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Abstract

Background: Technology-mediated obesity treatments are commonly affected by poor long-term adherence. Supportive
Accountability Theory suggests that the provision of social support and oversight toward goals may help to maintain adherence
in technology-mediated treatments. However, no tool exists to measure the construct of supportive accountability.

Objective: Thisstudy aimed to develop and psychometrically validate a supportive accountability measure (SAM) by examining
its performance in technol ogy-mediated obesity treatment.

Methods: Secondary data analyses were conducted in 2 obesity treatment studies to validate the SAM (20 items). Study 1
examined reliability, criterion validity, and construct validity using an exploratory factor analysis in individual s seeking obesity
treatment. Study 2 examined the construct validity of SAM intechnology-mediated interventionsinvolving different self-monitoring
toolsand varying amounts of phone-based interventionist support. Participants received traditional self-monitoring tools (standard,
in-home self-monitoring scale [SC group]), newer, technology-based self-monitoring tools (TECH group), or these newer
technology tools plus additional phone-based support (TECH+PHONE group). Given that the TECH+PHONE group involves
more interventionist support, we hypothesized that this group would have greater supportive accountability than the other 2 arms.

Results: In Study 1 (n=353), the SAM showed strong reliability (Cronbach a=.92). A factor analysisrevealed a 3-factor solution
(representing Support for Healthy Eating Habits, Support for Exercise Habits, and Perceptions of Accountability) that explained
69% of the variance. Convergent validity was established using items from the motivation for weight loss scale, specifically the
social regulation subscale (r=0.33; P<.001) and social pressure for weight loss subscale (r=0.23; P<.001). In Study 2 (n=80), the

TECH+PHONE group reported significantly higher SAM scores at 6 months compared with the SC and TECH groups (r°=0.45;
P<.001). Higher SAM scores were associated with higher adherence to weight management behaviors, including higher scores
on subscales representing healthy dietary choices, the use of self-monitoring strategies, and positive psychological coping with
weight management challenges. The association between total SAM scores and percent weight change was in the expected
direction but not statistically significant (r=—0.26; P=.06).

Conclusions: The SAM has strong reliability and validity across the 2 studies. Future studies may consider using the SAM in
technology-mediated weight loss treatment to better understand whether support and accountability are adequately represented
and how supportive accountability impacts treatment adherence and outcomes.

Trial Registration: Clinical Trials.gov NCT01999244; https://clinicaltrials.gov/ct2/show/NCT01999244

(J Med Internet Res 2020;22(7):€17967) doi: 10.2196/17967
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Introduction

Background

Technology-mediated health behavior change interventions
have become ubiquitous [1-4]. Adherence tends to drop off
dramatically over time, such that few participants meet the
program goas related to the use of technology-based
intervention tools (eg, self-monitoring platforms) by the end of
treatment [5-7]. Importantly, this poor adherence may lead to
suboptimal treatment outcomes. Although technology-based
interventions can lead to clinically significant weight loss in
some participants [8], most of these programs demonstrate
subpar outcomesin relation to in-person treatments [9,10]. For
example, electronically delivered behavioral weight loss
programs commonly achieve aweight loss of 3 kg to 5 kg within
3to 6 monthsof treatment [11,12], whereastraditional in-person
programs often produce a weight loss of 8 kg to 10 kg within
the same time frame [11,13].

Given this challenge, research has focused on methods to
improve adherence to technology-based behavioral
interventions. To date, one of the most effective strategies has
been the provision of additional support (eg, via telephone,
email, text messages or via smartphone apps) from
interventionists or lifestyle coaches [14-16]. Indeed, existing
guidelines for the treatment of overweight and obesity
specifically note that programs delivered electronically should
provide personalized feedback from an interventionist and that
primarily knowledge-based internet programsmay beineffective
[11].

Consistent with these empirical findings, Mohr et a [17]
recently proposed Supportive Accountability Theory, which
positsthat adherenceto technol ogy-based interventions may be
improved through the provision of both social support (whether
delivered in person or electronically and either synchronously
or asynchronously) and accountability (the expectation that an
individual would regularly haveto explain their progresstoward
program goals). Despitethe utility of Supportive Accountability
Theory for identifying important potential mechanisms for
improving adherence and, ultimately, program outcomes in
technology-based interventions, there is no validated measure
to assess supportive accountability.

Objectives

The objective of this study was to describe the devel opment
and validation of a measure for assessing supportive
accountability within the context of technology-mediated
programs for the treatment of adult obesity. Building off of the
Social Support for Diet and Exercise Behaviors Scale by Sallis
et a [18], awidely used measure of social support for healthy
eating and activity, new items were added to represent the
construct of accountability as described by Mohr et al [17]. The
psychometric characteristics of this new measure (Supportive
Accountability Measure [SAM]) were assessed using data
collected from 2 weight loss trials. Baseline data from the first
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trial (Study 1) aimed to examine reliability, conduct an
exploratory factor analysis (EFA), and assess convergent
validity. Data from the second trial (Study 2) aimed to further
investigate the criterion validity of the new measure.
Specifically, Study 2 examined the impact of newer
self-monitoring technology and phone coaching on weight 10ss;
thus, it was hypothesized that participants who were randomized
to receive additional phone coaching, in addition to
technology-based self-monitoring tools, would report higher
supportive accountability compared with participants not
provided with this additional coaching.

Methods

Supportive Accountability M easure Development

The SAM was developed by adding novel items representing
the construct of accountability to itemsfrom the existing Social
Support for Diet and Exercise Behaviors Scale developed by
Sallis et al [18], a widely used socia support measure in the
weight management literature [15]. First, questions assessing
accountability were developed by asenior author (TL), drawing
on Mohr’s description of Supportive Accountability Theory
[17] and her expertise in the field of obesity treatment. Items
were developed to assess accountability for typical behavioral
i ntervention components, including goalsrelated to weight | oss,
dietary intake, and physical activity. Participants respond to
items on this scale using a 7-point Likert scale, with response
options ranging from 1 (not at all) to 7 (very much). A total of
10itemswerejudged to fully capture all facets of this construct
(supporting content validity) and werethusretained. Multimedia
Appendix 1 shows the final accountability items selected for
the SAM.

To ensure balance in the number of items, 10 items were
selected from the Sallis Social Support measure [17]. The
origina Sallis measure includes 43 items; some assess social
support, whereas others assess sabotage, negative comments,
and punishment. Overall, these subscales have demonstrated
good internal consistency, criterion validity, and construct
validity and acceptabl e test-retest reliability [18]; however, less
support has been found for the utility of the negative subscales
(Negative Comments, Sabotage, and Punishment) [ 18,19]. Given
the lack of psychometric support for the negative subscales and
that the questions focused on negative comments and sabotage
did not align with the theoretical construct of supportive
accountability, the 10 items that were retained from the Sallis
measure were those that assessed positive support for healthy
eating and exercise[18]. Participantswere asked to rate support
received from family, friends, and their weight loss coach on
the 10 items using a 5-point Likert scale identical to that used
in the original Sallis measure (1=Never, 2=Rarely, 3=A few
times, 4=0ften, 5=Very often, and 6=Does not apply, with
scores of 6 being recoded as 1 before scoring).

A total score for the SAM was created using the 10 support
itemsand 10 accountability items. The Social Support subscale
involves summing all socia support items. Since the
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accountability items were measured on a 7-point scale and the
social support items on a 5-point scale, the scores for the
accountability measure involved summing all accountability
items, multiplying the sum by 5, and then dividing by 7 to yield
identical maximum scoresfor the 2 subscales. The total scores
for social support and accountability were then summed to create
an overall SAM score, with higher scores indicating higher
levelsof supportive accountahility (possible range of total SAM
scores 17.14-100). We then examined the psychometric
characteristics of the SAM across 2 weight management trials
(the study details are provided below under the M ethods section
for Study 1 and Study 2). Study procedures for Study 1 and
Study 2 were approved by The Miriam Hospital Institutional
Review Board, and secondary analyses of Study 2 data were
approved by the University of Florida Institutional Review
Board.

Study 1

Study 1 evaluated the psychometric characteristics of the SAM
in adults with obesity enrolled in a behaviora weight
management trial. Only baseline datafrom thistrial were used,
alowing for the evaluation of the SAM in the relevant
population before any intervention or support.

Participants
Study 1 included 353 adults (aged 40-60 years) with obesity

(BMI between 30 kg/m? and 40 kg/m?). Full eligibility criteria
and recruitment procedures have been described elsawhere[20].
In brief, participants were recruited through mass mailings,
newspaper/listserv ads, and direct referrals to an obesity
treatment research center and were screened over the phone.
Exclusion criteria were participation in another weight loss
program, use of weight loss medication, history of bariatric
surgery, weight loss of =5% in the last 6 months, pregnancy,
lactation, less than 6 months postpartum, or plans to become
pregnant during the study period, any health conditions that
would contraindicate weight loss (eg, cancer, reported
uncontrolled heart condition, inability to walk 2 blockswithout
stopping, and unexplained loss of consciousness), or inability
to participate in an in-person, group program (eg, scheduling
congtraints). For individuals reporting joint problems,
medication use, or other medical conditions that may limit the
ability to exercise or need adjustment with weight loss,
physicians’ consent was obtained. Study 1 participants were
excluded from the current analysesif they did not complete the
SAM measure at baseline (n=3).

Measures
All measures were collected at baseline.
Demogr aphics

Standard demographics (eg, sex, age, race/ethnicity) were
collected viaa survey.

Anthropometrics

Height and weight were objectively assessed, with participants
wearing one layer of light indoor clothing and shoes removed.
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Supportive Accountability

The SAM was used to assess supportive accountability (seethe
Supportive Accountability Measure Development section for
details).

Social Motivation for Weight L oss

The Treatment Self-Regulation Questionnaire (TSRQ) was
administered to assess its convergent validity with the SAM.
Given that the SAM is expected to measure social
accountability, we examined whether the social external
regulation subscale of the TSRQ [21] was associated with the
SAM; 6 items were included, ranging from 1=Not true at all
to 7=Very true (eg, “1 want to lose weight or control my weight
because...my spouse, family, friends or doctor would be upset
if 1 didn't”). Mean scores were calculated for this scale.

Social Pressure for Weight L oss

Social pressurewas assessed using an item from the Motivating
Factors for Weight L oss Scale, developed to assess motivation
for weight loss among participants in the National Weight
Control Registry [22]. Participants were asked how important
socia pressure was in their decision to lose weight or join a
weight loss program. Response options ranged from 1=Not at
all important to 5=Extremely important.

Statistical Analyses

Analyses were conducted using SPSS Statistics for Windows,
version 25 (IBM Corp). The reliability of SAM items was
assessed via the Cronbach alpha [23], and construct validity
was assessed using an EFA using principal component analysis
with Oblimin rotation (delta=0). A scree plot was used to assess
the number of factors using the standard eigenvalue of 1 or
greater. Convergent validity of the SAM was assessed by
correlating total SAM scores with the total Social Motivation
score and the Social Pressure item.

Study 2

Study 2 was a randomized weight management trial
investigating the impact of newer self-monitoring technology
(ie, a Bluetooth-enabled activity monitor, a smart scale, and a
website/smartphone app that synced with both of these devices
and alowed individuals to self-monitor caloric intake) and
phone coaching on weight loss. It was hypothesized that
participants who received interventionist support through phone
coaching would report significantly higher supportive
accountability, as assessed by the SAM, at a 6-month posttest
because of the presence of additional support. Moreover, we
hypothesized that higher supportive accountability at
intervention posttest would be associated with greater
intervention adherence. As an exploratory aim, weinvestigated
whether higher supportive accountability at the posttest was
associated with greater weight loss from baseline to posttest.

Participants
Study 2 participants were 80 adults (aged between 18 and 70

years) with overweight or obesity (BMI between 27 kg/m? and

40 kg/m?) who reported having access to acomputer and Wi-Fi
at home [24]. Exclusion criteria were similar to Study 1; full
eligibility criteriaand details regarding participant recruitment
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and screening have been published previously [24]. Study 2
participantswere excluded from the current analysesif they did
not complete the SAM measure at the 6-month follow-up.

I ntervention

Study 2 was a randomized trial that examined the impact of a
6-month weight loss intervention in which participants were
randomized to 1 of 3 treatment groups, using traditional
self-monitoring tools (a paper food record, a printed calorie
reference book, a standard pedometer, and a standard in-home
scale—SC group), newer, technology-based self-monitoring
tools (Fithit Zip, Fithit Aria smart scale, and use of the Fithit
app/website to track dietary intake—TECH group), or these
newer technol ogy tools plus phone-based interventionist support
(TECH+PHONE group). All participants received a one-time,
group-based Weight Loss 101 session that provided information
on how to accurately monitor calories, weight, and physical
activity and weight management goals for calories, exercise,
and weight loss. Participants were also taught how to use their
assigned self-monitoring tools. Participants randomized to SC
(n=26) and TECH (n=27) received self-monitoring tools only;
they did not receive any interventionist support. Participants
randomized to TECH+PHONE (n=27) received the additional
phone-based intervention (8 weekly, 4 biweekly, and 2 monthly
contacts; each lasted 10-15 min), delivered by trained
interventionists (either aclinical psychologist or dietitian, both
experienced in delivering behavioral weight management
programs), using a manualized protocol.

Measures

Demogr aphics
Standard demographics (eg, sex, age, race/ethnicity) were
collected viaasurvey at baseline.

Anthropometrics

Height and weight were measured with participants wearing
light indoor clothing and with shoes removed. Height was
measured at baseline and weight was measured at baseline and
at the 6-month posttest. Weight change was operationalized as
percent weight loss from baseline to the posttest visit.

Supportive Accountability

Supportive accountability was assessed at the 6-month posttest
using the SAM.

Use of Weight Management Strategies

Weight management strategies were assessed at the 6-month
posttest using the Weight Control Strategies Scale (WCSS) [25].
This self-report measure assesses behaviors across 4 subscal es:
dietary choices, self-monitoring strategies, physical activity,
and psychological coping. WCSS dietary choices and physical
activity subscales have been shown to be associated with
changes in caloric intake and physical activity during weight
management interventions, and WCSS scores have been shown
to correlate with weight loss during these programs.

Statistical Analyses

Anayseswere conducted using SPSS. Reliability was reassessed
in this sample using Cronbach alpha. Construct validity of the
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SAM was assessed using a one-way anaysis of variance,
investigating differences in SAM scores by treatment group.
We hypothesized that, at the 6-month posttest, the SAM score
would be significantly higher in the TECH+PHONE condition
than in the SC and TECH conditions, given that this condition
was provided with additional interventionist support.

Results

Study 1

Study 1 included atotal of 350 participants (Table 1). Themean
SAM score was 48.63 (SD 16.33); mean support and
accountability subscale scoreswere 22.71 (SD 7.80) and 36.28
(SD 17.28), respectively. There was an association between
total SAM scores and baseline BMI (r=0.13; P=.02). In
examining the subscal es, accountability scores were positively
associated with basdline BMI (r=0.17; P=.002), whereas support
scores were not (P=.96). There were no associations between
SAM scores and participant demographic characteristics
(P>.06).

The overal reliability of the SAM was excellent, as
demonstrated by the internal consistency (Cronbach a=.92).
The lowest item to total SAM correlation (r=0.41) was for the
item, “My friends/family encouraged me to not eat unhealthy
foodswhen I’ m tempted to do so.” However, thetotal Cronbach
alpha was not improved with thisitem removed; thus, the item
was retained. Cronbach a phafor the support and accountability
subscaleswere also strong (.88 and .95, respectively). Inter-item
correlationsfor the SAM are provided in Multimedia A ppendix
2. As expected, items reflecting social support (items 1-10)
correlated more closely with each other and had lower
correlations with accountability items (items 11-20).

Results from the EFA demonstrated that athree-factor solution
provided the best fit (Figure 1), explaining 69.2% of the
variance. Item loadingsfor the three-factor solution, representing
Support for Healthy Eating Habits, Support for Exercise Habits,
and Perceptions of Accountability, are presented in Table 2.
Assumptions of EFA were verified using the
Kaiser-Meyer-Olkin (KMO) statistic, which demonstrated
sampling adequacy (KM O=0.88). Furthermore, the Bartlett test
of sphericity demonstrated that items correlated satisfactorily

(X%100=6573.91; P<.001).

Convergent and divergent validity analysesrevealed statistically
significant correlations between the SAM total scoreand TSRQ
items representing external motivation for weight loss (r=0.34;
P<.001) and the social pressure item (r=0.23; P<.001). In
examining the subscales of SAM, there were significant
correl ations between the Support subscale and Social Mativation
items (r=0.19; P=.001) and the Social Pressure item (r=0.17;
P=.002). Similarly, there were significant correlations between
the Perceptions of Accountability subscale and Socia
Motivation items (r=0.33; P<.001) and the Social Pressureitem
(r=0.20; P<.001).
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Table 1. Baseline and demographic characteristics of participantsin study 1

Characteristic Study 1 (n=350)
Age (years), mean (SD) 51.7 (5.6)
BMI (kg/m?), mean (SD) 34.8(3.3)

Gender, n (%)

Male 80 (22.9)
Female 270 (77.1)
Education, n (%)
High school or less 38(10.9)
Vocational training 24 (6.9)
Some college 83(23.7)
College degree 108 (30.9)
Graduate degree 97 (27.7)
Race, n (%)
American Indian or Alaska Native 6(1.7)
Asian 1(0.3)
Black or African American 36 (10.3)
White 262 (74.9)
Other 36(10.3)
Ethnicity, n (%)
Hispanic or Latino 45 (12.9)
Not Hispanic or Latino 304 (86.9)

Figure 1. Screeplot for exploratory factor analysis of the supportive accountability measure.

Eigenvalue

"

1 2 3 4 5 6 T B 9 10 11 12 13 14 15 16 17 18 19 20

Component number

https://www.jmir.org/2020/7/e17967 JMed Internet Res 2020 | vol. 22 | iss. 7 | €17967 | p. 5
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Chhabriaet al

Table 2. Three-factor structure for Supportive Accountability Measure items.

Items Support for Healthy Eating  Support for Exercise Perceptions of Account-
Habits ability
My weight coach, friends, and/or family
1. Encouraged me not to eat unhealthy foods (cake, potato
chips) when I’m tempted to do so 0.81 N/AZ N/A
2. Discussed my eating habit changes with me (asked me  0.83 N/A N/A
how I’ m doing with my eating changes)
3. Reminded me not to eat high fat, high calorie foods 0.85 N/A N/A
4. Complimented me on changing my eating habits (“Keep 0.68 N/A N/A
it up. We are proud of you.”)
5. Commented if | went back to my old eating habits 0.71 N/A N/A
6. Exercised with me N/A 0.88 N/A
7. Offered to exercise with me N/A 0.87 N/A
8. Gave me helpful remindersto exercise (“Areyougoing  N/A 0.85 N/A
to exercise tonight?”’)
9. Gave me encouragement to stick with my exerciseprogram  N/A 0.78 N/A
10. Changed their schedule so we could exercisetogether ~ N/A 0.81 N/A
11. | feel accountableto others (eg, friends, family, or doctor) N/A N/A 0.77
for meeting my weight goals.
12. | feel accountableto others (eg, friends, family, or doctor) N/A N/A 0.79
for meeting my dietary goals.
13. | feel accountableto others (eg, friends, family, or doctor) N/A N/A 0.79
for meeting my exercise goals.
14. | feel that | would let others down (eg, friends, family,  N/A N/A 0.93
or doctor) if | did not meet my weight goals.
15. | feel that | would let others down (eg, friends, family,  N/A N/A 0.94
or doctor) if | did not meet my dietary goals.
16. | feel that | would let others down (eg, friends, family,  N/A N/A 0.92
or doctor) if | did not meet my exercise goals.
17. Feeling accountable to others (eg, friends, family, or N/A N/A 0.57
doctor) has helped me control my weight.
18. Feeling accountable to others (eg, friends, family, or N/A N/A 0.55
doctor) has helped me stay on track with my diet.
19. Feeling accountable to others (eg, friends, family, or N/A N/A 0.54
doctor) has helped me stay on track with my physical activ-
ity.
20. In general, | feel accountable to others to control my N/A N/A 0.74
weight.

3N/A: not applicable.

Study 2

Of the 80 participants included in Study 2, 55 completed the
SAM at the 6-month assessment and werethusincluded in these
analyses. Table 3 provides participants' baseline characteristics
by group. There were no significant differences between groups

https://www.jmir.org/2020/7/e17967
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interms of age, baseline BMI, sex, education, or race/ethnicity,
all P values were >.05.

At the 6-month follow-up, the mean SAM scorewas 47.86 (SD
20.88); scores ranged from 17.14 to 94.57 (highest possible
score of 100). Replicating the analyses conducted in Study 1,
the reliability analyses for 6-month SAM scores demonstrated
strong internal consistency (Cronbach a=.95).
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Table 3. Baseline and demographic characteristics of participants by group in study 2.

Characteristic

Study 2 (n=55)

SC?(n=17) TECHP (n=17) TECH+PHONE® (n=21)

Age (years), mean (SD) 54.9 (9.7) 46.4 (12.7) 52.9 (11.28)
BMI (kg/m?), mean (SD) 34.0 (4.0) 33.0(34) 322(3.3
Gender, n (%)

Male 4(23) 2(11) 4(19)

Female 13 (76) 15 (88) 17 (81)
Education, n (%)

High school or less 1(5) 0(0) 2(9)

Vocational training 0(0) 1(5 0(0)

Some college 4(23) 3(17) 5(23)

College degree 6 (35) 7(41) 6 (28)

Graduate degree 6 (35) 6 (35) 8(38)
Race, n (%)

American Indian or Alaska Native 0(0) 0(0) 0(0)

Asian 0(0) 0(0) 0(0)

Black or African American 2(1) 2(11) 0(0)

White 15 (88) 15 (88) 21 (100)

Other 0(0) 0(0) 0(0)
Ethnicity, n (%)

Hispanic or Latino 0(0) 1(6) 1(4)

Not Hispanic or Latino 17 (100) 16 (94) 20 (95)

85C: standard in-home scale group.
BTECH: technol ogy-based self-monitoring tools group.

“TECH+PHONE: technology-based self-monitoring tools plus phone-based support group.

As hypothesized, there were significant differences in the
6-month total SAM scores by treatment group (F,s,=20.9;
r?=0.45; P<.001; Table 4). Bonferroni-adjusted posthoc analyses
demonstrated significantly higher SAM scores in the
TECH+PHONE group than the TECH group (t5,=3.70, P<.001;

SC: t54,=6.39, P<.001). Moreover, the TECH group demonstrated
significantly higher SAM scores compared with SC (t5,=2.57;
P=.04).

Between-group differences in SAM subscales were also
examined (Table 4). The Support for Healthy Eating subscale
demonstrated asimilar pattern to the overall SAM scores. There
was a significant difference in Support for Healthy Eating
subscale scores by group (F,s,=21.4; r>=0.45; P<.001), with
the TECH+PHONE group demonstrating higher subscal e scores
than both TECH (t5,=3.48; P<.001) and SC (t5,=6.51; P<.001)
groups, and the TECH group demonstrating significantly higher
scores compared with the SC group (ts,=2.88; P=.02). Although

an overdl significant difference between groups was
demonstrated on the Support for Exercise Habits subscale

https://www.jmir.org/2020/7/e17967

(F25=3.9; r?=0.13; P=.03), there were no significant group
differences when conducting Bonferroni-corrected posthoc
comparisons. Finally, there was asignificant difference between
groupsin the Perceptions of Accountability subscale (F,5,=15.3;

r?=0.37; P<.001), such that the TECH+PHONE group had
higher scores on this subscale compared with both TECH
(t5,=3.96; P<.001) and SC (t5,=5.22; P<.001) groups. There
were no significant differencesin Perceptions of Accountability
subscal e scores between TECH and SC (P=.71) groups.

Table 5 presents correlations between SAM scores and
adherence to weight management behaviorsand percent weight
change during the intervention. Higher SAM scores were
associated with higher adherence to weight management
behaviors, including higher scores on subscales representing
healthy dietary choices, the use of self-monitoring strategies,
and positive psychological coping with weight management
challenges. The association between total SAM scores and
percent weight change was in the expected direction but not
statistically significant (r=—0.26; P=.06).
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Table 4. Six-month scores on supportive accountability measure (SAM) and each of the three SAM subscales by intervention group.

Scale

Value, mean (SE)

Supportive accountability measure
Sca
TECHP
TECH+PHONE®
Factor 1: Support for Healthy Eating
SC
TECH
TECH+PHONE
Factor 2: Support for Exercise
SC
TECH
TECH+PHONE
Factor 3: Perceptions of Accountability
SC
TECH
TECH+PHONE

30.9 (3.8)
449 (3.8)

64.0 (3.5)

9.8(1.2)
145 (1.2)
20.0 (1.1)

9.2 (1.4)
14.0 (1.4)
137 (1.2)

11.9 (2.6)
16.3 (2.6)
30.3(2.3)

83C: standard in-home scale group.
TECH: technol ogy-based self-monitoring tools group.

“TECH+PHONE: technology-based self-monitoring tools plus phone-based support group.

Table5. Correlation between the supportive accountability measure (total scores and subscales) and adherence to weight control strategies and weight

change from baseline to 6-month posttest.

Scale Total SAM@score  Support for Healthy  Support for Exercise  Perceptions of Account-
Eating Habits ability
r P value r P value r P value r P value
Weight Control Strategies Scale total score 047 .003° 026 .06 023 .09 050  <.001°
Dietary choices 029 .03° 014 .30 015 .27 032  .01°
Self-monitoring strategies 047  .003° 028  .03° 026 .06 049  .002°
Physical activity 023 .08 -002 .90 015 .28 031 .02°
Psychological coping 045 .007° 0.36 .006° 0.16 25 046  <.001P
Percent weight change from baselineto 6 months  -0.26 .06 -0.21 A1 -0.12 .39 -0.25 .06

8SAM: supportive accountability measure.
Pstatistically significant (P<.05).

Discussion

Study 1

Study 1 evaluated the psychometric properties of the novel,
theory-based SAM in a sample of adults interested in a
behavioral weight management trial. EFA revealed athree-factor
solution for the SAM, representing subscales for Support for
Hedlthy Eating Habits, Support for Exercise Habits, and
Perceptions of Accountability. All itemswere retained, leaving
10 items representing social support and 10 items representing

https://www.jmir.org/2020/7/e17967
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accountability, which together form the theoretical basisfor the
construct of supportive accountability [17]. Overall, the 20-item
SAM demonstrated excellent internal consistency. Moreover,
SAM total scores were significantly associated with measures
of Social Motivation [21] and Socia Pressure [22]. However,
these correlations were small to moderate in magnitude,
consistent with the idea that supportive accountability is a
construct distinct from motivation related to fears of upsetting
others or feelings of social pressure [17]. Examining the
convergent validity of the SAM with other measures of social
support with weight loss may yield higher correlations. Overall,
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SAM showed strong reliability and validity in adults with
obesity seeking weight loss.

Study 2

Study 2 evaluated the criterion validity of the SAM. Consistent
with the hypotheses, participants provided with additional phone
support (TECH+PHONE) reported higher SAM scores at the
end of a 6-month weight loss program compared with
participants who did not receive phone support (TECH only or
SC only). Interestingly, participants who did not receive phone
support but were provided with newer, technology-based
self-monitoring toolsreported higher supportive accountability
at the end of the intervention compared with participants
randomized to self-monitoring using traditional tools (astandard
pedometer, bathroom scale, a cal orie reference book, and paper
self-monitoring logs used to track physical activity, weight, and
caloric intake). Subscal e analyses revealed that this was likely
driven by increased feelings of socia support but not
accountability. It may be that the brief, automated feedback
provided by these tools gave participants a sense of support.
Specifically, these tools provided immediate feedback to
participants who met short- and long-term goals (such as
notifications on the activity monitor and pushed smartphone
notifications and badges displayed on the app homepage that
functioned asvisual reminders of goal sthat had been met) [24].
Similarly, tailored feedback related to intervention goals, even
when provided by automated systems, has been demonstrated
toimprove weight loss outcomes[10]. Thus, there may be some
digital support inherent in this feedback. Additionally, the
availability of social/community features on the Fitbit platforms
(eg, the ability to share step counts with friends, competitions
among friends to achieve certain step goas) might have
promoted feelings of social support. The parent study for Study
2 was conducted between and 2013 and 2015 when there were
only minimal social componentsto thesetools. Future research
should investigate whether newer, more comprehensive
social/community features further lead to increased feelings of
support.

Consistent with the Supportive Accountability Theory [10], the
provision of additional phone-based support resulted in the
highest SAM scores. Compared with the 2 groups that did not
receive phone support (TECH and SC), participants provided
with phone support demonstrated significantly higher SAM
total scores and subscale scores for Support for Healthy Eating
Habits and Perceptions of Accountability. This suggests that
ongoing interventionist contact improves support for healthy
eating and provides a sense of accountability toward weight
management behaviors and weight loss goals. Although the
overall test statistic demonstrated significant differences across
groups in Support for Exercise Habits, there were no posthoc
group differences between any of the groups after Bonferroni
corrections. This may have been related to power (Bonferroni
corrections represent the most conservative approach but can
lead to type Il errors, especidly in small samples [25]).
Moreover, it may be possible that the items on this subscale
wereinfluenced less by thetype of intervention utilized in Study
2. It would not be expected that items asking about whether
supportiveindividuals“exercised with me,” “ offered to exercise
with me” and “changed their schedule so we could exercise
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Chhabriaet al

together” would be rated higher in participants receiving
additional phone-based interventionist support. Thus, future
research may investigate whether alternative item wording for
exercise may better reflect the social support provided by
intervention staff.

Finaly, consistent with Mohr's theory that supportive
accountability could increase intervention adherence [16], the
results demonstrated that higher SAM scores were associated
with better adherence to weight management strategies.
Interestingly, these associations appear to be driven by ratings
of accountability versus support. The correlations between the
Perceptions of Accountability subscale and report of adherence
to weight management behaviors on the WCSS (both the WCSS
total score and all subscale scores) were larger than associations
between weight management adherence and the social support
subscales (either Support for Healthy Eating Habits or Support
for Exercise Habits). Although there was no statistically
significant association between total SAM score and percent
weight change during the intervention, the association was in
the expected direction and represented a medium effect size.
Similarly, the association between the SAM subscal es (Support
for Healthy Eating, Support for Exercise, and Perceptions of
Accountability) and percent weight change was not statistically
significant; however, it was in the expected direction.

Overadl, data from 2 studies were used to examine the
psychometric properties of the SAM, a new survey to assess
supportive accountability for weight management behaviors.
Across both studies, the SAM demonstrated excellent internal
consistency and construct validity. This study has some
limitations. Participants were predominantly female and
non-Hispanic white, which limits the generalizability of the
study results. Future research is needed to examine whether
SAM demonstrates a similar factor structure, internal
consistency, and validity in more diverse samples. The small
sample sizein Study 2, combined with the fact that participants
in only 2 of the 3 groups were asked to use technol ogy-based
self-monitoring tools, precluded the investigation into whether
the SAM was associated with objective engagement with the
technol ogy-based self-monitoring tools. This study also did not
assess test-retest reliability or sensitivity to change over time.
Future work in these areas would strengthen confidence in this
measurefor ng the construct of supportive accountability
and further provide important results that could inform future
theory development. Finally, the scoring on this measure was
complicated by the different scales used for scoring the
accountability items (which used a 7-point scale) and the social
support items (which used a 5-point scale). The accountability
items were developed before the selection of social support
items from the Sallis questionnaire, and a 7-point scale was
chosen to optimize variability in responses. Future research
should investigate whether this scale performs similarly when
all items use the same scale (eg, either 5 or 7 response points).

This research also has notable strengths. The development of
SAM was theory-based, relying on the Supportive
Accountability Theory by Mohr [17]. The SAM included the
use of awidely used validated measure of social support as a
basis [18] and built upon this measure by adding
psychometrically sound accountability items. Furthermore,
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reducing theitemsfrom the original social support scale makes
this new tool a concise measure of support and accountability
that can be used in many technology-mediated interventions
that would avoid scale fatigue and respondent burden. In Study
1, the sample sizewaslarge, which allowed for initial validation
and an EFA. Furthermore, al weight data were objectively
assessed. Moreover, in 2 separate samples, the SAM
demonstrated both internal consistency and construct validity.
Finaly, the SAM was included in a randomized trial that
involved interventions with and without phone support, which
allowed for the examination of criterion validity. These
methodologies allowed for a robust examination of the
psychometric properties of a new measure of supportive
accountability.

Supportive accountability was developed as a construct within
the context of technology-mediated electronic health
interventions [16]; however, this construct may have broader
applicability. For example, it is theoretically plausible that
supportive accountability may play a role in promoting
adherence even in traditional face-to-face behaviora
interventions. With the SAM, future studies will be able to
investigate whether supportive accountability mediates outcomes

Chhabriaet al

in face-to-face programs. This may be particularly important in
interventions that rely heavily on social support.

Moreover, although the construct of supportive accountability
suggests theimportance of human support [16], the SAM would
be useful for research focused on the development of
technologically mediated support systems. For example, the
SAM could be used to evaluate whether tools that integrate
social components (eg, |eaderboards, competitions among friend
groups, or chat rooms/bulletin boards that allow contacts to
provide support) increase feelings of supportive accountability
and ultimately promoteintervention adherence. The SAM could
also be used to evaluate whether automated feedback provided
viatailoring algorithms or artificial intelligence programs can
impact feelings of supportive accountability.

Considering the ever-growing technological innovations, the
SAM will help researchers better understand the factors that
drive the effectiveness of technology-based treatments. This
use of the SAM may thus guide the development of more
effective interventions and help improve foundational
knowledge regarding the mechanismsthat drive trestment effects
in technologically mediated treatment.
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