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Abstract 
Cost-effectiveness analyses of weight loss programs for university students can inform administrator decision-making. This study quantifies 
and compares the costs and cost-effectiveness of implementing two digitally-delivered weight loss interventions designed for university pop-
ulations. Healthy Body Healthy U (HBHU) was a randomized controlled trial comparing TAILORED (personalized) versus TARGETED (generic) 
weight loss interventions adapted specifically for young adults to a CONTROL intervention. Participants (N = 459; 23.3 ± 4.4 years; mean 
BMI 31.2 ± 4.4 kg/m2) were recruited from two universities. Implementation costs were examined from a payer (i.e., university) perspective, 
comparing both the average cost effectiveness ratio (ACER) and the incremental cost effectiveness ratio (ICER) of the two interventions. Cost-
effectiveness measures were calculated for changes in body weight, abdominal circumference, HDL cholesterol, systolic and diastolic blood 
pressure, and HbA1c. The overall 6-month implementation costs were $105.66 per person for the TAILORED intervention and $91.44 per person 
for the TARGETED intervention. The ACER for weight change was $107.82 for the TAILORED and $179.29 for the TARGETED interventions. 
The ICER comparing TAILORED with TARGETED for change in body weight was $5.05, and was even lower ($2.28) when including only those 
with overweight and not obesity. The ICERs for change in abdominal circumference, HDL cholesterol, systolic and diastolic blood pressure, 
and HbA1c were $3.49, $59.37, $1.57, $2.64, and $47.49, respectively. The TAILORED intervention was generally more cost-effective compared 
with the TARGETED intervention, particularly among those with overweight. Young adults with obesity may require more resource-intensive 
precision-based approaches.

Lay summary 
Knowledge about the cost-effectiveness of weight loss programs for university students is needed to inform administrator decision-making 
regarding whether to provide such programming. This study examined the cost-effectiveness of two digitally-delivered weight loss interventions 
(i.e., TAILORED and TARGETED) designed for university students. The TAILORED intervention included information tailored to the individual, 
while the TARGETED intervention included only generic weight loss information. At 6 months, the average cost per kilogram of weight loss 
was $107.82 for TAILORED participants and $179.29 for TARGETED participants. The TAILORED intervention was generally more cost-effective 
compared with the TARGETED intervention.
Key words: cost, cost effectiveness, tailored, weight loss, intervention, young adult

Implications

Researchers: This is the first cost effectiveness study to examine cardiometabolic outcomes among young adults within a university setting.
Practitioners: Personalized technology-based programs are generally cost effective for student weight loss and cardiometabolic outcomes, 
relative to pharmaceutical or commercial programs.
Policymakers: Establishing cost-effective methods for delivering programming to young adults within educational settings can provide 
important skills for lifelong chronic disease prevention.
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INTRODUCTION
The prevalence of obesity continues to rise in the U.S. and 
globally [1, 2]. This is concerning because obesity contributes 
to heart disease, cancer, and type 2 diabetes as well as all-cause 
mortality [3]. In fact, these diseases are increasingly occur-
ring among younger age groups [4, 5]. In the U.S., the cur-
rent prevalence of obesity is 40% among young adults (ages 
20–39 years) [1], and the annual population-level incremen-
tal costs of obesity-related comorbidities assumes a consid-
erable economic burden among communities [6]. These data 
indicate a need for effective programs designed to promote 
weight loss and maintenance early in life before comorbidi-
ties are established. Of particular importance for establishing 
healthy weight management behaviors is the transition from 
youth to young adulthood [7–9], a developmental period that 
coincides with university enrollment.

College and university campuses represent a community 
through which chronic disease prevention programming can 
be implemented. In the U.S. in 2019–2020, 20 million stu-
dents were enrolled in postsecondary education [10], with 
3.1 million enrolled in post-baccalaureate (or graduate/pro-
fessional study) [11], representing an opportune location 
for weight-related behavioral interventions. Weight loss pro-
gramming, however, remains relatively scarce on college/uni-
versity campuses [9], particularly in comparison with other 
student services (e.g., drug and alcohol use, sexual violence 
prevention) [12]. This may be due, in part, to a combination 
of institutional barriers (e.g., resources, coordination across 
departments, competing student health issues taking prior-
ity) and participant barriers (e.g., campus built-environment, 
busy schedules, stigma) [13].

Technology-based interventions are a promising mech-
anism for providing weight loss programming for young 
adults, though more research among this population is 
needed [14]. Delivery options for technology-based interven-
tions are diverse, including websites, apps, and text-messag-
ing [15]. Intervention components range from tools to assist 
with self-monitoring and feedback to connecting participants 
with healthcare specialists in real-time. However, a system-
atic review of 47 technology-based weight loss interventions 
found the mean age of participants was 41 years, suggest-
ing that these programs are largely designed for adult pop-
ulations [15]. Technology-based weight loss services may be 
especially salient to young, university student populations, 
given that 99% of those ages 18–29 use the internet [16] and 
48% say they are online “almost constantly” [17]. However, 
while previous cost-effectiveness studies of technology-based 
physical activity promotion [18, 19] and behavioral weight 
loss [20] programs have been conducted with technology or 
intermediate communication (i.e., phone or in-person) [19], 
print-based interventions have been considered more cost-ef-
fective than counselor-delivered, phone-based interventions 
among sedentary adults [18]. On the other hand, when 
accounting for participant time costs, internet-based weight 
loss services for adults with overweight/obesity are viewed as 
more cost-effective than in-person programs [20]. To date, a 
knowledge gap appears to exist with regard to the cost-ef-
fectiveness of digital behavioral weight loss programs that: 
(i) are specifically designed for college/university students; or 
(ii) compare treatments disseminated via the same technol-
ogy channels and differ only in the type of messaging used 
(i.e., personalized vs. generic). Furthermore, few studies have 

incorporated improvements in cardiometabolic risk factors 
into the calculated costs of weight-loss programs [21]. We 
previously observed that digital therapy was effective at pro-
moting weight loss in the Healthy Body Healthy U (HBHU) 
randomized controlled trial [22]. In the current analysis, we 
compared the cost-effectiveness of the TAILORED (person-
alized) versus TARGETED (generic) treatment arms of the 
program.

METHODS
Overview of the main trial and participants
The HBHU randomized controlled trial examined the efficacy 
of two digital weight loss programs for students (undergrad-
uate or graduate) with overweight/obesity recruited from 
two university sites from 2015–2018 [22, 23]. Participants 
were young adults aged 18–35 years, meeting the following 
eligibility criteria: BMI of 25–45 kg/m2; enrolled in a college 
or university in the greater DC/Boston areas; an active Face-
book user (identified by at least one log-in within the past 
month); having regular access to text messages; and fluent 
in English. Participants were recruited using a social market-
ing approach for promotional outreach, including branding 
of study materials, positioning flyers high-trafficked residen-
tial areas, circulating outreach messages via digital channels 
such as emails from professors and student groups, in-person 
events, as well as social media postings. See Whiteley et al. for 
more details [24]. Exclusion criteria included trying to gain 
weight or  participating in other weight loss or physical activ-
ity studies. For full inclusion and exclusion criteria, please see 
Napolitano et al. [23].

Participants were randomly assigned to one of three condi-
tions: (i) TAILORED (i.e., personalized) treatment (n = 150); 
(ii) TARGETED (i.e., generic) treatment (n = 152); and (iii) 
CONTACT CONTROL (n = 157). All participants received 
program content via Facebook, text messaging, and weekly 
reports. Weight loss content for the TAILORED and TAR-
GETED groups was based on the Diabetes Prevention Pro-
gram [25, 26] and adapted for young adults. The CONTROL 
group received general healthy body content (e.g., body 
image, sleep) via the same channels. Similar to the Diabetes 
Prevention Program, the intervention was more intensive 
(i.e., weekly delivery) during the first 6 months, followed by 
a tapered intervention dose through month 18. Participants 
provided clinic-based assessments of height, body weight, 
abdominal circumference, blood pressure, and a fasting 
blood sample at baseline, 6-, 12-, and 18-months to deter-
mine cardiometabolic risk factors. As mentioned above, for 
the purpose of the current paper, we included only the results 
from the TAILORED and TARGETED treatments, as those 
arms were focused on physical activity promotion and weight 
reduction and can best inform university payer decisions 
regarding costs of reducing weight and chronic disease. All 
study procedures were approved by the Institutional Review 
Boards at both university campuses, and all participants pro-
vided informed consent prior to their enrollment in the study.

Cost analyses framework
The time horizon for the cost analyses was 6 months (com-
prising the most intensive phase of intervention delivery in 
the HBHU study) from a university payer perspective. Sim-
ilar to Daumit et al. [27], this approach was based on the 
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following assumptions: (i) the costs of developing the trial 
were considered sunk costs (i.e., they were not expected to 
be repeated if the intervention were to be adopted broadly) 
[28], and were not included in the cost analyses; (ii) calculated 
estimates reflected costs of implementing the programs in a 
real-world application (i.e., research recruitment and testing 
costs were not included); and (iii) the costs of the control arm 
of the study were not included in the analyses. We also tested 
the sensitivity of our analysis to variations in the number of 
participants enrolled to provide university decision-makers 
with data regarding costs and benefits of implementing this 
program on campuses with varying enrollment sizes.

Body weight and cardiometabolic outcomes
Body weight was measured in duplicate and consistently in 
the morning using a digital scale (Seca Model 769). Partici-
pants were asked to remove bulky outer clothing and shoes 
prior to measurements with averages calculated and recorded 
[23]. At the same clinic visit and following an overnight fast 
of at least 8 h, blood samples were obtained for determina-
tion of HDL-C and hemoglobin A1c (HbA1c; A1cNow+, 
PTS Diagnostics). Abdominal circumference was measured 
at the umbilicus using a cloth tape on participant exhale and 
rounded to the nearest 0.1 cm. Blood pressure was taken after 
participants sat quietly for 5 min using a digital blood pressure 
monitor (OMRON HEM-907XL). Abdominal circumference 
and blood pressure (systolic and diastolic) measurements were 
recorded in triplicate and averaged. Weight loss at 6-months 
was reported previously [22]; all other cardiometabolic out-
comes are primary findings from the current analysis.

Measures used to calculate costs
Payer
Costs for the payer from a university perspective were calcu-
lated. The total payer cost was calculated by summing all direct 
costs associated with intervention delivery. Costs required to 
duplicate a program of this nature were personnel costs, pro-
gram materials, intervention delivery costs, and fixed costs 
for space, hardware, and software. Payer costs for personnel 
and space reflect the difference in staff time allocations of the 
TAILORED and TARGETED treatment programs, given the 
different allocation of time devoted to delivering each. Costs 
per participant per month were also calculated, with all costs 
being converted to a 6-month metric.

Personnel
Personnel costs were estimated by analyzing staff activity 
logs completed by multiple members of the research team 
throughout the study. Team members were asked to track 
both research- and intervention-related activities during both 
active engagement, active enrollment, and study implemen-
tation weeks. For the cost effectiveness analyses, only inter-
vention-related hours were utilized for each staff member. 
Intervention-based hours included time spent reviewing par-
ticipant safety, discussing and contacting participants as well 
as participant communication and general office tasks. The 
average hours spent on each activity was multiplied by each 
staff member’s hourly wage to calculate the average cost per 
hour for intervention activities. Personnel costs that differed 
based on treatment group were scaled to calculate the aver-
age weekly cost per participant for both treatment groups. 
Given the time to deliver the tailored intervention, personnel 

cost was allocated at 80% for TAILORED, 15% for TAR-
GETED, with the final 5% allocated to CONTROL.

Materials
Material costs consist of recruitment items since recruitment 
efforts would occur in real-world application of this program 
regardless of setting. Recruitment costs included flyers, give-
aways, and advertisements for print, social media, and online 
newspapers. Recruitment costs were summed to determine a 
total and divided by the number of participants enrolled in 
the trial to determine a cost per participant. Recruitment costs 
did not differ based on group assignment; however, the totals 
reflect the number of individuals assigned to each treatment 
group.

Intervention costs
We included costs to support the delivery of the program 
content, including automated text messaging and materials. 
These intervention costs are estimated in 2015 dollars based 
on number and price of outgoing and incoming text mes-
sages per week, along with fees for programmable messaging 
and phone number allocation. The quantity of outgoing and 
incoming text messages accounts for differences in the treat-
ment groups for the intervention-related task of self-moni-
toring. Other intervention costs included digital bathroom 
scales, which were distributed to participants to track their 
weight throughout the program (see Table 2). Intervention 
development costs were not included in our analyses, as the 
platform and code for the HBHU trial are readily available 
and previously developed at least five years ago.

Fixed costs
Fixed costs included space/facilities, hardware, and soft-
ware. Space and utilities were calculated using an estimated 
64 square feet of office space at a monthly rate of $50 per 
square foot [29] in Year 2015 dollars, or $3200 per month. 
Weekly costs for space and utilities were adjusted for group 
differences, and a total group cost was calculated. As the 
space and utilities were shared, the value was estimated as a 
proportion with TAILORED and TARGETED allocated at 
45% and 40%, respectively, with the final 15% allocated to 
CONTROL.

Hardware cost included one computer at $1,408.26. 
This price was annuitized over the 5-year study period. We 
assumed a 5% discount rate, with a 10% scrap value after 
a 5-year useful life. Hardware cost did not differ based on 
treatment group and was transformed into a total price per 
treatment group (based on number of participants in each 
group). Software included accounts required for cloud host-
ing, registration and renewal of domain name, and SSL cer-
tificate. These costs were averaged per participant per time 
point, accounting for group assignment differences.

Statistical analysis
Cost-effectiveness ratios
Microsoft Excel 2021 (Microsoft) was used to calculate the 
cost measures. The average cost effectiveness ratio (ACER) 
was calculated by dividing the average cost by the average 
heath benefit within each treatment arm. The incremental 
cost effectiveness ratio (ICER) was calculated by dividing the 
incremental cost to implement the TAILORED versus the 
TARGETED treatment by the incremental health benefit. In 
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our case, the health benefit is operationalized as unadjusted 
weight change (kg), abdominal circumference (cm), and indi-
vidual cardiometabolic risk factors: HDL (mg/dL), systolic 
blood pressure (SBP [mmHg]), diastolic blood pressure (DBP 
[mmHg]), and HbA1c (%).

Cost-effectiveness may depend on the size of a university. A 
sensitivity analysis therefore was conducted based on a small 
(< 5,000), medium (5,000–15,000), or large (> 15,000) stu-
dent body size and assumed that 10% of students among the 
respective university sizes would take part in the program. 
This resulted in sample sizes of 95 (small), 380 (medium), and 
570 (large) for each university size-type.

RESULTS
The final analytic sample included 150 TAILORED and 152 
TARGETED participants. Participants (23.5 ± 4.4 years) 
were 80.5% female and 48.3% non-Hispanic White, with 
an average BMI of 31.3 ± 4.5 kg/m2. Significant (unadjusted) 
weight loss at 6-months was achieved in the TAILORED 
intervention arm (−0.98 [−1.76, −0.20] kg), but not in the 
TARGETED arm [22]. However, abdominal circumference 
was significantly reduced in both arms (TAILORED: −1.98 
[−2.87, −1.09] cm; TARGETED: −1.30 [−2.19, −0.41] cm). 
Systolic blood pressure significantly decreased among TAI-
LORED only (−1.86 [−3.35, −0.38] mmHg) and diastolic 
blood pressure significantly increased among TARGETED 
only (1.97 [0.58, 3.36] mmHg). HDL-C and HbA1c did not 
significantly change for either group at 6-months.

When the analyses were stratified by weight status, among 
participants with overweight (BMI 25–29.9 kg/m2), similar 
patterns for weight loss and the other cardiometabolic out-
comes were observed. Among participants with obesity (BMI 
≥ 30 kg/m2), however, there was no difference in weight loss 
between intervention arms (0 [−1.63, 1.64] kg) and both 
the TAILORED and TARGETED groups had a significant 
reduction in abdominal circumference (TAILORED: −1.63 
[−3.08, −0.18] cm and TARGETED: −2.01 [−3.34, −0.69] 
cm). HDL-C increased among the TARGETED group only 
(2.16 [0.49, 3.82] mg/dL), while blood pressure and HbA1c 
did not significantly change for either group (Table 1).

Costs
The total payer cost for the TAILORED arm at month 6 was 
$15,849.78 for an average monthly cost per participant of 
$17.61, and 6-month cost per participant of $105.66 (Table 
2). The total payer cost for the TARGETED arm at month 6 
was $13,895.34 for an average monthly cost per participant 
of $15.24 and 6-month cost of $91.44. The average monthly 
incremental cost per participant of the TAILORED arm rela-
tive to the TARGETED arm was $2.37.

The average cost effectiveness ratio (ACER) over 6-months 
for weight loss in the TAILORED arm was $107.82, and 
for the TARGETED arm was $179.29. In the TAILORED 
intervention arm, the ACERs for abdominal circumference, 
HDL-C, systolic and diastolic blood pressure, and HbA1c 
were $53.36, $160.09, $56.81, $−98.75, and $1,320.75 
per unit change, respectively. In the TARGETED arm the 
ACERs for abdominal circumference, HDL, systolic and 
diastolic blood pressure, and HbA1c were $70.34, $147.48, 
$261.26, $−46.42, and $3,048.00 per unit change, respec-
tively (Table 3).

For the full analytic sample, the incremental cost effective-
ness ratio (ICER) over 6 months for weight loss in the TAI-
LORED versus TARGETED intervention arm was $5.05 per 
kg lost. For abdominal circumference, HDL-C, systolic and 
diastolic blood pressure, and HbA1c, the ICERs were $3.49, 
$59.37, $1.57, $2.64, and $47.49 per unit change, respec-
tively (Fig. 1A). Among participants who had overweight, the 
ICER for weight loss in the TAILORED versus TARGETED 
intervention arm was even lower than that for the full sample 
($2.28 per kg lost). The ICERs for abdominal circumference, 
HDL-C, systolic and diastolic blood pressure, and HbA1c 
were $1.30, $1.37, $3.21 $1.23, and $59.37 per unit change, 
respectively (Fig. 1B). Among participants who had obesity, 
the ICER for weight loss in the TAILORED versus TAR-
GETED arms could not be calculated because there was no 
difference in weight loss. The ICERs for abdominal circum-
ference, HDL-C, systolic and diastolic blood pressure, and 
HbA1c were −$6.25, −$1.01, $1.01, −$11.87, and $39.58 
per unit change, respectively. Negative values indicate that 
the TARGETED intervention outperformed the TAILORED 
arm for those outcomes.

Sensitivity analyses
As university size (i.e., number of program participants) 
increased, both the ICER and ACER for each health outcome 
decreased (Table 4). For example, at a small university where 
it is estimated that 95 students would participate in such a 
program, the ICER for weight loss is $6.15 (TARGETED 
ACER = $256.24). At a medium-sized university (N = 380) 
the ICER for weight loss is $3.27 (TARGETED ACER = 
$102.35), and at a large university (N = 570) the ICER for 
weight loss is $2.95 (TARGETED ACER = $85.18). These 
findings indicate that an intervention such as ours becomes 
more cost effective as the size of the student population 
within a university becomes larger.

DISCUSSION
Our digitally-delivered personalized (i.e., TAILORED) inter-
vention resulted in significant changes over 6 months in body 
weight [22] among the full sample, as well as for those who 
were overweight. Furthermore, those in the TAILORED 
intervention arm experienced significant improvements in 
abdominal circumference and systolic blood pressure, and 
this was true among the full sample and in those who were 
overweight. For those with obesity, the TAILORED inter-
vention resulted in significant reductions in abdominal cir-
cumference only. Thus, it appears that the more personalized 
messaging delivered via the TAILORED treatment was nec-
essary for reducing body weight and systolic blood pressure, 
but only in those without obesity. On the other hand, even 
the content-only (TARGETED) intervention was sufficient in 
significantly reducing abdominal circumference, regardless of 
weight status. Excess abdominal adiposity is a significant risk 
factor of cardiovascular disease and mortality [30]. Data from 
the CARDIA study demonstrate that early onset of abdomi-
nal adiposity in young adulthood is linked to increased risk of 
type 2 diabetes in middle-to-late adulthood. In fact, each year 
with abdominal adiposity was associated with a 4% increase 
in diabetes risk [31]. Lifestyle interventions, such as diet and 
physical activity can help in the management of abdomi-
nal adiposity [32, 33]. One meta-analysis concluded that 
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 internet-based interventions resulted in an average decrease 
in abdominal circumference of 2.99 cm compared with 0.81 
cm for minimal interventions (e.g., information only) [34]. 
We observed significant reductions in abdominal circumfer-
ence ranging from 1.63 to 2.37 cm in the TAILORED arm 
and from 1.30 to 2.01 cm in the TARGETED arms, which 
are within the range highlighted in the meta-analysis [34]. For 
other risk factors such as body weight, blood pressure, and 
glucose regulation, young adults with obesity may require 
even more intensive interventions [22].

The magnitude of weight loss necessary to induce improve-
ments in other cardiometabolic risk factors is an important 
factor for payers. Among middle-aged adults, weight loss 
thresholds as low as 2% are associated with improvements 
in systolic blood pressure, HbA1c, glucose, and triglycerides 
[35]. In the current study, participants in the TAILORED 
arm experienced a 6-month weight loss of 1 kg (1.1%) and 
1.5 kg (2.0%) for the full sample and those with overweight, 
respectively. A meta-analysis examining the effects of weight 
reduction blood pressure changes indicated that each kilo-
gram of weight lost resulted in an average systolic blood pres-
sure drop of −1.05 mmHg [36]. Our observed decreases of 
−1.86 mmHg for the full sample and −2.37 mmHg for those 
with overweight are comparable to these findings, suggesting 
that our TAILORED intervention (delivered digitally and at 
a dose likely comparable to other types of interventions) is 
favorable for risk reduction.

We observed no significant changes in HbA1c, diastolic 
blood pressure, or HDL-C in the current study. Markers of 
cardiometabolic disease manifest differently among younger 

Ta
b

le
 3

 | 
A

ve
ra

ge
 c

os
t 

ef
fe

ct
iv

en
es

s 
ra

tio
s 

fo
r 

TA
IL

O
R

ED
 a

nd
 T

A
R

G
ET

ED
 in

te
rv

en
tio

n 
ar

m
s

In
te

rv
en

ti
on

 a
rm

H
ea

lt
h 

ou
tc

om
e

M
on

th
ly

 c
os

t 
pe

r 
 

pa
rt

ic
ip

an
t 

($
)

M
ea

n

C
os

t 
pe

r 
pa

rt
ic

ip
an

t 
 

at
 6

M
 (

$)
M

ea
n

M
on

th
ly

 e
ff

ec
tiv

en
es

s 
pe

r 
 

pa
rt

ic
ip

an
t

M
ea

n 
(9

5%
 C

I)

A
C

E
R

($
)

M
ea

n

T
A

IL
O

R
E

D
W

ei
gh

t 
(k

g)
17

.6
1

10
5.

66
0.

98
 (

0.
20

, 1
.7

6)
10

7.
82

A
bd

om
in

al
 c

ir
c.

 (
cm

)
1.

98
 (

1.
09

, 2
.8

7)
53

.3
6

H
D

L
 (

m
g/

dL
)

0.
66

 (
−0

.9
2,

 2
.2

4)
16

0.
09

SB
P 

(m
m

H
g)

1.
86

 (
0.

38
, 3

.3
5)

56
.8

1
D

B
P 

(m
m

H
g)

−1
.0

7 
(−

2.
54

, 0
.4

0)
−9

8.
75

H
bA

1c
 (

%
)

0.
08

 (
−0

.0
1,

 0
.1

8)
13

20
.7

5
T

A
R

G
E

T
E

D
W

ei
gh

t 
(k

g)
15

.2
4

91
.4

4
0.

51
 (

−0
.2

7,
 1

.2
9)

17
9.

29
A

bd
om

in
al

 c
ir

c.
 (

cm
)

1.
30

 (
0.

41
, 2

.1
9)

70
.3

4
H

D
L

 (
m

g/
dL

)
0.

62
 (

−0
.6

7,
 1

.9
2)

14
7.

48
SB

P 
(m

m
H

g)
0.

35
 (

−1
.1

8,
 1

.8
9)

26
1.

26
D

B
P 

(m
m

H
g)

−1
.9

7 
(−

3.
36

, 0
.5

8)
−4

6.
42

H
bA

1c
 (

%
)

0.
03

 (
−0

.0
7,

 0
.1

3)
30

48
.0

0

Table 2 | Intervention cost schedule through month 6

Activities Tailored (N = 150) Targeted (N = 152)

Personnel $1,960.11 $1,369.33
Recruitment materials
  Tabling materials $16.05 $16.15
  Giveaways $728.14 $732.96
  Flyers $82.63 $83.18
  Print Ads $551.48 $555.13
  Social media Ad $71.84 $72.32
  Online newspaper $41.30 $41.03
Intervention
  Text message fees $654.01 $307.05
  Bathroom scale $2,263.49 $2,278.48
Fixed
  Space/facilities $9,369.14 $8,328.13
  Hardware $50.01 $50.01
  Software $61.57 $61.57
Total payer cost $15,849.78 $13,895.34
Cost per participant at 

6 months
$105.66 $91.44

Average monthly cost/
participant

$17.61 $15.24

Average monthly 
incremental cost/
participant

(Tailored relative to 
Targeted)

$2.37 –
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adults compared with their older counterparts, as younger 
adults tend to have a higher prevalence of HDL-C [37, 38] 
and triglycerides [37] dysregulation and a lower prevalence 
of hyperglycemia and hypertension [38]. At baseline, 19% 
of this cohort had HbA1c concentrations ≥ 5.7%, 11% had 
isolated diastolic hypertension, and 47% for HDL-C concen-
trations < 40 mg/dL (men) or < 50 mg/dL (women) [39]. It is 
possible that early display of these cardiometabolic markers 
might indicate more physiological resistance to treatment and 
the need for more intensive interventions, relative to middle- 
or older-aged adults.

The cost of delivering the interventions in the HBHU study 
is comparable to that of similar trials. For example, Krukow-
ski and colleagues [20] reported a cost of $373 per partici-

pant for an internet-based intervention, with the difference in 
cost relative to our digital interventions mainly attributed to 
the personnel time needed to conduct online groups. Daumit 
et al. [27]. reported a cost of $101 per participant study for 
a remote intervention, which is similar to our 6-month costs 
of $105.66 per participant and $91.44 per participant for 
the TAILORED and TARGETED arms, respectively. These 
same authors observed a cost-benefit of $99 per each kg lost 
[27], compared with our estimate of about $108 per kg of 
lost weight within the TAILORED intervention. Moreover, 
the average monthly cost per participant in the TAILORED 
treatment arm was approximately $18, which is compara-
ble to the costs of commercially-available programs such as 
Noom and WWI (about $10 to $40 per month) [40, 41].

Note: ICERs are calculated as the incremental cost per unit of change. Positive ICERs 
represent a comparative advantage of the Tailored (vs. Targeted) intervention arm. Negative 
ICERs represent a comparative advantage of the Targeted (vs. Tailored) intervention arm. The 
lower the (positive) ICER, the more cost-effective the Tailored arm is for producing change in 
the health marker. There was no weight loss difference between Tailored and Targeted among 
individuals with obesity; therefore, an ICER for only participants with obesity is unable to be 
calculated. 
SBP = Systolic blood pressure; DBP = Diastolic blood pressure

$47.49

$2.64

$1.57

$59.37

$3.49

$5.05

$0.00 $10.00 $20.00 $30.00 $40.00 $50.00 $60.00 $70.00
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Fig 1 | Incremental cost-effectiveness ratios (ICERs) for Tailored (vs. Targeted) intervention arm participants for the full sample (panel A) and by weight 
status (panel B). ICERs are calculated as the incremental cost per unit of change. Positive ICERs represent a comparative advantage of the Tailored (vs. 
Targeted) intervention arm. Negative ICERs represent a comparative advantage of the Targeted (vs. Tailored) intervention arm. The lower the (positive) 
ICER, the more cost-effective the Tailored arm is for producing change in the health marker. There was no weight loss difference between Tailored and 
Targeted among individuals with obesity; therefore, an ICER for only participants with obesity is unable to be calculated. SBP systolic blood pressure; 
DBP diastolic blood pressure.
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Although the TAILORED intervention was more costly to 
deliver ($105.66) than the TARGETED arm ($91.44), when 
examining the average cost-benefit ratio, the TAILORED arm 
was more cost-effective over 6 months with regard to weight 
loss ($107.82 per kg vs. $179.29 per kg for the TAILORED 
and TARGETED arms, respectively). An older study by Fin-
kelstein and Kruger [42], reported an ACER of $155 per kg 
(annualized) for a commercial program (Weight Watchers) vs. 
$232 for a pharmaceutical intervention.

Sensitivity analyses were conducted to provide an estimate 
for a payer (University) regarding the cost per unit change for 
each of the cardiometabolic outcomes examined. For exam-
ple, if the 6-month TAILORED intervention were delivered 
to 10% of the students from a large sized university (> 15,000 
students), it would cost an additional $2.95 per student to 
produce a 1 kg reduction in body weight compared with the 
TARGETED intervention, and this is relative to other pro-
grammatic health needs of students in which universities 
invest. For example, more than 1100 colleges and universities 
have required completion of programs targeting alcohol (i.e., 
Electronic Check-up to Go [e-CHUG] [43] and AlcoholEdu) 
[44], with an average cost of approximately $2.60 per student 

[45, 46]. Universities have prioritized alcohol and substance 
use reduction programs, with investments of $2 per student 
being returned in terms of reductions in health costs, inju-
ries, and death [47]. A call-to-action for universities is to also 
invest in weight loss programming for similar cost returns. 
This is particularly important, given that BMI and academic 
performance are negatively correlated [48–50], indicating 
that universities can benefit student learning outcomes by 
implementing weight management programs.

Few studies in behavioral medicine report on the cost-ef-
fectiveness of interventions [51]. This study was the first to 
compare the cost of weight loss interventions delivered via 
the same modalities but differing in intensity and personal-
ization. The strengths of this study include the randomized 
controlled trial design, a large racially diverse young adult 
sample recruited from two university sites, as well as the mea-
surement of several cardiometabolic outcomes. We also note 
the limitations to this work. First, we did not include partic-
ipant costs in the analysis, as our focus was on the univer-
sity payer. Given that the TAILORED intervention required 
more of the participant’s time in terms of self-monitoring and 
reviewing personalized feedback, it may be more costly when 

Table 4 | Sensitivity analyses for university student population size

ICER ACER
(TAILORED)

ACER
(TARGETED)

Weight (kg)
 HBHU Sample 5.05 107.82 179.29
 Small university 6.15 151.04 256.24
 Medium university 3.27 62.63 102.35
 Large university 2.95 52.84 85.18
Abdominal circumference reduction (cm)
 HBHU Sample 3.49 53.36 70.34
 Small university 4.25 74.76 100.52
 Medium university 2.26 31.00 40.15
 Large university 2.04 26.15 33.42
HDL increase (mg/dL)
 HBHU Sample 59.37 160.09 147.48
 Small university 72.33 224.27 210.77
 Medium university 38.39 93.00 84.19
 Large university 34.62 78.84 70.06
SBP (mmHg)
 HBHU Sample 1.57 56.81 261.26
 Small university 1.92 79.58 373.37
 Medium university 1.02 33.00 149.14
 Large university 0.92 27.84 124.11
DBP (mmHg)
 HBHU Sample 2.64 −98.75 −46.42
 Small university 3.21 138.34 −66.34
 Medium university 1.71 −57.36 −26.50
 Large university 1.54 −48.39 −23.23
HbA1c reduction (%)
 HBHU Sample 47.49 1320.75 3048.00
 Small university 57.86 1850.25 4356.00
 Medium university 30.71 767.25 1740.00
 Large university 27.70 647.25 1448.00

Table presents sensitivity analyses per variations in the number of participants estimated to enroll at a small (N = 95/arm), medium (N = 380/arm), or large 
(N = 570/arm) university.
ICER incremental cost effectiveness ratio (incremental cost [$]/unit change in outcome); SBP systolic blood pressure; DBP diastolic blood pressure.
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the participant time is factored into the estimates. Further, 
those who were more engaged [52] lost more weight and par-
ticipant time was not accounted for relative to engagement. 
Additionally, it is difficult to compare the costs of the current 
intervention to previous investigations given different imple-
mentation years, and methods. Finally, the analysis does not 
disentangle diet and physical activity in relation to changes in 
cardiometabolic outcomes or the costs of engaging in physical 
activity or eating a healthier diet.

Nonetheless, our findings have important implications for 
student health practice and implementation. Cardiovascu-
lar health in early adulthood is related to reduced costs and 
health care utilization later in life [53], suggesting the impor-
tance of early intervention to address excess body weight and 
cardiovascular derangements in young adulthood. Tailored, 
personalized programs may be especially necessary for weight 
loss and reversal of early cardiometabolic impairments. These 
personalized interventions can also help to identify the driv-
ers of weight loss success and maintenance, although further 
investigation and resources may be needed for those young 
adults with obesity. As universities are examining student 
health and overall wellness programming, the investment of 
five additional dollars per student over a 6-month period in 
order to deliver a personalized program resulting in weight 
loss and improved cardiometabolic biomarkers seems like a 
sound return on investment.
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