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Abstract
A lack of adequate physical activity among young African American women remains a serious public health challenge. Few
evidence-based interventions are available to increase physical activity in this population, and none has leveraged mobile
technologies, even though African Americans are among the most avid users of mobile applications (apps). We conducted a
pilot randomized controlled trial to test the efficacy of a mobile app-based small-group intervention in increasing physical activity
among African American women aged 18 to 35 years (N = 91) in Philadelphia, PA. Cohorts of eight participants were random-
ized in a 1:1 ratio to a 4-women small-group intervention or an individual control condition. Control participants used the app to
track their own activities. Small-group participants could track their own activities and those of the other three women in their
group and could message the other women using a chatting tool. The primary outcome was meeting the goal of engaging in at
least 90 min/day of light physical activity during the 3-month study period objectively assessed by a Fitbit device. Data were
collected in 2016 and analyzed in 2017. Group participants had higher odds of meeting the goal (OR = 1.48, p = .048) than did
control participants, an effect that did not wane during the 3-month study period. Irrespective of condition, participants had lower
body-mass index (p = .01) and performedmore push-ups (p < .0001) at the 1-month and 3-month assessments compared with the
baseline measures. Mobile apps facilitating small online groups can contribute to efforts to increase physical activity among
young African American women.

This study is registered at www.clinicaltrials.gov NCT02736903.
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Some of the largest health disparities in the USA concern
African American women, who have disproportionately high
morbidity and mortality rates from chronic diseases, including
heart disease, stroke, hypertension, type-2 diabetes, and can-
cer (American Cancer Society 2013; Murphy et al. 2013).
Physical activity (PA) is associated with reduced morbidity
and mortality from cardiovascular diseases (Nocon et al.
2008; Sattelmair et al. 2011), type-2 diabetes (Katzmarzyk
et al. 2007), and colon (Boyle et al. 2013), and breast cancer

(Wu et al. 2013), as well as reduced all-cause mortality
(Samitz et al. 2011; Wen et al. 2011). Although physical inac-
tivity is common among Americans regardless of sex or race,
the prevalence is much higher in African American women
than in white women, white men, or African American men.
For instance, in 2017, only 13% of African American women
met the national guidelines for both aerobic and muscle-
strengthening PA, compared with 22% of white women
(Lucas and Benson 2018). Paralleling this high rate of physi-
cal inactivity is the high rate of obesity in African American
women: 57% of African American women compared with
35% of white women were obese in 2016 (Health, United
States, 2017).

Young adulthood is a period of risk for excessive weight
gain and the development of obesity (Dietz 2017). A recent
longitudinal cohort study reported a dose–response relation-
ship between weight gain from early to middle adulthood and
increased risk of chronic-disease morbidity and mortality
(Zheng et al. 2017). In addition, both physical inactivity and
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chronic diseases weremore common among those who gained
greater weight during young adulthood (Zheng et al. 2017).
Ethnic disparities in the prevalence of obesity begin in ado-
lescence and increase further in young adulthood. For in-
stance, the 25-year Coronary Artery Risk Development in
Young Adults (CARDIA) longitudinal study found that
aging-related weight gain was greatest in the 20s (Dutton
et al. 2016) and that black women experienced the largest
mean weight gain (20.8 kg), followed by black men
(18.8 kg), white men (14.0 kg), and white women (13.8 kg).
Among women 20 to 39 years of age, the obesity prevalence
was 57% in non-Hispanic blacks, 43% in Hispanics, and 33%
in non-Hispanic whites (Flegal et al. 2016).

The fact that substantial declines in physical activity
occur throughout adolescence to young adulthood (Kimm
et al. 2002) and that most weight gain in African
American women occurs during young adulthood
(Rosenberg et al. 2013) underscores the urgent need for
interventions to increase PA among young African
American women. However, despite the racial disparities,
few randomized controlled trials (RCTs) have tested inter-
ventions to increase PA in African American women
(Lemacks et al. 2013). Although some studies have found
improvement in PA, most have focused on individuals and
have not considered the social contexts in which the par-
ticipants’ behaviors occurred. A review of qualitative stud-
ies of PA correlates in African Americans found that
women said group participation would increase their
motivation to exercise and having a physically active part-
ner or friend would facilitate their initiation and mainte-
nance of a PA program (Siddiqi et al. 2011; Young et al.
2002). These findings are consistent with other studies that
have suggested that social support increases African
American women’s engagement in PA (Harley et al.
2009; Komar-Samardzija et al. 2012). For instance, a
RCT found that employing group meetings was an effec-
tive way to increase moderate-to-vigorous PA among
African American women (Wilbur et al. 2016).

Mobile applications (i.e., apps) are playing an increasingly
influential role in public health. A 2015 national survey re-
vealed that 58% of mobile-phone users had downloaded a
health-related app, with fitness apps among the most com-
monly downloaded (Krebs and Duncan 2015). Mobile apps
designed with behavior-change techniques can function as a
powerful persuasive technology to increase PA (Zhang et al.
2018). The most commonly used behavior-change techniques
in apps were instructions on how to perform the behavior,
modeling the behavior, and performance feedback, included
in 50% or more of the apps. Less commonwere social support
and self-monitoring of behavior, included in 37% and 10% of
apps, respectively (Conroy et al. 2014). Two systematic re-
views on mobile-app-based interventions have suggested that
apps can be efficacious in promoting PA (Coughlin et al.

2016; Schoeppe et al. 2016). A meta-analysis concluded that
mobile apps are as effective as more traditional intervention
approaches (Mateo et al. 2015). None of the app-based inter-
ventions reviewed focused on African Americans, despite the
fact that young African Americans rely on smartphones for
online access at elevated levels and are avid users of mobile
apps (Krebs and Duncan 2015). Mobile apps, then, are an
underutilized but potentially efficacious tool to empower
African American women to increase their PA.

The present study evaluated the efficacy of a mobile app-
based (PennFit) small-group intervention in increasing light-
intensity PA among African American women aged 18 to
35 years. Accumulating evidence has indicated that light-
intensity PA confers health benefits, which suggests that in-
sufficiently active people should be encouraged to engage in
light-intensity PA (Fuzeki et al. 2017; Khoja et al. 2016;
LaMonte et al. 2017).We designed the app based on the social
cognitive theory (Bandura 1986), integrated with formative
research with the target population. Consistent with research
highlighting the importance of social support to African
American women’s PA (Harley et al. 2009; Joseph et al.
2017; Komar-Samardzija et al. 2012; Lee et al. 2012), social
support for PA was the primary social cognitive variable the
app targeted. We randomized women to an online group in-
tervention designed to increase social support for PA through
opportunities to connect with a small group of other women
interested in PA or an individual control condition. We hy-
pothesized that the online group intervention would increase
the probability of meeting a daily light PA goal during the 3-
month study period compared with the individual control
condition.

Method

Participants

African American women, aged 18 to 35 years, using an an-
droid smartphone, and residing in Philadelphia, were eligible
to participate. Individuals were excluded if they were unable
to perform physical activities, had underlying diseases that
were likely to affect their safety (Canadian Society for
Exercise Physiology, CSEP, 2002), had participated in another
physical-activity study in the past 12 months, and were unable
or unwilling to carry an android smartphone, or were
pregnant.

Participants were recruited in the Philadelphia area through
advertising on social media, including targeted ads on
Facebook and Instagram, through flyers posted on streets near
supermarkets, parks, shopping malls, and bars expecting a
high African American women turnout, and through the refer-
rals of participants (i.e., snowballing) from December 2015 to
January 2016.
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A priori, we assumed a 1-tailed test based on a firm direc-
tional hypothesis. Because there was no prior published app-
based PA intervention trial for young African American wom-
en, we assumed a medium effect size of Cohen’s d = 0.50 for
our primary outcome based on results from two online group-
based PA intervention studies conducted among a young adult
population (Zhang et al. 2016; Zhang et al. 2015). With α =
0.05, 15% attrition, effect size of d = 0.50 (equaling odd ratio
of 2.48), intraclass correlation coefficient = 0.02 for depen-
dency among participants in small groups (Simons et al.
2018; Yates et al. 2012), and a mean correlation of r = .24
among within-person reports of PA, a total of 80 women
would yield statistical power of 80%.

The final sample included 91 African American women,
with 44 randomized to the group intervention and 47 to the
individual control condition. All participants completed the 1-
month assessment, and all except one in the intervention con-
dition completed the 3-month assessment. Figure 1 shows the
flow of participants through the trial.

Table 1 reports baseline sociodemographic characteristics.
The mean age was 26.8 years (SD = 5.1). About 14% were
married; 30% had children, and 33% had monthly income less
than $850. The mean BMI at baseline was 31.6 (SD = 0.8).
About over half (53%) of the participants were obese, and
24% were overweight.

Interventions

Formative Research We developed the PennFit app based on
the social cognitive theory (Bandura 1986), particularly social

support, integrated with formative research: namely, one-on-
one interviews with 30 African American women aged 18 to
35 years recruited in Philadelphia (Zhang et al. 2018). A total
of 20 were overweight or obese, and only 7 had tried using
free health and fitness apps. When asked what would make it
easier for them to engage in PA regularly, 19 (63%) of the 30
mentioned having some form of social support or new exer-
cise buddies and 23 (77%) mentioned having daily reminders.

Individual Control Condition Participants in the individual
control condition could use the PennFit app to monitor their
behaviors by tracking daily steps and light-intensity PA objec-
tively collected from Fitbit’s application program interface. To
increase awareness of exercise effort, we encouraged partici-
pants to manually enter their exercise minutes for specific
workouts involving moderate (e.g., walking briskly) or vigor-
ous (e.g., jogging) aerobic PA or muscle-strengthening PA
(e.g., push-ups). They received system-generated notifications
that reminded them to wear their Fitbit at 8 am and to log their
PAminutes at 9 pm. They could see only their own profile and
PA data and could not see other participants’ profiles or PA
data or connect with them.

The PennFit App-Based Small-Group Intervention The
PennFit app-based small-group intervention was designed to
facilitate not only self-monitoring of behavior, but also social
support (Uchino 2004) and observational learning (Bandura
1991; Carels et al. 2005). Participants could use all of the
features of the PennFit app available to those in the individual
control condition. Research has shown that people in small

Assessed for eligibility (n=258)

Excluded (n=167)

Did not meet inclusion criteria: 21

Declined to participate: 1

Did not complete enrollment: 146

Randomly assigned (n=91)

Intervention condition (n=44)

Completed 1-month assessment

(n=47)

Control condition (n=47)

Included in analyses (n=47)

Completed 3-month assessment

(n=47)

Completed 1-month assessment

(n=44)

Included in analyses (n=44)

Completed 3-month assessment

(n=43)

Fig. 1 Flow diagram of
participants through the trial,
Philadelphia, PA, 2016
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online groups who can see their peers engaging in PA-related
behaviors are likely to increase their own engagement in such
behaviors (Zhang et al. 2016; Zhang et al. 2015) and that
online relationships can improve PA through supportive inter-
actions (Cavallo et al. 2014). Accordingly, participants in the
small-group intervention could use the PennFit app to see both
their own profile and PA data and those of the three other
women in their group. The homepage of the app displayed
all four women’s PA data in form of colored bars that indicated
the amount of Fitbit-recorded light PA and steps and the self-
reported PA updated in real time. The homepage resets the
activity bars every day at midnight. Therefore, the app made
it easy for participants to continuously monitor their own PA
in comparison to other women’s PA each day. An important
feature designed to increase social support was the ability to
send messages to their small group through an instant chatting
tool. Thus, the intervention allowed participants to contin-
uously observe their own PA and the PA of three other
African American women interested in increasing their PA.
Figure 2 illustrates the different app designs for the two
conditions.

Procedure

Eligible African American women were invited to complete a
baseline assessment at a research office. During the baseline
visit, they provided written informed consent, completed an
online questionnaire on sociodemographic characteristics, and
had their height, weight, and 1-min push-up test performance
assessed by a research assistant.

After the baseline assessments, the women participated in a
2-h training session on the health benefits of PA and the na-
tional guidelines for both aerobic and muscle-strengthening
PA (Department of Health and Human Services 2008) led by
a certified PA trainer. Participants learned both aerobic and
muscle-strengthening exercise movements under the trainer’s
supervision for 30 min. The trainer also addressed self-
efficacy and skills to fit 90 min of light PA into their daily
routines (e.g., casual walking during lunch break, stretching at
work, and doing household chores). Light-intensity PA was
targeted because of growing evidence highlighting the bene-
fits of light PA for obesity, cardiovascular risk, and all-cause
mortality (Fuzeki et al. 2017; Khoja et al. 2016). All partici-
pants then received, to wear daily during the 3-month study
period, a Fitbit Zip, a small, wireless activity-tracking device
that measures active minutes and steps (Ferguson et al. 2015).

After the training session, participants created their profiles
in the PennFit app, including username, picture, age, and fa-
vorite exercise. Their body mass index (BMI) was automati-
cally calculated based on height and weight measurements
and added to their profile.

We continuously assembled cohorts of eight women as
recruitment proceeded. Women in each cohort were electron-
ically randomized in a 1:1 ratio to the online group condition
or the individual control condition. The four women random-
ized to the group condition became connected in an online
group through the app. Participants and researchers were blind
to the randomization process.

Participants wore the Fitbit and used the PennFit app for
3 months. One month after the start of the intervention, they

Table 1 Baseline
sociodemographic characteristics
of participating African American
women by intervention condition,
Philadelphia, PA, 2016

Characteristic Total (n = 91) Control (n = 47) Small group (n = 44)

Mean age (SD), y 26.8 (5.1) 26.4 (5.4) 27.2 (4.7)

Married, n (%) 13 (14.3) 5 (10.6) 8 (18.2)

Children, n (%) 27 (29.7) 15 (31.9) 12 (27.3)

Education, n (%)

High school diploma 8 (8.8) 6 (12.8) 2 (4.6)

2-year college 34 (37.4) 20 (42.6) 14 (31.8)

4-year college 29 (31.9) 12 (25.5) 17 (38.6)

Post-graduate 20 (22.0) 9 (19.2) 11 (25.0)

Employed, n (%) 79 (86.8) 39 (83.0) 40 (90.9)

Monthly income, n (%)

Less than $850 30 (33.0) 23 (48.9) 7 (15.9)

$851 to $2500 35 (38.5) 14 (29.8) 21 (47.7)

$2501 or more 26 (28.6) 10 (21.3) 16 (36.4)

Mean overall quality of life (SD)a 3.3 (0.8) 3.4 (0.7) 3.3 (0.9)

Mean BMI (SD), kg/m2 31.6 (8.2) 30.4 (6.8) 33.0 (9.4)

Overweight, n (%) 22 (24.2) 14 (29.8) 8 (18.2)

Obese, n (%) 48 (52.8) 22 (46.8) 26 (59.1)

a Overall quality of life was rated on a 5-point scale: 1 (poor), 2 (fair), 3 (good), 4 (very good), 5 (excellent)
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completed the 1-month assessment; 2 months later, they com-
pleted the 3-month assessment on weight and 1-min push-up
test performance at the research office.

As compensation, participants received $15 at the baseline
assessment, $35 at the 1-month assessment, $50 at the 3-
month final assessment, and the Fitbit. All data were collected
in 2016 in Philadelphia, PA.

All study procedures were approved by an institutional
review board at the University of Pennsylvania.

Measures

Our primary outcome was a binary variable indicating wheth-
er the women engaged in at least 90 min/day of light PA
during the 3-month study period. The minutes for light activ-
ity were objectively collected through the participants’ Fitbit
device, with light activity defined as 1.1 to 2.9 METs (meta-
bolic equivalents). The national guidelines (Department of
Health and Human Services 2008) state that the health bene-
fits of PA depend mainly on total weekly energy expenditure
and recommend a range from 500 to 1000 MET-minutes per
week to reap health benefits. Because light activity is 1.1 to
2.9 METs, 90 min/day of light PA translates to 693 to 1827
MET-minutes per week, which falls in or exceeds the recom-
mended 500 to 1000 range.

Secondary outcomes included daily logins recorded by the
app, and daily steps, minutes of light activity, and minutes of

moderate-to-vigorous PA recorded by the Fitbit. In addition,
we collected participants’ BMI and 1-min push-up test perfor-
mance at baseline, 1-month assessment, and 3-month
assessment.

Data Analysis

For each participant on each day of the study, we obtained the
number of active minutes of light, moderate, and vigorous PA,
steps, and PennFit app logins. Physical activity behavior data
could be missing for any day if a participant did not wear the
Fitbit. We first used a generalized estimating equations (GEE)
model to analyze the binary outcome of missing wearing the
Fitbit on a given day, adjusting for longitudinal repeated mea-
surements and participants clustered within small groups
(Fitzmaurice et al. 2004). The model included intervention
condition and time (90 categories representing 1 to 90 days).

We tested the small-group intervention’s efficacy compared
with the control condition using GEE models, adjusting for
repeated measurements and participants clustered within
small groups. The models included intervention condition
and time (90 categories representing 1 to 90 days). For the
primary outcome, we also tested effects at three time periods
(days 1 to 30, days 31 to 60, and days 61 to 90) to examine
specific effects over the 3 months.

For outcomes of the BMI and 1-min push-up test, we used
GEE models adjusting for repeated measurements at the 1-

Fig. 2 Interface designs of the PennFit app for the small-group intervention condition and the individual control condition, Philadelphia, PA, 2016
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month and 3-month assessments and participants clustered
within small groups and controlling for baseline measure of
the criterion. The models included intervention condition and
the two assessment times.

We fit the models and specified contrast statements to ob-
tain estimated odd ratios for the primary binary outcome and
mean differences for the continuous outcomes and their cor-
responding 95% confidence intervals. Robust standard errors
were used, and an independent working correlation matrix
was specified. We report 95% confidence intervals and signif-
icance levels based on 2-tailed tests.

We performed the analyses using an intention-to-treat
mode with participants analyzed based on their intervention
assignment, regardless of the number of days of wearing the
Fitbit or using the app. We used GEE models to handle miss-
ing data, models that use all available data for each participant.
Analyses were completed using SAS V9 in 2017.

Results

Program Engagement and Evaluation

The total percentage of participant days on which Fitbit-
tracked behavior data were missing during the 90-day inter-
vention was 16%. Specifically, of the potential 8190 records
of Fitbit-tracked behavior data, 1310 were missing.
Intervention condition and time did not affect individuals’ rate
of missing Fitbit data.

The mean number of logins to the app per day during the
90-day study period was 2.4 (SD = 4.4) in the group interven-
tion and 1.1 (SD = 2.8) in the control condition. Thus, the
intervention increased the number of logins by 1.2 (95% CI:
0.6, 1.8) compared with the control condition (p = .0002).
Time did not affect the frequency of logins, indicating the
number of daily logins did not significantly decline over the
90 days, adjusting for intervention condition.

No participant in the group intervention complained about
revealing personal information or observing others’ informa-
tion. Participants’ evaluations of the PennFit app were high
and did not differ between conditions. On a scale from 0 to 10,

participants’ mean ratings on liking the program and
recommending the PennFit app to friends and colleagues were
8.5 (SD = 2.2) and 8.3 (SD = 2.2), respectively.

During the 3-month study period, the 44 participants in the
11 groups in the intervention condition generated 616 mes-
sages or 56 messages per group. The most active group gen-
erated 119 messages, and the least active generated 30 mes-
sages. The average number of group messages did not signif-
icantly decrease over the 3-month period. The lead author and
a research assistant coded the messages. The lead author gen-
erated themes based on several iterations of reading the mes-
sages. Each coder then coded the themes from the messages
independently. The two coders thenmet to review their coding
and resolve any differences. We did not identify any uncivil or
inflammatory messages. Only 6% of the messages concerned
problems of forgetting to wear the Fitbit or using the PennFit
app, and 3%were general greetings. The majority of messages
(92%) concerned emotional and informational support, such
as sending encouragement and sharing specific exercise sug-
gestions. For instance, one randomly selected short group
conversation illustrates the supportive messages the women
shared: BHey ladies!! Hope everyone is good day. It’s nice out,
so I’m definitely taking advantage of the good weather after
work!!^ BUgh, have about 2,000 steps to hit the goal for today.
Guess I’ll make a target run lol.^ and BGet that 2000! If u do a
line dance like the wobble or cupid shuffle 2/3 times u will
have ur steps with no prob.^

Efficacy of the PennFit App-Based Small-Group
Intervention

The GEE model showed that the odds of engaging in at least
90 min/day of light activity were greater in the group inter-
vention than in the individual control condition. The odd ratio
was 1.48 (95% CI 1.004, 2.18), indicating an overall small
effect of the intervention compared with the control condition.
About 81% of the group-intervention participants and 74% of
the control participants met the daily activity goal of 90 min/
day of light PA during the intervention period. Table 2 pre-
sents the estimated probabilities for individuals meeting the
daily goal in the two conditions and in three time periods. It

Table 2 Model-based estimated probability of achieving 90 min/day or more of light activity, by condition and time period, Philadelphia, PA, 2016

Time period

Condition Days 1–90 Days 1–30 Days 31–60 Days 61–90

Individual control 0.741 (0.739, 0.742) 0.765 (0.762, 0.767) 0.738 (0.736, 0.740) 0.716 (0.713, 0.720)

Group intervention 0.808 (0.806, 0.809) 0.807 (0.805, 0.809) 0.810 (0.808, 0.812) 0.808 (0.805, 0.811)

Odd ratio 1.48 (1.004, 2.18) 1.29 (0.84, 1.99) 1.52 (0.99, 2.33) 1.68 (1.09, 2.60)

p value 0.048 0.242 0.057 0.020

Numbers in parentheses indicate 95% confidence intervals; significance levels were based on 2-tailed tests
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reveals that the effect of the group intervention increased over
the 90-day period, from the first 30 days, to the second
30 days, to the final 30 days. Examination of the estimated
probabilities of getting 90 min/day of light activity indicates a
decline in the individual control condition. In contrast, the
probabilities were similar during the three time periods in
the group intervention, suggesting that the group intervention
sustained engagement in light PA during the 90-day period.

Table 3 shows descriptive statistics for all secondary be-
havior outcomes by condition and time period. There were no
significant effects of intervention condition or time on daily
steps, minutes of light activity, and minutes of moderate-to-
vigorous activity. On average, participants had 7587.0 steps/
day (median = 7081, SD = 4550.2), 146.1 light active
minutes/day (median = 138, SD = 75.8), and 29.7 moderate-
to-vigorous active minutes/day (median = 19, SD = 34.9) dur-
ing the study period. The distributions of steps and active
minutes were highly skewed. Although no participant had
zero step for a day, 27% had zero active minutes at least
1 day when wearing the Fitbit device.

There were no differences between conditions on BMI and
1-min push-up test performance. However, contrasts revealed
significant time effects on these two outcomes, adjusting for
intervention condition. Participants had lower mean BMI at
the 1-month and 3-month assessments (mean = 31.4, SD =
8.2) compared with the baseline assessment (mean = 31.6,
SD = 8.2), χ2 = 6.56, p = .01. In addition, participants per-
formed more push-ups at the 1-month and 3-month assess-
ments (mean = 30.1, SD = 10.7) than at the baseline assess-
ment (mean = 18.0, SD = 9.0), χ2 = 68.96, p < .0001.

In sum, we found the intervention condition increased the
probability of meeting the goal of 90 min/day of light PA and
the number of app logins compared to the control condition.
The intervention did not affect the other secondary behavior
outcomes. Participants irrespective of condition had lower
BMI and performed more push-ups at the follow-up assess-
ments compared with the baseline.

Discussion

Despite the promise of mobile app-based health interventions,
the effects of social interactions facilitated by apps have
remained poorly understood. One app-based gamification in-
tervention involving family members significantly increased
steps compared with the control condition (Patel et al. 2017).
To our knowledge, the present study is the first to demonstrate
the efficacy of a mobile app-based small-group intervention
among young African American women.

The results showed that the intervention increased the
probability of engaging in at least 90 min of light activity
daily during the 3-month study period. Several recent stud-
ies have highlighted the health benefits of light-intensity
PA (Fuzeki et al. 2017; Khoja et al. 2016; Loprinzi
2017). Arguably, then, for this sample with a mean BMI
of 31.6 and 53% being obese, starting with light exercises
such as casual walking, stretching, and doing household
chores for at least 90 min a day could lead to significant
health benefits in the long term.

Table 3 Descriptive statistics for
all secondary behavior outcomes,
by intervention condition and
time period, Philadelphia, PA,
2016

Secondary behavior outcome, mean (SD) Time period

Days 1–30 Days 31–60 Days 61–90

Steps/day

Individual control 7475.74 (4208.40) 7744.52 (4551.43) 7668.09 (4604.88)

Group intervention 7283.84 (4462.74) 7478.12 (4698.90) 7947.72 (4802.13)

Minutes of light PA/day

Individual control 147.85 (76.95) 142.81 (80.40) 143.11 (84.33)

Group intervention 147.54 (70.87) 145.25 (68.41) 149.18 (74.55)

Minutes of moderate-to-vigorous PA/day

Individual control 28.87 (31.35) 32.40 (34.73) 32.22 (38.15)

Group intervention 25.69 (33.04) 27.85 (34.40) 32.17 (37.85)

Baseline 1-month

assessment

3-month assessment

BMI

Individual control 30.40 (6.78) 30.20 (6.81) 30.25 (6.81)

Group intervention 32.95 (9.35) 32.81 (9.35) 32.88 (9.32)

1-min push-up test performance

Individual control 15.92 (8.75) 25.57 (8.47) 31.77 (9.76)

Group intervention 20.11 (8.93) 28.71 (10.84) 34.70 (11.54)
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One potential explanation for the increases in light activity
caused by the online small group is that they resulted from the
intervention’s effect in increasing social support, a component
of social cognitive theory found to mediate many PA interven-
tions (Marquez et al. 2016; McAuley et al. 2003; Sallis et al.
1999). Consistent with this view, the women in the small-
group intervention messaged emotional and informational
support for PA to one another and never sent messages dis-
couraging PA. This possibility should be confirmed in a larger
trial.

Although evidence suggests that participants’ engagement
in social-media health promotion interventions is low or de-
clines over time (Valle and Tate 2017; Williams et al. 2014),
we found the engagement with the PennFit app did not decline
over time. Moreover, the small-group intervention’s effect on
light PA did not wane over time. The small-group intervention
significantly increased participants’ use of the PennFit app,
suggesting that organizing people in small online groups can
increase their fitness app usage. Like PennFit, some fitness
apps include self-monitoring, a well-established behavior-
change technique (Conroy et al. 2014). However, self-
monitoring is only effective when people use the app con-
sistently. Our research contributes to research on app en-
gagement (Asimakopoulos et al. 2017) by showing that
building small groups for supportive interactions with
strangers significantly increased fitness app usage. The mes-
sages exchanged among group members raise the possibility
that mobile apps are a communication channel for facilitat-
ing social support.

Importantly, we observed that participants decreased their
BMI and increased the number of push-ups they could per-
form. This result suggests mobile apps are a potentially prom-
ising intervention platform to address the problems of obesity
and a lack of muscle-strengthening activity in this population.
However, the small sample size limited our statistical power to
detect a difference between conditions.

This study has several important strengths. It employed a
RCT design. We developed the app using formative research
with the target population. Participants were blind to interven-
tion condition before enrollment, thus avoiding differential
self-selection bias. We gave all participants a 2-h training ses-
sion to ensure the correct installation of the app on their
phones and to provide them with essential knowledge on PA
and practical advice on initiating and sustaining daily PA in
their familiar environments. Participants in both conditions
gave equally high ratings for the program, suggesting the
app can be disseminated to other young African American
women.

Limitations

A limitation of this pilot study is the small sample, which
reduced our power to detect differences on our outcomes.

Given limited resources, we developed the app using only
the Android platform; accordingly, we could not include in-
terested women who used iPhones. The results may not gen-
eralize to all African American women. We did not collect
baseline PA data; accordingly, we could not evaluate changes
from baseline or adjust for baseline PA to increase statistical
power. In addition, we did not exclude women who were
already physically active, which may have caused us to un-
derestimate the efficacy of the intervention. Future research
should test the intervention’s efficacy in populations with in-
adequate baseline PA. Lastly, the study had a short interven-
tion period. Although we found use of the Fitbit device did not
decline over the 3 months, we do not know whether this level
of usage would be sustained in the long term. Future research
should examine the longer-term sustainability of the effects
we observed in this pilot RCT.

Conclusion

A lack of adequate PA among young African American wom-
en remains a serious public health challenge. Our study dem-
onstrated the feasibility and efficacy of a mobile app-based
small-group intervention in increasing PA in this population.
Future research should test whether social support and other
social cognitive variables mediate the intervention’s efficacy.
Young African American women are avid users of mobile
phones, and if current growing trends in smartphone owner-
ship continue, our research suggests a promising approach:
creating supportive online groups for young African
American women to reduce physical inactivity and its associ-
ated health risks.
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