0T S€S T'ee T’ TeIee  (SC0019€0-)S0'0- (96% 01 00EE-) O8TT- (9-0 :95ued) AlijeuA pajejausiom Ly 43
T8 YOV 8Sy 9GS 0088YC (8T°0-61°0-)T0°0 (90£ 03 £TOE-) TITT- asw Ly 4] sased-939|dwo) - 1vs
09¢ T1'9C ['/LT TOT 87e9T  (2€001+€0-)T0°0- (00T 03 0T19¢-) 6CT- (G-T :98ueJ) uondejsnes qor  ¢ST 791
€1€ 0S¢ 18 96T zeee (€€°0016€°0°) €0°0- (€80T 03 €85¢-) €TT-  (9-0 :98ued) AjijeuA pajejau- oM ¢ST 291
0L 00T Tvyr 68€ 000z  (80°001¢Z0-) LO'0O- (9S0T 01 ¥£9T-) T¥T- asw  zst 291 1aseiep paindw| - sishjeue uiey
+»MN ¢S 23S AN “_.:_on\w m:o_..tono._o_ \mu:_on_ 3 |oJ3U0) uonuUaAIRU|
anpoadsiad s, soAhojdw3
¥8T TT 66 969 LPIT- (TTOo1G6T) L0  (Lzecoreey-) 96L 20UIHWINID ISIBM  CST 291
GET TC 66 S¥L €60T- (L003TT)L0-  (LTEC0Y0EY-) 66L w3iem Apog ST 291 53500 Wsiaaiuasaid Suipnpxy - SVS
€6 CIT Gty 09¢ 8C1 (TT01G2Z)L0-  (¥95T 03 985T-) 68- dUIJWNID ISIEM  CST 291
19 §6 €S T6E (445 (L0017T)L0- (6SST 0198ST-) 68~ wsem Apog ST 291 0SIAOYd - A
€11 T6 8LTt LTS 965- (TTo15Z)L0- (008T 01 TO0T)98¢€ 20UIHWINID ISIBM  CST 791
¥'6 T9 60€ 9€S LTS5 (Loorzz)L0-  (v6LT01TTOT-) 98€ wsem Apog ¢St 291 VOH - €VS
S0T 00T 6T1€ 9L¥ ¥SE- (TT01G2) L0 (5997 01891T-) 9vC doUdIBJWNIPD ISl ZST 291
68 99 €S Tev veE- (L003TT)L0- (€597 03 T8TT-) S¥T w3em Apog ST 791 SINOY 3JOM 3pISINO - Tvs
v'T SOT ¥¥.L L€T 8901 (80010€) T'T- (209 01 00V€-) 96TT- DUIJWNID ISIEM LY 43
0¥ VLI 619 LOT 8T¥¢C (80018°7-) S°0- (95 03 ¥TSE-) 8TLT- wsemApog Ly 4] sased-239|dwo) - 1vs
L0T 86 CIE €8Y z6€- (TT01G2)L0- (269Z010¥TT-) TLT 20UIHWINID ISIBM  CST 791
6 S9 vveE 00§ TLE- (L001TT)L0- (6£9T01SSTT) TLT wsem Apog ST 291 1oselep pandw - sishjeue utey
WMN ¢MS S AN uod/3 sjulod 3 |043U0) UOLUIAIDIU|
annoadsiad |eya1dos
(%) aue|d-33 uounqiisia  ¥IDI (12 %S6) 3V (12 %S6) oV awodnQ azis a|dwes sishjeuy

saup|d ssauanL}daffa-1s03 ayl Jo syuniponb ayi puno.p siiod 123ffa-1503 [pIUdWIAIIU]
Jo uonnquiasip ayl pup ‘soLnJ SSAUINLIILYI-1S0I [DIUBWAIIUI ‘(S|DAIDIUI IUIPLIUO) %S6) S1I2[a pub s1502 upaW pajood ul sauaIdffig i 3|qoL

180



Economic evaluation VIP in Construction

2o10eud |ensn uey3 Aj3S0d SS9 pUB SALRIAYD SSI| S| UOLIUSAIDIUI UOLINIISUOD Ul dIA Y3 3eyl Sunedipul ‘Due|d 3D ay3 o Juespenb 1somyinos ay3 03 sia4ay,
2o110e4d |ENSN ueyl Aj1S0D SJOW pUB SALIAYD SSI| S| UOLIUBAIDIUI UOLIDNIISUOD Ul d|A Y3 1eyl Sunedipul ‘Sue|d 30 ay3 40 Jueipenb 1S9MYLIOU 33 01 SIDJRY ¢
9o130e4d |ENSN uey) Aj3S00 SS9| pUB SALIIYD 9J0W S| UOLIUDAIDIU] UOLINIISUO) Ul dIA Y3 3eyl Sunedipul ‘@ueld 3 ay3 Jo Juespenb 1Seayinos ay3 03 SIo4ay ,
22110e4d |BNSN URY] A|31S0D SJ0W PUE SALIIBYS 2J0W S| UOLJUSAISIUI UOLIINIISUOD Ul d|A Y1 18yl Sunedipul ‘Suejd 3D ay3 4o Juespenb 1seayliou ay3 01 SIa4aY ¢
S0J4n3 TTOZ Ul passaldxa aJe S1S0) :910N

SJ9pJ0sIQ |_ID|ANSOINISNIA :dSIN ‘Yoeoaddy 150D uondlid :yd4 ‘Yyoeouddy |eyde) uewnH :yJH

‘sishjeuy ALALDISUDS 1S ‘Bue|d sSauaAnDaYI-1S0) :aue|d-D ‘OneY SSaUBALIRYT-1S0) |BIUBWSIOU| :YID| ‘SI09HT 13 ‘SIS0D D ‘|BAIDIU| DOUBPLUO) :|D :SUOLBIADIQY

181

TCZr 0T ¥IT T9€ 0SLey-  (2€0011¥€0-)T00-  (#OST 01 €95-) 9T (G- :98ueJ) uondejsnes qor ST 291
LSy TIT 16 6VE GSTET-  (TE€0016E0) €00-  (LTST0165S-) ¢ey  (9-0 :98ued) Ajedn pajejpsiom  ¢ST 291
9€T  0€ 06T ++v9 005  (80°001TC0)L00-  (L8%T 01/95-) 80¥ asw st 291 wslauasaid Buipnpx3y - SvS
8Tl SOF T6E  ¥'8 TISLS (ze001v€0) 10°0- (VL 0) LOST-) ¥¥S- (G-T :98ueJ) uondejsnes qor  ¢ST 91
Tl 6 G'SE S8  v9¥9T  (C2€'0016€07) €0'0-  (09L0186LT-) SEG- (9-0 :@98ued) AyijeuA pajejaiuoMm  ¢ST 291
Ov 977 849 9ST 008, (80003¢Z0)L0°0- (LTLOITIBT-) 9SS asw st 791 0SIA0Yd - VS
L'€T 98T L'6C T8T TL90€ (TE001vE0)TO0- (9v6T 01 19LT) v6C- (G-T :98ueJ) uondeysues qor  ¢ST 4]
v'8¢ 8LT 00¢ Q€T £L96  (C€'0016€07) €0°0- (VS6T 03 ThLT-) 9€C- (9-0 :98ued) AjijeuA parejau-oM  ¢ST 291
¥'9 90T [LLv €SE€ 00L&  (80°001¢T'0)L0°0- (¥TI6T 0}¥C8T-)09C- asw st 291 vod - €VS




Chapter 6

Employer’s perspective: cost-effectiveness

For MSD, an ICER of 2000 was found, indicating that employers save €2,000 per
additional person prevented from having a MSD. Most CE-pairs were contained in the
north-east quadrant (Table 4; Figure 2(1c)). This implies that the intervention was less
costly and more effective than usual practice, but the level of uncertainty was large.
The CEAC in Figure 2 (2c) indicates that the probability of cost-effectiveness was 0.55
at a ceiling ratio of €0/person, increasing to 0.84 at a ceiling ratio of €42,000/person.
The ICERs for work-related vitality and job satisfaction were 3322 and 16328,
respectively (Table 4). In both cases, the intervention was less costly and less effective
than usual practice. CEACs showed that the associated maximum probabilities of
cost-effectiveness were 0.54 for both outcomes, irrespective of the willingness-to-

pay (Figures not shown).

Employer’s perspective: financial return

Total benefits in terms of absenteeism, presenteeism, and occupational health costs
were on average €424 (95%Cl: -1789 to 2923) (Table 5). The NB was on average 138
(95%Cl: -2073 to 2641), suggesting that the intervention resulted in a net saving to
the employer of €138 per participant. The BCR (i.e. amount of money returned per
Euro invested) and ROI (i.e. percentage of profit per Euro invested) were 1.48 (95%Cl:
-6.231t010.21) and 48% (95%Cl: -723 to 921), respectively. However, their confidence

intervals were rather wide and none of them was statistically significant.

Sensitivity analyses

The results of SA2 and SA3 were similar to those of the main analysis, whereas
the outcomes of SA1 (complete-case analysis), SA4 (PRODISQ), and SA5 (Excluding
presenteeism) differed in some aspects from those of the main analysis (Table 4;
Table 5).
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Chapter 6

In SA1, total societal and employer’s costs were lower in the intervention group than
in the control group. All cost and effect differences were not statistically significant.
CEACs differed from those of the main analysis (Figures not shown). Most notably, a
0.88 probability of cost-effectiveness was found for body weight at a ceiling ratio of
€0/kg, increasing to 0.94 at €1,000/kg. In accordance with the main analysis, financial
return estimates were positive, but their confidence intervals were rather wide and
not statistically significant.

When using the PRODISQ (SA4), total societal and employer’s costs were lower in
the intervention group than in the control group. All cost and effect differences were
not statistically significant. CEACs differed from those of the main analysis (Figure
not shown). Most notably, a 0.54 probability of cost-effectiveness was found for
body weight at a ceiling ratio of €0/kg, increasing to 0.84 at €4,000/kg. In accordance
with the main analysis, financial return estimates were positive, but their confidence
intervals were rather wide and not statistically significant.

When excluding presenteeism costs (SA5), total societal and employer’s costs
were higher in the intervention group than in the control group. All cost and effect
differences were not statistically significant. CEACs differed from those of the main
analysis (Figures not shown). Most notably, a 0.22 probability of cost-effectiveness
was found for MSD at a ceiling ratio of €0/person, increasing to 0.82 at €100,000/
person. In contrast to the main analysis, financial return estimates were negative, but

statistically non-significant as well.

DISCUSSION

This study evaluated the cost-effectiveness and financial return of a worksite physical
activity and nutrition program for construction workers. In comparison with usual
practice, the intervention had no significant effect on all cost and effect measures.
The probabilities of cost-effectiveness for body weight, waist circumference,
and MSD increased with an increasing ceiling ratio to 0.84 (willingness-to-pay =
€21,000/kg), 0.77 (willingness-to-pay = €18,000/cm), and 0.84 (willingness-to-pay
= €42,000/person prevented from having MSD), respectively. The probabilities of

cost-effectiveness for work-related vitality and job satisfaction were low at all ceiling
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ratios (<0.54). Also, per Euro invested in the program, €1.48 was returned to the

employer, but the uncertainty surrounding this estimate was large.

Effects and costs

Various reasons may explain the lack of significant effects at 12-month follow-up.
First, as the intervention focused on both the prevention and treatment of excessive
body weight and MSD, participation in the intervention was not restricted to high-
risk individuals (e.g. employees were not pre-selected on high body weight). As a
consequence, many participants were relatively healthy at baseline, leaving less
room for improvement. Second, a lower than expected number of participants
fully participated in the program; e.g. 39% of participants eligible for counselling
did not complete the PHC program and most of the VIP in Construction toolbox
materials were used by fewer than 50% of participants (48). Third, it is possible that
the intensity of the intervention was too low to improve the participants’ lifestyle
behaviours in such a way that it translates in long-term health improvements. To
illustrate, the intervention was previously found effective in reducing body weight at
6-month follow-up (19), but this effect was not sustained at the long-term. To sustain
this effect, more counselling contacts and/or booster sessions after the termination
of the intervention may be needed. As for the lack of significant cost differences, it is
known that cost data are right skewed and therefore require relatively large sample
sizes to detect relevant differences. Nonetheless, as in most trial-based economic
evaluations, the sample size was based on one of the primary outcomes (i.e. body
weight) (18), which likely underpowered it to detect relevant cost differences.

It is noteworthy that the present findings with respect to body weight-related
outcomes (i.e. the primary outcomes) contrast those of previous studies. Two
systematic reviews found worksite physical activity and nutrition programs to
significantly reduce body weight by -1.3kg and -1.2kg (14;49). In addition, Groeneveld
et al. (2010) showed in an RCT that a similar intervention for construction workers
resulted in a statistically significant body weight loss of -1.8kg at 12-month follow-
up (50). The difference in effect between both studies is likely explained by the fact
that their intervention was more intensive than ours; i.e. three face-to-face and

four telephone contacts versus a maximum of one face-to-face and three telephone
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contacts. Furthermore, their intervention was aimed at construction workers with an
elevated risk of cardiovascular disease, whereas the present intervention was aimed
at construction workers in general. This supports our reasoning that a more intensive
program, aimed at high-risk individuals, may have been needed to produce better

effects.

Societal perspective: Cost-effectiveness

The intervention’s cost-effectiveness in improving weight-related outcomes depends
on the societal willingness-to-pay for these effects and the probability of cost-
effectiveness that society considers acceptable. Since both are unknown, however,
strong conclusions cannot be made. Nonetheless, decision-makers themselves can
use the present results to consider whether they perceive that the intervention
provides “good value for money” at an acceptable probability of cost-effectiveness.
The aforementioned study of Groeneveld et al. (2011) also evaluated the societal cost-
effectiveness of the worksite physical activity and nutrition program. They found an
ICER of €145/kg body weight loss, a 0.60 probability of cost-effectiveness at a ceiling
ratio of €250/kg, which increased to 0.95 at €2,000/kg (51). In contrast to the present
study, however, presenteeism and occupational health costs were not included. If
we would exclude both cost categories as well, an ICER of €1088/kg body weight
loss would be found. Van Wier et al. (2013) evaluated the societal cost-effectiveness
of an occupational health guideline aimed at preventing weight gain among Dutch
employees. As the probabilities of cost-effectiveness were low for body weight and
waist circumference (0.52), the intervention was not considered cost-effective (52).
Most other studies that evaluated the cost-effectiveness of similar interventions in

improving weight-related outcomes solely included intervention costs (53).

Employer’s perspective: Cost-effectiveness

The intervention was not cost-effective in improving work-related vitality and job
satisfaction (<0.54 probabilities of cost-effectiveness). If employers are not willing
to pay anything for preventing one person from having a MSD, there is a 0.55
probability of the intervention being cost-effective. This probability increased with

an increasing willingness-to-pay to 0.84 at a ceiling ratio of €42,000/person. Again,
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however, strong conclusions about the intervention’s cost-effectiveness in terms of
this outcome cannot be made, and employers themselves should consider whether
the intervention provides “good value for money” at an acceptable probability of
cost-effectiveness.

To our knowledge, studies evaluating the employer’s cost-effectiveness of similar
interventions in improving work-related vitality and MSD are lacking. One study,
however, evaluated the employer’s cost-effectiveness in improving job satisfaction of
a mindfulness-based worksite intervention aimed at improving work engagement and
energy balance-related behaviours (54). Irrespective of the maximum willingness-
to-pay, the intervention had a low probability of cost-effectiveness (<0.25) and was

therefore not considered cost-effective in improving job satisfaction either.

Employer’s perspective: Financial return

On average, €1.48 was returned to the employer per Euro invested in the program.
However, as the uncertainty surrounding the financial return estimates was large and
none of them was statistically significant, it cannot be concluded that the intervention
was cost-beneficial to the employer.

A systematic review found worksite physical activity and/or nutrition programs to
result in positive financial returns in terms of absenteeism benefits according to
non-randomized studies (BCR: 4.25), but negative financial returns according to
RCTs (BCR: 0.51). If we would solely include absenteeism benefits, our results would
be in line with those of the review (BCR: 0.41). The review also indicated that the
current evidence on the financial return of such interventions is limited by the
fact that few studies incorporate presenteeism benefits and none of them report
on the uncertainty surrounding their results. The present findings underscore the
importance of addressing these limitations. Namely, as financial return estimates
were positive, but statistically non-significant, wrong conclusions would have been
drawn if the level of uncertainty was not taken into account. Furthermore, the
direction of the financial return estimates proved to be highly influenced by the in-
or exclusion of presenteeism benefits; i.e. positive when included, but negative when

excluded.
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Robustness of the study results

In accordance with the main analysis, cost and effect differences as well as financial
return estimates were not statistically significant in all sensitivity analyses. Also, the
overall conclusions would not change when using the results of any of the sensitivity
analyses. Nonetheless, it is important to mention that the results of the complete-
case analysis (SA1) were much more favorable than those of the main analysis.
Amongst others, relatively high probabilities of cost-effectiveness were found at
ceiling ratios of €0; e.g. a 0.88 probability at a ceiling ratio of €0/kg body weight loss.
However, as a post-hoc analysis indicated that participants with complete data had
fewer sickness absence days during follow-up than those with incomplete data (i.e.
6.7 versus 13.3 in the intervention group and 9.5 versus 10.9 in the control group),
self-selection of participants seems to have biased these results, and the results of

the main analysis were considered more valid.

Strengths and limitations

An important strength of the present study is its pragmatic RCT design. The
pragmatic aspect of the trial enabled us to evaluate the intervention’s resource
implications under “real world” circumstances. This facilitates the generalizability
of the results (i.e. external validity), whereas the internal validity is guaranteed by
the randomization of participants (55;56). Another strength concerns the use of
state-of-the-art statistical methods that are not or infrequently used in occupational
health research. Amongst others, multiple imputation was used to deal with missing
data, SUR analyses were performed to account for the possible correlation between
costs and effects/benefits, and bootstrapping was used to estimate the uncertainty
surrounding cost differences as well as cost-effectiveness and financial return
estimates. Furthermore, both absenteeism and presenteeism costs were included,
whereas most previous studies solely included absenteeism costs (45;53). This is of
importance because efforts to improve health seem to have a more immediate effect
on presenteeism than on absenteeism (57).

Several limitations deserve attention as well. First, complete cost and effect data
were only obtained from 40.5% and 62.4% of participants, respectively. To deal

with this issue, missing values were imputed using multiple imputation. While
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having complete data is always preferred, multiple imputation is increasingly being
acknowledged as a more valid and precise way to deal with missing data than a
complete-case analysis (56;58).Complete-case analyses reduce the power of a study
and ignore available information of participants who only have missing data on a few
measurement points. Also, complete-case analyses only produce reliable estimates
when there are no systematic differences between the missing and observed values,
which, according to a post-hoc analysis, was probably not the case (40;58). Second,
many cost and effect data were gathered using self-report of participants, which may
have causes “social desirability bias” and/or “recall bias”. Amongst others, we had to
rely on self-reported values of healthcare utilization as health insurance claim data
of participants are practically inaccessible in Dutch economic evaluations. Also, the
period over which participants had to report their resource use was relatively long
(i.e. 3 months). This might be a particular concern for presenteeism, as relatively
short recall periods seem to be needed for this outcome (59). In future studies,
mobile apps might provide a solution for this issue, as they can be used to collect
data in a way that is relatively non-burdensome to participants. Third, the presence
of MSD was assessed in terms of “self-reported pain or discomfort in one or more
body regions”. As discomfort can be regarded as an early manifestation of MSD,
participants classified as having MSD may not necessarily have serious functional
limitations and/or low levels of health-related welfare. This should be kept in mind
while interpreting the results. It is also important to bear in mind that economic
evaluation results are not directly transferable between countries or jurisdictions
due to differences in healthcare and/or social security systems (60;61). In the
Netherlands, for example, healthcare costs are generally borne by the government
and/or health insurance companies, whereas in countries with employer-provided
healthcare (e.g. The United States) they accrue to the employer. Furthermore, for
the employer’s perspective, the HCA was used for estimating absenteeism costs. This
was done because Dutch employers are obliged to pay at least 70% of the salary
of sick employees for a period of two years, and most of them top up the wage
payments from 70% to 100% during the first year of sickness absence (62). Thus,
although the initial productivity level of a Dutch company may be restored after the

friction period, employers still bear the salary costs of a sick worker. Readers should
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keep in mind that alternative valuation methods may be more appropriate in other

countries or jurisdictions (61).

Conclusion

The intervention’s cost-effectiveness in improving weight-related outcomes and MSD
depends on the societal and employer’s willingness to pay for these effects and the
probability of cost-effectiveness that they consider acceptable. From the employer’s
perspective, the intervention was not cost-effective in improving work-related
vitality and job satisfaction. Also, due to a large degree of uncertainty, it cannot be

concluded that the intervention is cost saving to the employer
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Appendix 1: Price weights used for valuing resource use and resources consumed by the
intervention and control group participants during follow-up (based on the complete-cases)

Units [Units of measurement] Price weight Resources consumed
Societal Employer’s Intervention Control
perspective  perspective group group

(n=51) (n=48)

Intervention costs €177.77 €287.56

Medical costs

Visits to a care provider [No. of visits; mean (SD)]

General practitioner

Office consultation €28.96¢ N.A. 1.3(1.9) 1.6(2.2)

Telephone consultation €14.48° N.A. 0.2 (0.5) 0.2 (0.8)

House call €44.47¢ N.A. 0.0 (0.3) 0.0 (0.2)
Allied health professionals

Psychologist €82.47¢ N.A. 0.8 (3.3) 0.2 (0.1)

Dietician €27.93¢ N.A. 0.0 (0.0) 0.0(0.3)

Physical therapist €37.23¢ N.A. 0.7 (2.3) 3.8 (8.0)*

Other allied health professionals Variable®? N.A. 0.7 (3.7) 0.5(1.9)
Medical specialists

Psychiatrist € 106.53¢ N.A. 0.0 (0.0) 0.0 (0.0)

Other medical specialists €74.47¢ N.A. 0.8 (1.7) 0.8 (1.8)

Complementary medicine Variable®? N.A. 0.2 (1.7) 0.4 (1.8)

Hospitalization [No. of days; mean (SD)]

Ward €472.66° N.A. 0.2 (0.2) 0.3 (0.8)

Intensive care €2257.82¢ N.A. 0.0 (0.0) 0.0 (0.0)

Medications [No. of participants using medica-  Variable® N.A. 30 (58.8) 25(52.1)

tion; Number (%)]

Absenteeism costs

Sickness absence [days; Mean (SD)] 198.20f 213.10¢ 6.7 (9.5) 9.4 (21.9)

Presenteeism costs

Presenteeism [days; Mean (SD)] 198.20f 213.10¢ 43.7 (14.5) 46.3 (19.7)

Sports costs [No. of participants with sports Variable" N.A. 36 (70.6) 23 (47.9)*

costs; Number (%)]

Occupational health costs

In-company fitness [No. of months; mean (SD)] € 10.00' €10.00° 0.9 (2.5) 0.4 (1.6)

* Significant at p<0.05

Abbreviations: n: Number, SD: Standard Deviation, N.A.: Not ApplicableNote: Costs are expressed in 2011

Euros

Price weight sources: ? Bottum-up micro-costed, valued using tariffs and depleted sources (See Appendix
2); ® Market prices, valued using invoices of contractors; ¢ Dutch Manual of Costing; ¢ Professional
organizations; ¢ Dutch Society of Pharmacy; f Average gross annual salary of Dutch construction workers
including holiday allowances and premiums; & Average gross annual salary of blue collar workers of the
participating construction company including holiday allowances and premiums; " Self-reported expenses
on sports memberships and sports equipment; ' Height of the employer’s gym membership subsidy
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