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Abstract 

Background  Despite the health benefits of physical activity, increasing regular physical activity levels among low-
income, ethnic-minority mothers has remained a significant challenge. Yet, few studies have examined the feasibility 
of implementing interventions to address physical activity barriers often experienced by this population.

Methods  The current mixed-methods pilot study assessed the feasibility, impact, and acceptability of a 3-month 
community-based (CBI) and a home-based intervention (HBI) designed to improve physical activity and fitness levels, 
as well as psychosocial outcomes (self-efficacy and social support), among low-income, ethnic minority mothers. 
Mothers were randomized to either a 3-month CBI or HBI and completed pre- and post-intervention assessments 
of physical activity, fitness, self-efficacy, and social support. Intervention feasibility was assessed by tracking recruit-
ment, retention, and adverse event rates, whereas intervention acceptability was assessed through post-intervention 
focus groups.

Results  Although participant recruitment was lower than expected (30 vs. target of 52 mothers), retention 
and adverse event feasibility goals were met (> 60% retention rate, 0% adverse events). Mothers in both groups (CBI 
and HBI) showed significant improvements in their physical activity and fitness levels and short-term improvements 
in receiving social support for physical activity. However, only mothers in the CBI group showed improvements 
in their self-efficacy for physical activity. Mothers also reported both types of interventions (CBI and HBI) to be accept-
able with minor modifications highlighted, including the potential for graduates of these programs to serve as group 
facilitators.

Conclusions  Overall, the study protocol was feasible, impactful, and acceptable to low-income, ethnic minority 
mothers with modifications required before large-scale evaluation. (TRN: NCT05540509; 9/12/22; retrospectively 
registered; ClinicalTrials.org).
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Key messages regarding feasibility

•	 Few studies have examined the feasibility of imple-
menting interventions of different modalities to 
address physical activity barriers often experienced 
by low-income, ethnic-minority mothers.

•	 The key feasibility findings of this study are that 
although the protocol to meet study recruitment 
goals were not met, retention goals and minimization 
of adverse events were feasible, mothers found both 
the CBI and HBI to be acceptable, and both interven-
tions were effective in improving physical activity 
and fitness levels.

•	 Implications of study findings for the main study 
design are modifications to the recruitment protocol, 
including integrating mothers who are graduates of 
these programs to serve as recruitment coordinators 
and intervention group facilitators to better support 
low-income, ethnic minority mothers in their efforts 
to engage in physical activity.

Introduction
It has been well established that engaging in physical 
activity (PA) leads to several positive health outcomes 
such as preventing cardiovascular disease, reducing 
symptoms of depression and anxiety, and lowering all-
cause mortality rates [1]. Despite these health benefits, 
increasing regular PA levels, particularly among low-
income ethnic-minority mothers, continues to be a 
significant challenge. Although current PA guidelines rec-
ommend that all US adults accumulate at least 150 min 
of moderate-intensity or 75  min of vigorous-intensity 
aerobic activity per week (e.g., running, walking), 2 or 
more days of muscle-strengthening exercises (e.g., lifting 
weights) per week, and 2–3  days of flexibility exercises 
(e.g., stretching) per week [2, 3], only 21% of women meet 
these public health recommendations, with mothers of 
young children being even less likely to meet these rec-
ommendations (< 11%) [4–6]. These low rates of PA may 
be due to competing childcare demands and responsi-
bilities, financial strain related to childcare, and having a 
lack of social support or self-efficacy to exercise [5, 7–9]. 
Given these findings, feasibility studies are needed to 
explore what types of intervention approaches might best 
facilitate the adoption of PA in this population.

Interventions based on theories, such as Bandura’s 
Social Cognitive Theory [10], have been effective in 
increasing PA across various populations. Two specific 
components of this theory, reciprocal determinism and 
collective agency, have been identified as being particu-
larly important for increasing PA. Reciprocal determin-
ism focuses on how personal (e.g., self-efficacy) and 

environmental factors (e.g., social support) interact with 
one another to influence future behavior change (e.g., 
engaging in PA) [10]. Similarly, the concept of collec-
tive agency is important in understanding how individu-
als can affect their environment to enable changes in 
their behavior. Collective agency emphasizes a group’s 
shared belief to influence behavior change by working 
together, motivating one another, determining how to 
use their resources, and how to overcome obstacles to 
meet a common goal [11]. Both reciprocal determinism 
and collective agency can be affected by sociocultural 
factors, such as one’s socioeconomic status and family 
structure to either augment or impede behavior change 
efforts through their impact on one’s sense of efficacy 
and social support, which are two constructs that have 
been targeted by interventions to facilitate the adoption 
and maintenance of PA [11]. Self-efficacy, which empha-
sizes one’s confidence to engage in long-term behavior 
change [10], has been shown to be a strong predictor of 
PA among low-income, ethnic-minority mothers [5, 12, 
13]. Similarly, PA interventions that emphasize social 
support (e.g., having an exercise partner, support from 
family and friends, receiving guidance through classes 
and print-based or digital-based materials) or that utilize 
community-based settings (e.g., parks, churches, medical 
centers) have been shown to be strong motivating fac-
tors in increasing PA levels, especially among mothers [5, 
12, 13]. Specifically, having the support of one’s spouse 
in sharing childcare/household responsibilities has been 
shown to increase mothers’ engagement in PA [5, 14]. 
However, for low-income ethnic minority mothers, quali-
tative studies reveal that lack of childcare, lack of support 
from others, and lack of confidence are common barriers 
to engaging in PA [15], highlighting the need to design 
and test different PA intervention modalities for this 
population.

Two common modalities used for promoting PA adop-
tion and maintenance are community-based interven-
tions (CBIs) and home-based interventions (HBIs). CBIs 
are typically led by trained facilitators that teach group-
based PA classes in a community setting and have varied 
in their structure to enhance self-efficacy for PA [16]. Few 
studies have examined the efficacy of CBIs among moth-
ers, with one study demonstrating that mothers who 
participated in a CBI that transitioned from a 4-week 
group-based to a 4-week home-based format showed 
significant improvements in PA during the group-based 
phase and maintained these changes during the home-
based phase [17]. One other CBI study demonstrated that 
including a social support component (e.g., having an 
exercise partner) was particularly effective in increasing 
PA levels up to 6 months post-intervention among low-
income Latina mothers [18]. In contrast to CBIs, HBIs 
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have traditionally focused on sending participants educa-
tional materials (printed or digital) about setting behav-
ioral goals and overcoming barriers to PA, which places 
responsibility on participants to review this information 
and increase their PA on their own [19–21]. Recent stud-
ies have shown HBIs that provide practical home exer-
cises to be particularly effective in increasing self-efficacy 
and PA among low-income, ethnic-minority populations 
up to 12-months post-intervention [19–21].

Cumulatively, these findings highlight the need to 
document low-income, ethnic-minority mothers’ expe-
riences in CBIs and HBIs to better understand how to 
improve the structure and content of these PA inter-
vention modalities in this population. Qualitative stud-
ies have highlighted low-income mothers’ hesitations to 
participate in PA interventions due to competing time 
demands and responsibilities, as well as lack of efficacy 
and support to meet PA goals [14]. Few studies have 
examined how different types of support affect the adop-
tion and maintenance of PA among low-income eth-
nic minority mothers over time [22]. Therefore, mixed 
methods studies are needed to explore the feasibility of 
PA interventions in addressing potential barriers to PA 
participation, mechanisms for PA increases, and areas for 
improvement in intervention design and delivery in this 
population.

Present study
The current mixed-methods pilot study assessed the fea-
sibility of delivering a study protocol of a 3-month CBI 
and a HBI among low-income, ethnic minority mothers 
in terms of recruitment, retention, and participant safety. 
This study also explored the impact that the CBI and HBI 
had on PA and fitness levels, self-efficacy, and social sup-
port in this population. To assess intervention accept-
ability, post-intervention focus groups were conducted 
to document mothers’ experiences while participating in 
their respective PA programs by identifying PA barriers 
and facilitators, as well as recommendations for program 
improvements.

Methods
Participants
Mothers were recruited between 2012 and 2013 via bro-
chures that were distributed to local community health 
organizations and school districts in southern Califor-
nia that serve a predominantly low-income population 
(38% below poverty level) [23]. Mothers interested in the 
study called the research team to learn more information 
about the study purpose, eligibility, and requirements. 
Eligibility criteria included being 18 years of age or older, 
a mother of a young child (≤ 10  years of age; criteria 
based on a study showing parents with children in this 

age group being at highest risk for inactivity) [24], flu-
ent in Spanish or English, medically cleared by a doctor 
or by a medical history screener (AAPQ; administered by 
research staff) [25] to engage in moderate-intensity PA, 
and sedentary (e.g., not engaging in 90  min or more of 
moderate or vigorous PA per week). Participants could 
not be currently pregnant.

Procedures
All study procedures were approved by the Institutional 
Review Board at California State University, Long Beach 
(ClinicalTrials.gov TRN: NCT05540509). Eligible moth-
ers who wanted to participate in the study were sched-
uled for an in-person visit (at a local community center 
where the CBI would take place) to sign a consent form 
and to complete a 1-h baseline assessment. This assess-
ment was administered by trained research staff in 
Spanish or English to determine baseline fitness levels 
(i.e., cardiorespiratory fitness, muscular endurance and 
strength, flexibility) and psychosocial functioning (i.e., 
self-efficacy and social support). Afterwards, mothers 
received a take-home kit with instructions on how to 
self-report their PA levels (i.e., Check and Line Question-
naire; described below) and wear a Fitbit activity moni-
tor over three consecutive days (two weekdays and one 
weekend day). The Fitbit display was wrapped with dark 
masking tape so that mothers’ baseline PA levels would 
not be influenced by the feedback provided by the Fitbit. 
After completing their baseline assessments, mothers 
met with research staff at the same community center to 
turn in their take-home kit materials and were then ran-
domized to either the 3-month CBI or HBI group using a 
prospective, convergent mixed-methods, parallel assign-
ment, randomized group design. Randomization was 
computer-generated, with group allocation concealed 
by opaque, sequentially numbered sealed envelopes 
(research staff were blinded to group assignment) to pre-
vent selection bias. A 2:1 (CBI to HBI group) randomi-
zation ratio was used to oversample for the CBI group 
to account for expected differences in class attendance 
within this group. Group facilitators documented the 
number of classes attended by each mother in the CBI 
group. Follow-up PA, fitness, and psychosocial assess-
ments were conducted at the 1-, 2-, and 3-month time 
points with mothers receiving a $30 gift card for com-
pleting the assessment at each time point (total of $120 
in gift cards). After being assigned to their randomization 
group, participants met with a research staff member for 
a one-on-one introductory session to review safety guide-
lines for initiating their PA program and to set personal 
goals based on national PA recommendations and the 
mothers’ current PA level. At the 3-month post-interven-
tion time point, participants were invited to participate in 
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a focus group to assess their experiences in their respec-
tive programs and to gather program feedback.

Randomization groups
Community‑based intervention (CBI)
Mothers randomized to the CBI group participated in 
a 3-month program called Active Moms (Mamás Acti-
vas) aimed at supporting mothers’ goals to initiate and 
maintain PA through community resources. This pro-
gram consisted of 12 group exercise sessions over a 
3-month period that were offered in Spanish and English 
(the back translation and centering method was used to 
translate all intervention materials to Spanish) [26] and 
were taught by three masters-level group facilitators who 
were trained by a certified kinesiologist. The CBI group 
was offered to three separate cohorts (once in Spanish 
and twice in English) to groups of five to eight mothers 
in each cohort. The group exercise sessions were held at 
a local church near the neighborhoods where mothers 
were recruited from and were offered during the day to 
accommodate the operating hours of the church. Each 
2-h session consisted of 90  min of flexibility, cardiovas-
cular, and strength exercises to meet PA recommenda-
tions and 30  min of group discussions that focused on 
topics related to the adoption and maintenance of PA 
(see Table 1 for course content). For each session, moth-
ers were given PA goals and coping resources to practice 
at home (e.g., identifying motivators and support for 
exercise) and were asked to record their experiences on 
an activity log that was collected and discussed during 
the next class session. Course content was taught from a 
detailed training manual [27] and was based on concepts 
and strategies from social cognitive theory that have been 
effective in increasing PA and fitness levels among moth-
ers [9, 10, 17]. Over the course of the 3  months, group 
exercise sessions gradually decreased and individual 
exercises increased to enhance mothers’ confidence in 
maintaining long-term exercise gains on their own (see 
Fig. 1). In the first month, mothers attended group exer-
cise sessions twice per week (total of eight group ses-
sions) and exercised on their own once per week. In the 
second month, mothers attended group exercise sessions 
once per week (total of four group sessions) and exer-
cised on their own twice per week. In the third month, 
mothers exercised on their own three times per week.

Home‑based intervention (HBI)
Mothers randomized to the HBI group participated in 
a 3-month program where they were given print-based 
materials (offered in Spanish or English) at each monthly 
assessment time point. The print-based materials pro-
vided information on multiple cardiovascular, strength 

training, and flexibility exercises that they could do at 
home (see Table  1 for more details). Similar to the CBI 
group, the HBI group received information on building 
social support and reducing PA barriers that was based 
on materials from the Diabetes Prevention Program [28]. 
Participants were also given activity logs to record their 
PA each week, which was collected by research staff at 
each monthly assessment time point to assess how par-
ticipants were progressing with their PA goals. Moth-
ers exercised on their own for 3 months with the goal of 
meeting national PA guidelines [2, 3].

Measures
Sociodemographics
A sociodemographic questionnaire assessed for mater-
nal characteristics such as age, number of children, total 
years of education, annual household income, and mari-
tal status.

Study feasibility
To determine the feasibility of the study protocol and the 
CBI/HBI interventions, information on study recruit-
ment (number of mothers screened for eligibility, deemed 
eligible, and number consented), retention (number of 
participants completing baseline and follow-up assess-
ments), and participant safety (number of health-related 
adverse events) were recorded by research staff.

Physical activity
Self-reported PA was assessed using the Check and 
Line Questionnaire (CALQ) [29]. The CALQ measures 
the type (e.g., walking, housework), intensity (moder-
ate or vigorous), and duration (minutes) of PA engaged 
in each day. The duration of moderate/vigorous-intensity 
PA (excluding housework) per day was examined, with 
higher numbers representing greater average minutes 
of moderate/vigorous-intensity PA completed/day over 
the 3-day assessment period (α range = 0.84–0.95). The 
CALQ has been shown to be a reliable, valid, and effec-
tive measure of self-reported PA in ethnic-minority 
women, particularly when paired with an accelerometer 
[29]. Objective PA was assessed using the Fitbit One 
(2009 version), which is an accelerometer worn on the hip 
(clipped to a participant’s clothing at the waist). For the 
current study, very active minutes were examined (meas-
ure of basal metabolic rate/minute). Activity data was 
synced to an online database and was averaged across the 
three days that the Fitbit was worn, with greater number 
of very active minutes indicating greater daily moderate/
vigorous-intensity PA levels. The Fitbit has been shown 
to be a reliable accelerometer and a valid activity tracker 
[30, 31].
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Fitness
Cardiorespiratory fitness was assessed via predicted rela-
tive maximum oxygen consumption, also known as rela-
tive VO2 max (ml/kg/min) after participants completed a 
timed mile walk [3, 32]. Their time was used to calculate 
the estimated relative VO2 max using the following for-
mula: VO2 max = 132.85 − (0.0769 × weight [lbs.]) − (0.38
77 × age) + (6.315 × 0 [0 = Woman]) − (3.2649 × time) − (
0.1565 heart rate), with a greater relative VO2 max being 
an indicator of greater cardiorespiratory fitness. Muscle 
endurance and strength were assessed by the number of 
modified push-ups completed in correct form (i.e., being 
in a bent-knee position with hands placed shoulder width 
apart, having elbows flexed at a 90° angle, and pushing 
upward as a complete push-up) [33], with a greater num-
ber of 90° push-ups completed representing greater mus-
cular endurance and strength. Flexibility was assessed by 
a modified sit and reach test (in inches) [34] and included 
mothers being in a seated position on the floor (back 
against the wall), with their legs straight and their hands 
extended out in front of them. Mothers were instructed 
to reach forward as far as they could with their hands 
over each other, over a three-foot ruler, without remov-
ing their body from the wall and holding this position 

for at least two seconds, with greater inches indicating 
greater flexibility.

Self‑efficacy
Self-efficacy was assessed using two measures: The Bar-
riers Self-Efficacy Scale [35] and the Self-Efficacy for 
Physical Performance Scale [36]. The 14-item Barriers 
Self-Efficacy Scale measures a mother’s level of confi-
dence in engaging in PA despite barriers experienced over 
the next 3  months, with higher scores (range = 0–100) 
reflecting higher self-efficacy for PA in the face of barriers 
(α range = 0.88–0.95). The 5-item Self-Efficacy for Physi-
cal Performance Scale measures a participant’s self-effi-
cacy to currently perform multiple activities that improve 
fitness (e.g., walking a mile, doing push-ups), with higher 
scores (range = 0–100) indicating higher self-efficacy for 
fitness (α range = 0.69-0.83).

Social support
Social support for PA was assessed using the 15-item 
Social Support for Exercise Survey (SSFE) [37]. The 
SSFE measures the degree of social support received 
from one’s family and friends to engage in PA, with 

Fig. 1  Study timeline by randomization group. Key: R = point in which the mothers were randomized into either the CBI or HBI; O1 = baseline 
assessments completed; O2-4 = follow-up observations/assessments completed (physical activity assessment, fitness assessment, and psychosocial 
assessment)
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higher scores reflecting more social support received 
from each of these support networks (α range = 0.85–
0.95 for family subscale; α range = 0.87–0.93 for friends 
subscale).

Intervention acceptability
At 3 months post-intervention, mothers participated in a 
focus group (conducted separately for CBI and HBI par-
ticipants) that was videotaped and transcribed to assess 
mothers’ experiences in their respective PA programs 
(i.e., PA barriers and facilitators) and recommendations 
for program improvement as indicators of intervention 
acceptability. Two open-ended questions were asked:

(1)	 “What factors affected your PA goals and participa-
tion in your program?”

(2)	 “If there was anything you could change in the pro-
gram, what would it be?”

Analyses
Power analysis
An a priori power analysis (using the G Power soft-
ware) [38] indicated that 52 participants were needed to 
obtain statistical power to detect meaningful associations 
among study variables with a medium effect size (0.50) at 
the recommended 0.80 level. However, a previous study 
examining the effectiveness of a pilot PA intervention 
among multiethnic postpartum women reported a large 
effect size (Cohen’s d = 2.2) with a sample of 20 mothers 
[39]. Therefore, effect sizes for the current pilot study 
were reported to help inform future PA interventions 
with low-income, ethnic minority mothers.

Progression criteria
Progression criteria were set prior to study implementa-
tion in accordance with published guidelines set forth for 
studies assessing feasibility of physical activity interven-
tions [40] to help identify whether aspects of the study 
would need to be amended before proceeding to a large-
scale randomized control trial (RCT) trial. Criteria for 
the current study included: (A) recruiting a total sample 
size of 52 mothers; (B) having a retention rate of no less 
than 60% in each group at 3  months post-intervention; 
and (C) reporting of no serious adverse events, such as 
hospitalization, a life-threatening condition, death, and 
any adverse events associated with the intervention.

Quantitative Data
Pearson’s chi-squared and independent samples t-tests 
were conducted for categorical and continuous variables, 
respectively, to assess for between group differences (i.e., 

CBI and HBI groups) on study characteristics at base-
line. Pearson product-moment correlations and repeated 
measures ANOVA analyses were used to identify pos-
sible covariates [i.e., ethnicity, number of children, body 
mass index, baseline fitness levels (based on cardiorespi-
ratory fitness; VO2max)] on study outcomes. Only base-
line fitness levels were significantly associated with PA 
and fitness outcomes and were included as a covariate in 
subsequent analyses. Repeated measures ANCOVA anal-
yses with Greenhouse–Geisser corrections for violations 
of sphericity were conducted to test for possible group by 
time effects for randomization group (CBI vs. HBI) on PA 
(CALQ, FitBit), physical fitness (cardiorespiratory fitness, 
muscular endurance and strength, flexibility), self-effi-
cacy, and social support across the four study time points 
(baseline, 1  month, 2  months, and 3  months), adjust-
ing for baseline fitness levels. The effect sizes for time 
and group effects were presented as partial eta squared 
(ηp

2), as is recommended for mixed models [41]. The 
least-squares means method was used to compare group 
means for all significant effects. Intent-to-treat analyses 
were used to handle missing data for PA and fitness such 
that available data for a particular time point (e.g., base-
line) was carried forward to replace missing data for a 
subsequent time point to take a more conservative data 
imputation approach of no change in the outcome vari-
ables for these participants over time.

Qualitative data
An inductive thematic analysis approach was used to ana-
lyze focus group transcripts [42]. Potential themes and 
subthemes were developed from marginal codes, which 
were used as a codebook. Two independent coders pilot 
tested the codebook on 50% of focus group transcripts. 
Further revisions to codes and definitions were made to 
accurately capture participants’ experiences. During the 
second phase of analyses, two independent coders were 
paired and utilized the codebook created in the first 
phase to apply codes to excerpts. Any disagreements on 
application of codes were resolved through a group dis-
cussion until consensus was reached. The last half of the 
coded transcripts were assessed for level of agreement in 
codes applied using Cohen’s kappa. Interrater reliability 
was strong (k = 0.80).

Results
Participant characteristics
Mothers in both the CBI and HBI groups were similar 
on all sociodemographic characteristics (see Table  2). 
On average, participants were 32 years of age (SD = 5.62, 
range = 25–46 years of age), had three children (SD = 1.47, 
range = 1–8 children), and had a body mass index of 32 
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(SD = 6.74, range = 20.47–50.32). A majority were English 
speakers (60%), Latina (59%), married or living with their 
partner (73%), were unemployed (72%), and had a total 
annual family income of less than $20,000 (57%). In terms 
of education, 43% had a high school education or less.

Study feasibility and progression criteria
The Consolidated Standards of Reporting Trials 
(CONSORT) diagram of study recruitment, enroll-
ment, and retention is provided in Fig. 2. Of 140 moth-
ers recruited for the study, 50 were ineligible (40% 
not available to attend the PA classes, 34% not medi-
cally cleared to participate, 26% exercising more than 
90  min/week), and 15 were no longer interested in 
participating or lost to contact. Of the remaining 75 
mothers, 45 were not randomized (67% did not com-
plete their baseline assessments and therefore were no 
longer eligible for the study, 24% were no longer avail-
able for the study/moved from the area, 5% were no 
longer medically cleared, and 4% were no longer inter-
ested in participating or lost to contact). The remaining 

30 mothers were randomized to either a 3-month CBI 
(n = 20) or HBI (n = 10) PA program (a priori target goal 
was 52 mothers).

Follow-up assessments were also conducted for 
mothers randomized to the CBI and HBI groups 
with participant retention rates of 70%, 63%, and 
70% for 1-month, 2-month, and 3-month study time 
points, respectively (a priori target goal was ≥ 60% 
retention). Retention rates by randomization group 
were similar across all time points (see Fig.  2). On 
average, CBI participants attended 7 out of 12 
classes (58%), with 55% (n = 11) attending at least 
half of the classes (range = 1–12 classes). Of partici-
pants randomized to the HBI, 50% completed their 
PA logs at all four time points. A total of 4 of the 
10 mothers in the HBI group (40%) and 14 of 20 
mothers in the CBI group (70%) participated in the 
3-month post-intervention focus group. No adverse 
events were reported for mothers in either the CBI 
or HBI groups throughout their study participation 
(a priori target goal was 0%).

Table 2  Baseline sociodemographic characteristics by randomization group

Note: Pearson’s χ2 and independent samples t-tests were conducted to examine sociodemographic differences by randomization group (CBI vs HBI). Results showed 
no significant differences by randomization group (p > .05)

CBI
n = 20

HBI
n = 10

Age [M (SE, range)] 32.95 (± 5.99, 26–46) 31.20 (± 4.87, 25–42)

Number of children [M (SE, range)] 2.70 (± 1.63, 1–8) 2.50 (± 1.18, 1–5)

Language [n (%)]

  English 12 (60) 6 (60)

  Spanish 8 (40) 4 (40)

Ethnicity [n (%)]

  Latina 12 (71) 4 (40)

  African-American 2 (12) 2 (20)

  Caucasian 0 (0) 3 (30)

  Other 3 (18) 1 (10)

Marital status [n (%)]

  Single/not married 5 (25) 3 (30)

  Married/living together 15 (75) 7 (70)

Education [n (%)]

  High school diploma/GED or less 9 (45) 4 (40)

  Some college 6 (30) 4 (40)

  College graduate or more 5 (25) 2 (20)

Employment status [n (%)]

  Employed 4 (21) 4 (40)

  Unemployed 15 (79) 6 (60)

Total annual family income [n (%)]

  < $20,000 12 (60) 5 (50)

  $20,000–$34,999 6 (30) 2 (20)

  ≥ $35,000 2 (10) 3 (30)
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Change in PA and fitness over time
Approximately 69% (n = 20) of mothers met ACSM PA 
recommendations to engage in 30 min or more of moder-
ate physical activity per day (based on self-reported PA) 
at 3 months post-intervention regardless of group assign-
ment. All mothers, controlling for baseline fitness lev-
els, showed a significant increase in objective PA [Fitbit; 
F(1, 21) = 4.91, p = .  038, ηp

2 = 0.19 (linear pattern)], car-
diorespiratory fitness [VO2max; F(1, 25) = 7.84, p = 0.010, 
ηp

2 = 0.29 (linear pattern)], and flexibility [Sit & Reach; 
F(1, 25) = 4.28, p = . 049, ηp

2 = . 15 (linear pattern)] from 
baseline to 3  months post-intervention (see Fig.  3a–e). 
There were no significant changes in self-reported PA 
[CALQ; F(2.02, 48.52) = 0.95; p = . 394, ηp

2 = . 04] or mus-
cular endurance and strength [Push-ups; F(3, 75) = 1.40; 
p = 0.248, ηp

2 = 0.05] over time.

Group differences in PA and fitness over time
Mothers in the CBI group had higher objective PA 
levels throughout all time points compared to moth-
ers in the HBI group [Fitbit; F(1, 21) = 4.30, p = 0.051, 
ηp

2 = 0.17 (cubic pattern); see Fig.  3b]. There was also 
a marginally significant trend in which mothers in 
the HBI group had greater muscular endurance and 
strength at 3  months post-intervention compared to 
mothers in the CBI group [Push-ups; F(1, 25) = 3.36, 
p = 0.079, ηp

2 = 0.12 (quadratic pattern); see Fig.  3d]. 
There were no significant group differences in self-
reported PA [CALQ; F(2.02, 48.52) = 1.67, p = 0.199, 
ηp

2 = 0.07], cardiorespiratory fitness [VO2max; F(2.32, 
57.94) = 0.48, p = 0.650, ηp

2 = 0.02], or flexibility [Sit & 
Reach; F(2.13, 53.25) = 0.17; p = 0.855, ηp

2 = 0.01] over 
time.

Fig. 2  CONSORT statement
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Fig. 3  Change in physical activity and fitness levels over time and by randomization group
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Group differences in self‑efficacy over time
Collectively, mothers showed no significant changes in 
self-efficacy for PA over time [F(1, 18) = 1.91, p = 0.184, 
ηp

2 = 0.10]. However, there were significant differences in 
self-efficacy by randomization group over time. Specifi-
cally, mothers in the CBI group had higher self-efficacy 
for PA at 3 months post-intervention than mothers in the 
HBI group [F(1, 18) = 6.28, p = 0.022, ηp

2 = 0.26 (linear 
pattern)], who showed decreased self-efficacy over time 
(see Fig. 4a).

Furthermore, mothers showed no significant changes 
in self-efficacy for fitness over time [F(2.09, 31.39) = 2.40, 
p = 0.105, ηp

2 = 0.14]. However, there were significant 

differences by randomization group. Specifically, mothers 
in the CBI group demonstrated steady increases in their 
self-efficacy for fitness over time compared to mothers in 
the HBI group who showed no changes over time [F(1, 
15) = 4.57, p = 0.049, ηp

2 = 0.23 (quadratic pattern); see 
Fig. 4b].

Group differences in social support over time
All mothers showed significant changes in social sup-
port from family over time [F(1, 15) = 8.85, p = 0.009, 
ηp

2 = 0.37 (quadratic pattern)]. Specifically, social sup-
port from family increased from baseline to 1  month, 
then decreased from 1 to 3  months post-intervention 

Fig. 4  Changes in psychosocial outcomes (self-efficacy for physical activity and fitness; social support from family and friends) over time 
and by randomization group
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(see Fig.  4c). Similarly, all mothers showed a marginally 
significant change in social support from friends over 
time such that social support increased from baseline to 
1 month, then decreased from 1 to 3 months post-inter-
vention [F(1, 15) = 4.35, p = 0.055, ηp

2 = 0.23 (cubic pat-
tern); see Fig.  4d]. No significant randomization group 
differences in social support from family [F(3, 45) = 0.98, 
p = 0.410, ηp

2 = 0.06] or friends [F(1.73, 25.91) = 0.29, 
p = 0.718, ηp

2 = 0.02] were found over time.

Qualitative results
Qualitative data from five focus groups with 18 mothers 
(14 CBI, 4 HBI) resulted in four main themes: barriers to 
PA (3 subthemes), facilitators to PA (2 subthemes), pro-
gram benefits (0 subthemes), and future program sugges-
tions (2 subthemes). The definition of each main theme 
and subtheme, as well as the number of instances in 
which the theme/subtheme was discussed by mothers are 
presented in Table 3.

Barriers to PA
Mothers in the CBI, but not the HBI, discussed vari-
ous barriers to PA while participating in their program, 
including relationships with others, self-doubt, and 
household chores. For “relationship with others,” children 
were described as a barrier to PA. An association of guilt 
seemed to overcome the mothers who felt they could not 
allot time to exercise because of their child wanting to 
spend time with them.

“I could lock myself in the room and workout in 
there. But I can’t even work out comfortable because 

my daughter’s knocking at the door and crying ‘come 
out, come out’. It’s like ‘oh my God am I going to 
work out and hear you crying?’…It’s a huge guilt fac-
tor…cuz [my daughter] wants you there all the time 
because you’re home.”

Mothers in the CBI also expressed having self-doubt in 
their ability to engage in PA due to a fear of engaging in 
PA alone and feelings of being easily discouraged.

“Before this program we [moms] were, especially me 
I was discouraged...If one day I exercised, the next 
day I was like, “Okay, I don’t know if this is going to 
work out.”

Facilitators to physical activity
Mothers discussed the importance of social support from 
family and friends, along with program materials, as 
facilitators to PA. Specifically, seven mothers in the CBI 
group, compared to one mother in the HBI group, dis-
cussed the imperative role that their husbands played in 
supporting their exercise goals by taking over childcare 
duties, which allowed mothers to set aside time to exer-
cise. CBI mothers also described their husbands as being 
encouraging and even joining them in walking as a form 
of social support.

“He’s helping more with the kids and my husband is 
taking care of them while I go to the gym if I’m gonna 
do Active Moms...and he’s actually encouraging it.” 
“My husband has always motivated me and now he 
supports me. He takes me to the park and he tells me 
come on go and walk with him and the kids.”

Table 3  Qualitative themes for barriers/facilitators to physical activity, program benefits, and future program suggestions

a Number of instances code was discussed by participants

Main theme na Definition

Barriers to physical activity 6 Participants mentioned various obstacles as barriers to physical activity.

  Relationship with others 3 Participants mentioned demands of family, friends, and responsibilities surrounding children as a barrier 
to exercise, and reasons for not putting themselves first.

  Self-doubt 2 Participants mentioned not believing in themselves as a barrier to physical activity.

Facilitators to physical activity 50 Participants mentioned family/friends, group facilitators/intervention as a whole, and other people inspiring 
them to engage in physical activity.

  Social support 46 Participants mentioned family/friends, group facilitators/intervention as a whole, and other people inspiring 
them to exercise, includes receiving and giving social support to exercise.

  Program materials/facility 4 Participants mentioned that educational materials/class content, devices, and the facility where the interven-
tion was held as a facilitator to exercise.

Program benefits 41 Participants mentioned improvements in health outcomes/behaviors/mindset, use of self-care for themselves 
as a program benefit.

Future program suggestions 39 Participants mentioned several program suggestions that may be implemented in the future.

  Family participation 8 Participants expressed their opinions in involving or incorporating family into the program.

  Program structure 31 Participants mentioned suggestions/changes surrounding the structure of the program.
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One mother from the HBI discussed the improvement 
in the relationship with her husband as he saw her engage 
in PA.

“Yes, because when you’re motivated, for example in 
my case when my husband sees me happy, he sees me 
active that I do things and he too is happy, and oh you 
finished early and let’s go I’ll invite you to dinner or 
something and there’s a better relationship of course.”

Mothers in both groups also discussed their children as 
inspiration and motivation to engage in exercise. Moth-
ers pursued a healthier lifestyle through PA to engage in 
more recreational activities with their children, serve as 
a healthy role model for them, and live longer for their 
children. Increased participation in recreational activities 
was also reported to have subsequently improved their 
relationship with their children. One mother from the 
HBI group discussed the motivation her children instilled 
in her when they engaged in PA together.

“For my children, if they see me go out to walk, they 
put on tennis shoes…it makes me happy that they 
say, ‘oh we’re going to walk with my mom’ and my 
daughter says, ‘oh you’re gonna do Active Moms.’ It 
also gives me motivation that they [children] are 
also involved, that they know what I do and why I do 
it [exercise].”

One mother from the CBI group discussed her chil-
dren’s role in her PA maintenance.

“For me I thought, ’Oh no, how am I going to do it.’ 
But so far it has worked out and I like it. It’s a good 
thing because I’m getting older, so it’s good that I’m 
getting it now and it’s going to continue because I 
have to stick around for my kids.”

Program benefits
A total of 16 out of 18 mothers (89%) reported experienc-
ing health benefits as a result of their program participa-
tion. Three prominent topics emerged, including stress 
management, self-confidence, and prioritizing self-care. 
Mothers in the CBI discussed how their stress levels 
decreased, which improved their sleep and mood. They 
also discussed an increase in their overall self-confidence 
to engage in PA that was also noticed by their family 
members and friends.

“Now [after the intervention] it’s like I’m more active, 
less stressed. I hang out with her [my daughter]. I 
play with her a lot. I have a lot of energy. I started 
taking care of myself, liking myself, and telling myself 
that it’s not impossible.”

One mother from the HBI group discussed the effects 
of PA on her overall well-being and outlook on life.

“When you are good, you feel good and you reflect 
well. Sometimes when you are at home you think a 
lot of dumb things but when you go out to walk your 
mind clears... You analyze the bad and the good 
and the good is how when you’re exercising you are 
generating good health for your body and your emo-
tional health too.”

Mothers from both groups discussed the importance 
of self-care and prioritizing themselves more after par-
ticipating in their program. Specifically, one mother from 
the HBI group recalled her ability to bypass her hus-
band’s discouraging comments regarding her weight and 
her decision to continue to engage in PA because of the 
changes she saw in herself.

“I did notice that my husband would tell me why do 
you do that if you’re not losing weight and I would 
think ‘yes that’s true, I’m not noticing anything in my 
physical appearance’. But after I began to analyze 
[and think], it’s more of making a habit and as the 
habit is made, one moderates their lifestyle. And I 
said, well maybe physically I’m not looking different, 
but I am feeling different.”

Furthermore, a mother from the CBI group explained 
the importance of setting aside time from other priori-
ties, such as chores, to engage in PA to live a healthier 
lifestyle.

“I think this is an excellent program and, you know, 
moms should start thinking about themselves 
because chores are always going to wait, and if you 
don’t think about yourself then nobody else is. I think 
this has helped me a lot. I’m really thankful for com-
ing here and meeting the other moms.”

Future program suggestions
Mothers provided suggestions for future PA programs 
related to family participation and program structure. 
For family participation, most mothers in the CBI indi-
cated that the program worked best without including 
their spouses because it offered them alone time that 
they otherwise would not normally have.

“I feel that when I come here or when I go to the gym 
or I go for a walk I could join in with my family but 
there are times that you want that one hour to your-
self where you’re not, ‘oh what are you going to cook,’ 
‘oh you need to do this,’ ‘oh, you know mommy...’ You 
know, all the multi-tasking and for one hour you get 
to break free.”
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Mothers in the CBI and HBI also advocated for gradu-
ates of the program to return to serve as group facilitators 
for future classes and discussed the various benefits of 
having other “successful” mothers lead the class, includ-
ing maintaining their own PA gains.

“I think [bringing graduates of the program] would 
be a good thing. When we [mothers] share here, we 
all have to know everybody’s obstacles and chal-
lenges. I think sometimes when you hear somebody’s 
story, it might encourage you.” “Even if we helped the 
next cohort, they probably could help us for account-
ability…cuz they can help us as much as we’re help-
ing them.”

Additionally, mothers from the CBI discussed the need 
to increase the length of the program and to transition 
from the group-based format to the home-based format 
at a slower pace with more group instruction days.

“I would suggest two things, that it would be longer 
and more days. Three months is not a lot because 
one needs more time. That there would be more days 
because two [days per week] were not enough, if it 
could be all week up to 6 months is good.”

Finally, two mothers from the HBI discussed their pref-
erence for group-based PA.

“In my case, I would have liked to be in the group 
with the other people more than being alone because 
when someone has little willpower, being with other 
people motivate[s] you a lot. A while back I was in 
another program to lose weight and it was very 
important to be with other people because you learn 
directly from other people, what they think and how 
they make things work, so I do think being with other 
people helps you a lot.”

Discussion
The primary aim of this pilot study was to assess the 
feasibility (i.e., recruitment, retention, and participant 
safety) of delivering a study protocol of a 3-month CBI 
and a HBI among low-income, ethnic minority mothers. 
Results demonstrated that the study protocol met two 
out of three a priori progression criteria (> 60% reten-
tion rate, 0% adverse events) but did not meet the goal 
of recruiting and randomizing at least 52 mothers into 
the study (current sample size was 30 mothers). Of 75 
mothers who were identified to be eligible for the study, 
45 (60%) were not randomized largely due to not com-
pleting their baseline PA/fitness assessments or no longer 
being available to participate. These results provide 
valuable data for researchers to consider when design-
ing their enrollment protocols for larger RCTs among 

low-income, ethnic minority mothers. Specifically, pro-
tocols that account for competing time demands and 
maternal stressors (e.g., heavy childrearing responsibili-
ties, financial strain in caring for children) are essential 
to address these common barriers to exercise participa-
tion, as previous studies have shown low-income, ethnic 
minority mothers who experience more frequent mater-
nal stressors are less likely to attend PA programs and are 
less likely to demonstrate PA gains, despite being a popu-
lation most in need of these programs [9].

This study also explored the impact that the CBI and 
HBI had on PA and fitness levels, self-efficacy, and social 
support in this population. Results showed that moth-
ers in both the CBI and HBI significantly increased their 
objective PA levels (i.e., Fitbit), cardiorespiratory fitness, 
and flexibility over time. These results are consistent with 
a CBI study that transitioned mothers from a 4-week 
group-based to a 4-week home-based format (based on 
social cognitive theory) and showed significant improve-
ments in PA during the group-based phase while main-
taining these changes during the home-based phase [17]. 
Collectively, these results provide support for the effec-
tiveness of social cognitive theory-based strategies for 
improving PA levels using both CBI and HBI formats. 
Additional studies are needed to identify specific compo-
nents of social cognitive theory that may be particularly 
helpful in improving PA and fitness levels among low-
income, ethnic minority mothers.

Our results also showed that mothers randomized to 
the CBI showed greater improvements in self-efficacy 
for PA and fitness compared to mothers in the HBI. 
These results are consistent with two previous studies 
that demonstrated an increase in self-efficacy for PA 
among mothers participating in a 1- to 2-month CBI 
[17] and are possibly a result of CBI mothers receiving 
initial support and strategies to overcome PA barri-
ers from other mothers during the group-based phase 
and then transitioning to a home-based phase where 
they became more independent exercising on their 
own. In contrast, mothers in the HBI did not have the 
opportunity to participate in group discussions with 
other mothers, which may explain why their self-effi-
cacy levels declined. During the focus groups, moth-
ers in the CBI also shared that receiving compliments 
by their family and friends on their physical appearance 
boosted their self-efficacy and motivation for engag-
ing in PA. Interestingly, their self-efficacy levels con-
tinued to improve at 3-months post-intervention, even 
as they transitioned to exercising on their own. Future 
studies are needed to examine the long-term effects of 
increased self-efficacy levels on sustaining PA and fit-
ness gains in this population.
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Although mothers in both the CBI and HBI demon-
strated 1-month increases in social support for PA from 
their family and friends, their social support decreased 
over the subsequent 2 months. For mothers in the CBI, 
the 1-month improvements in their social support may 
be due to the staged design of the CBI where they ini-
tially attended two group exercise sessions per week. 
However, these group exercise sessions dropped to once 
per week during the second month, and they exercised 
completely on their own in the last month. Therefore, 
they may have experienced less support as the number 
of group exercise sessions decreased over time. Simi-
larly, in the focus groups, CBI mothers discussed initially 
receiving social support from their spouses in the form 
of helping with childcare, which improved their overall 
relationship. Their spouses also provided words of moti-
vation as they began their exercise program. However, it 
may be that they received less support from their spouses 
over time. These results extend the findings of a recent 
systematic review which found that spousal support 
can serve as a barrier or facilitator to PA depending on 
their spouses’ willingness to share childcare/household 
responsibilities [5]. In contrast, HBI mothers discussed 
heavily relying on support from their children to engage 
in PA, as they received little support from their spouse 
or friends. Despite the lack of motivation received from 
their spouses, mothers in the HBI seemed to have con-
tinued to follow the intervention due to the motivation 
they received from their children and the overall changes 
they saw in themselves. These results are consistent with 
other studies showing how mothers’ desire to be a role 
model for their children increase their self-efficacy for PA 
[5]. Given these results, future PA programs for mothers 
might benefit from incorporating their children or other 
sources of support to promote PA and fitness levels over 
time.

Study limitations
Our results should be interpreted with caution given 
several limitations. First, this study included a rela-
tively small sample size (n = 30). However, our results 
showed medium to large effect sizes (ηp

2 = 0.15–0.38) 
when examining the impact of the CBI and HBI on post-
intervention PA and fitness outcomes, which is consist-
ent with the effect sizes found in previous PA studies 
with mothers [39]. Nevertheless, additional studies in 
this research area, with larger sample sizes and a con-
trol group (no treatment), would aid in generalizing and 
supporting our findings. Such studies would also help 
identify potential mediators (e.g., self-efficacy, social sup-
port) and moderators (e.g., number of children, marital 
status) that may influence intervention effects on PA and 

fitness levels among low-income ethnic minority moth-
ers. Third, the 3-month intervention period, while useful 
for establishing initial intervention efficacy, is too short 
of a time-period to understand the sustained impacts of 
the interventions on PA and fitness levels. Longer inter-
vention periods are indicated to assess such effects more 
thoroughly. Finally, given the time period at which these 
programs were offered (2012–2014), additional studies 
are needed to explore newly available technologies that 
promote PA in low-income, ethnic minority populations 
and that address COVID-related barriers to participation 
in such programs.

Conclusions
The current results demonstrate the effectiveness of both 
CBIs and HBIs for improving PA and fitness levels among 
low-income, ethnic-minority mothers. Additionally, the 
CBI was most effective in increasing self-efficacy for both 
PA and fitness relative to the HBI. These results have 
important implications for improving access to health 
promotion programs in low-income communities. Spe-
cifically, implementing these interventions in the com-
munity (CBI) or at the convenience of the mother’s home 
(HBI) provide more options to support low-income 
mothers in their efforts to engage in PA. These manual-
ized CBI and HBI formats also provide viable alternatives 
to going to a gym for meeting PA goals by addressing the 
many challenges associated with motherhood (e.g., lack 
of support, balancing self-care with caregiving responsi-
bilities) and can be delivered by health care professionals 
and paraprofessionals (e.g., community health workers). 
Specifically, future interventions should consider incor-
porating graduated participants from previous cohorts as 
facilitators for new participants. This modification in the 
protocol may engage more mothers to participate in PA 
programs, as group facilitators with similar backgrounds 
and experiences as mothers can help participants prob-
lem-solve to enroll in such studies. These protocol modi-
fications could then lead to the implementation of larger 
randomized controlled studies to demonstrate the poten-
tial longer-term health benefits of CBIs and HBIs, as well 
as to identify the mechanisms by which these interven-
tions lead to optimal health outcomes in this popula-
tion. Such interventions should be tailored to the cultural 
resources, strengths, and community resources that low-
income, ethnic-minority mothers, and their families have 
to adopt and maintain health behaviors. Finally, further 
research is needed to identify intervention components, 
designs, and delivery modalities (e.g., promotora-led 
programs) that may be most effective in promoting 
PA and reducing health disparities in this and similar 
populations.
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