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Abstract

Background: Physical activity is central to chronic disease prevention. Low resource mothers face structural barriers
preventing them from increasing their physical activity to reduce their chronic disease risk. We co-designed an
intervention, with the ultimate goal of building social cohesion through social media to increase physical activity
for low resourced mothers in urban settings.

Methods: In 2019, we interviewed 10 mothers of children (< 12 years) living in Washington Heights, Manhattan.
The interviews were transcribed and coded for themes that guided the creation of a co-design workshop.
Washington Heights-based mothers (n = 16) attended a co-design workshop to generate the blueprint for the Free
Time for Wellness intervention.

Results: Mothers in our sample had limited time, external support and resources, which hindered them from
increasing their physical activity; we learned that in addition to physical health, mental health was a concern for
participants. Participants had varying degrees of self-efficacy and trust in social media. Bringing mothers and
researchers together in a co-design workshop, we identified types of physical activities they would enjoy
participating in, the ideal time to do so, the kind of childcare they needed, and their preferences for
communication with the community champion. The interviews and workshop highlighted the need for a
community space that mothers and children could co-occupy. The intervention was designed to be 3 months’
worth of sample programming with one activity per week, rotating between dance, yoga, food pantry visits and
group playdates. Participants were invited to bring their children to a space with one room for the ‘participants
only’ activity and a second room in which professional childcare providers supervised the children.
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Conclusions: Through this two-phased co-design process, we created an intervention with mothers in an urban
community with the goal of using social media to bring them together for wellness, primarily through increased
physical activity. Despite the co-design of this intervention with a specific community, there are some universal
applications of our findings, and of the use of co-design workshops, to other settings.
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Background
Over 50% of U.S. men and women are failing to reach
the recommended guidelines of 150 min of moderate to
vigorous physical activity each week [1]. Physical inactiv-
ity is particularly prevalent in women with low socioeco-
nomic position (60% inactive) [1], suggesting that there
are structural barriers to being physically active. This is
because, as McNeil et al. (2006) explain, the social envir-
onment in which individuals live is important in shaping
physical activity and health outcomes [2]. Communities
with high levels of social inequality are at increased risk
of developing conditions like cancer, heart disease, dia-
betes, and other chronic diseases. One aspect of social
inequality, socioeconomic position is positively associ-
ated with physical activity. Proposed mechanisms
through which socioeconomic position may influence
physical activity include biological stress, access to
healthcare and other resources like recreational facilities
and material resources to access those facilities, such as
gym memberships [2]. Therefore, this study will focus
on low resourced mothers within a community of high
social inequality, where the risk of chronic disease is
higher and there is greater potential to make an impact
on these health disparities.
While interventions aimed at increasing physical activ-

ity can reduce the burden of chronic disease among the
socially disadvantaged, most physical activity interven-
tions are aimed at the individual-level rather than the
community-level [3]. Exciting and expanding research
on social networks and social cohesion suggests that in-
dividual adoption of health behavior is much more likely
when participants receive social reinforcement from
multiple neighbors in their social network [4–6] and is
facilitated by a representative in the community (com-
munity champion) [7]. Social reinforcement is an aspect
of a cohesive society which works towards the well-
being of all its members, fights exclusion and
marginalization, creates a sense of belonging, promotes
trust, and offers its members the opportunity of upward
social mobility [8–10]. Increasing resources by building
social cohesion is a stealth approach that intervenes on
structural barriers to increase physical activity in at-risk
populations.
Low resourced mothers are a particularly vulner-

able, yet simultaneously a powerful group. They are
particularly at risk for chronic diseases, such as

cancer [11], and increased burden to improve critical
health behaviors, due to challenges such as limited
time, resources, and access to safe neighbourhoods
[12]. In terms of breast cancer, mothers are at a par-
ticular increased risk for 10 years after childbirth [13].
At the same time, mothers make decisions that affect
family health and model behavior for their children.
Therefore, if interventions can change mothers’ phys-
ical activity, they may also impact their children’s
health [14]. We have demonstrated such intergenera-
tional impact previously with regard to maternal
weight gain during pregnancy and daughters’ body
size throughout life [15]. Furthermore, there is the
existing cultural practice of mothers joining mother
groups and subscribing to “mommy blogs” to help
guide and support each other while raising children
[16]. The saying “it takes a village” captures this cul-
tural phenomenon, and it is this cultural context,
coupled with the science of social networks and co-
design methodology, that we integrated for this study,
Free Time for Wellness (FT4W).
This project and our study team is the result of a Na-

tional Cancer Institute (NCI)/ Cancer Research UK
(CRUK) Sandpit workshop focused on developing
innovative interventions for cancer prevention using
technology. During this 4-day workshop, the multi-
disciplinary research team devised the overall goal to
develop an innovative intervention; to build social
cohesion among a community of mothers through
neighborhood-based mobile applications. Our initial idea
was to co-design an intervention to build social cohesion
in order to create free time for mothers who lacked re-
sources to pay for conveniences such as childcare, food
preparation, and house cleaning responsibilities. These
duties are disproportionately put on mothers and can be
time intensive. Our initial ideas are described in more
detail elsewhere [17] and include linking mothers
through NextDoor – a neighborhood hub and social net-
working service (application and website) providing veri-
fied connections between neighbors and the exchange of
information, goods and services—to find alternative
childcare and to organize group wellness activities. We
planned to include community champions to facilitate
social cohesion and nudge the use of FT4W. Recogniz-
ing our privileged positionality and biases in relation to
this topic, we chose to engage the target population to
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explore their health concerns and inform the develop-
ment of the intervention.
The overall objective of this two phased study was to

explore the needs and preferences of low resourced
mothers and design an innovative lifestyle intervention
using technology to encourage physical activity and ul-
timately reduce the risk of chronic diseases, such as
cancer.
We did this through two aims:

1) identify barriers and facilitators of free time for
physical activity among mothers from a low-
resource population through qualitative semi-
structured interviews

2) co-design an innovative lifestyle intervention for
mothers with mothers who are most likely to use it.

Methods
Study population
The study was conducted in the Washington Heights
neighborhood of Manhattan. While the neighborhood is
heavily LatinX (70%), its population reflects the diversity
of New York City as a whole with 7.7 and 17.7% of the
remaining residents being African American and White,
respectively [18]. The area was selected for its urban,
low income setting, as well as our team’s established
community connections.
We partnered with Columbia University’s Mailman

School of Public Health’s Washington Heights-based
community space, the Columbia Community Partner-
ship for Health (CCPH) due to its strong history of cre-
ating and supporting community wellness through the
Community Engagement Core Resource (CECR) [19] for
recruitment and use of the space.

Aim 1: semi-structured interviews to identify barriers and
facilitators of free time for physical activity
Recruitment
We worked with CCPH to recruit a convenience sample
of participants for the semi-structured interviews.
The eligibility criteria specified mothers with children

under 12 years of age, residents of Washington Heights,
and smart phone users. Our rationale for including
mothers of children less than age 12 was because youn-
ger children require more care and thus time, and, we
wanted to intervene with cancer prevention in premeno-
pausal women. The neighborhood-based app ‘NextDoor’
was not available in Spanish, limiting our sample to
those that spoke conversational English or were bilin-
gual. CCPH advertised research volunteer opportunities
during community outreach events on their digital sign-
age via newsletters and ad hoc emails to their list-serve
of community residents, and on their community health
websites, GetHealthyHeights.org and GetHealthyHarlem.

org. Mothers interested in participating expressed their
interest to CCPH and provided a contact telephone
number. The study’s project coordinator (MG) contacted
potential participants by phone to confirm they met the
eligibility requirements, and, if so, then scheduled an in-
take interview. We recruited additional participants
through a digital flyer that was posted on local Facebook
groups and ‘mom list serves’- email mailing lists for sub-
scribing mothers, usually organized by neighborhood.

Semi-structured interviews
We (LCH and MG) conducted semi-structured inter-
views in person, at CCPH between May 23 and June 17,
2019. We planned to interview a sample of 12 women or
until saturation was met using an interview guide cover-
ing four general themes (time & time management,
health, technology & smartphones and resources; see
supplemental materials). A professional transcription
company transcribed audio recordings of the interviews.
The research team then uploaded the transcriptions into
Dedoose software (version 8.2.31).

Analysis
One researcher (JS) who was blinded to the research
questions, coded all transcripts openly, allowing themes
to arise inductively, following grounded theory [20].
Based on these themes, JS developed a codebook. The
research team (JS, MG, and LCH) then met and dis-
cussed the codebook, making changes to definitions
and adding additional codes deductively to ensure that
all themes were appropriately represented. The final
codebook contained 8 parent codes (over-arching
themes) and 24 child codes (each of which corre-
sponded to a more general parent code), and all codes
were classified as “I” for ‘inductive’ or “D” for ‘deduct-
ive’ so the origin of each code was clear. We (JS and
MG) coded all transcripts using the pre-defined code-
book so that every interview was double-coded using
Dedoose. The team met regularly to discuss coding is-
sues as they came up and to better define codes that
contained ambiguity. The two coders compared the
codes they had assigned, and when coding differed, they
discussed until they reached consensus, consulting
LCH as an arbiter. The kappa statistic, calculated based
on the 8 parent codes, was 0.75.

Aim 2: co-design workshop for intervention development
The co-design workshop was conducted at CCPH in
June 2019. The eligibility criteria for the co-design work-
shop remained the same as for the interviews. We used
co-design methods to design an intervention encour-
aging social cohesion and wellness activities among
mothers living in the same neighborhood. Our study
was designed to include participants in the process to
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minimize researcher bias. Co-design is defined as includ-
ing the target audience in the intervention as “construct-
ive participants in the design process of the
intervention.” [21]

Recruitment
We distributed study fliers at roughly 20 locally based
businesses and recruited participants by handing out
flyers in playgrounds in the catchment area. Those who
resided in the area and were interested in learning about
the co-design workshop provided their phone number
and we provided additional details and reminders about
the co-design workshop via a text or phone call follow-
ing the initial contact.

Co-design workshop
The co-design workshop began with an opening session
in which participants introduced themselves, followed by
an icebreaker activity encouraging participants to move
around the room and meet one another. Children who
attended the workshop spent the afternoon in an adja-
cent room supervised by professional childcare. The
themes that emerged from the interviews in Aim 1 in-
formed the structure of the co-design workshop, which
comprised 4 stations exploring discussions about (1)
technology literacy, (2) free time, (3) physical activity
and (4) community champion (see Table 1). Participants
were divided into four small groups (maximum 4 partici-
pants per group) and were each assigned a workshop
station. Each group spent 20 min at each station before
rotating to the next so that each group visited 3 of the 4
stations within 1 hour. The discussions at each station
were facilitated by a member of the research team and
were audio recorded. Each station utilized innovative co-
design methods to ensure the thoughts and ideas of each
participant were captured (Table 1). The tech literacy
station demonstrated the Nextdoor app and participants
discussed ways it could be used to organize group activ-
ities. The free time station used a poster with two col-
umns for participants to define as a group, the barriers
and solutions to creating free time in participant sched-
ules. The physical activity station involved the rotation
of a cardboard cube around the group during the discus-
sion to allow participants to write their definitions of
physical activity. In the Community Champion station
participants wrote their responses to two prompts: 1)
What do you want the champion to do? 2) What charac-
teristics are you looking for?

Analysis
The research team met immediately after the conclusion
of the workshop to synthesize the results of the co-
design workshop, and to complete the intervention de-
sign. The team reviewed and discussed all of the

recorded participant feedback from each station and re-
corded the most frequent discussion points or themes
that station facilitators heard in discussions with the par-
ticipants. With the key findings from each station estab-
lished, the research team then began defining the
intervention characteristics, specifically the ‘who,’ ‘what,’
‘when,’ ‘where’ and ‘how’ of the intervention. They devel-
oped a list of potential partner organizations (many of
which were named by the participants in the workshop)
that would assist with the execution of each aspect of
the intervention and discussed the research design for
testing the feasibility of the intervention.

Results
AIM 1: barriers and facilitators of free time for physical
activity
We interviewed 10 women (See Supplemental Table 1
for sample characteristics) and the duration of each
interview ranged from 26 to 86 min. At the conclusion
of the interviews, many participants appreciated the time
to talk about themselves and expressed they seldom had
the opportunity to do so. There were 6 major themes
that emerged from the interviews. We provide a brief
summary below, and detailed quotes from the interviews
in Table 2.

Limited time
We went into the interviews with the assumption that
participants did not have much free time for them-
selves and the interviews confirmed this. All partici-
pants but one reported doing significantly more
things for their family than for themselves. They fre-
quently described an endless to-do list of chores and
caring tasks for their children and partners that left
them feeling exhausted. One woman described her
day from the moment she got home from work and
all tasks revolved around cooking, cleaning, doing
homework, and providing emotional support to family
members (Participant 9). Another (Participant 3)
added, “Everything is for everybody [else], not for
me.” One of the constant burdens for many partici-
pants was doing laundry. In this urban setting, it was
common for laundry facilities to be outside of the
apartment either in the basement of the building or
at an independent laundromat. For many participants,
laundry took up a significant amount of time and was
a physical reminder of having too much to do (Par-
ticipant 1). The running list of things to do for every-
one else led participants to feel exhausted with little
energy or time for themselves. As Participant 11 said,
“At the end of the day... I am completely exhausted
and I am like, ‘Can I sit down? Can I sit down for
half an hour?’...”
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Limited support
In addition to having too much work, not enough
time and doing many things for others, it was appar-
ent that many participants did not have support from
their domestic partners. Nearly every participant had
little to no help with household duties or with child-
care from their partners. Few participants directly ad-
dressed the lack of support, but this was rather
conveyed through the absence of partners being men-
tioned in their descriptions of daily life and work-
loads. One participant performed all of the caregiving
during the week while her husband was at work, and
on weekends she described her husband sleeping until
the late afternoon. For other participants, their part-
ners were not living in the same house due to incar-
ceration or housing instability. One participant spoke
about how her husband’s schizophrenia contributed
to her other burdens (Participant 11). Other partici-
pants stated that they missed having time with and
emotional support from their partner (Participant 6).

Physical activity
Participants viewed physical activity as a priority, in
addition to mental health and annual clinical examina-
tions. One participant spoke about how good it made
her feel in the past when she went to the gym (Partici-
pant 3). Another (Participant 10) recognized the import-
ance of exercise for preventative health. Time was
mentioned as the main barrier to being able to exercise.
Many participants said they could do more physical ac-
tivity if they had more help at home which would then
free up time (Participant 9).
When asked about what participants currently do for

physical activity, several defined physical activity as
much more than going to the gym or going for runs:
“we dance, we go to the park” (Participant 12); “I run
after my kids and I mean like I carry groceries” (Partici-
pant 11); “I’m always moving in and around and like I
don’t sit down all the time...I’m always doing something”
(Participant 10). One participant didn’t seem to under-
stand the idea of being able to do more physical activity,

Table 1 Co-design workshop stations and methodology

Station Research Questions to be Answered Activities Example questions & probes

1) Tech
Literacy

What level(s) of tech literacy are found
within the participant group and what
barriers are there to using technology to
create more free time in their schedules?

Demo: Signing up & basic actions in
NextDoor, collect feedback & potential
concerns. What is missing?

If intimidated by technology, what can
improve or change that? Who are
participants comfortable asking for help
when they need it (in relation to
technology)?

How we can leverage technology to
organize communities for PA/ wellness and
related barriers?

Talking about the apps participants use and
what they like or dislike about them

If not NextDoor, what would you use to
coordinate your schedule with other
people to make more time to do things
for yourself?

2) Free Time Define as a group, the barriers to creating
free time in participant schedules.

Poster: group discusses barriers to freeing
time in one column and potential solutions
in the other with room to fill in more as a
group

If someone offers to do an activity you’re
interested in doing and they say “whatever
time works for you”, what time would you
set it for? Why is that the ideal time?

Identify potential solutions to specific
scheduling and logistics challenges.

What would make you comfortable leaving
your kids with another person?

3) Physical
Activity

How does “official” recommendation for
exercise as a cancer prevention modifiable
behavior fit into participants’ lives?

Looking at a chart of different physical
activity options and using post-it notes to
“vote” on which ones participants would
like to do if they had time

Where is the most convenient place for
physical activity to take place? (Are you
more likely to go if it’s located--- close to
your house or child’s school, etc.)?

What do participants define as physical
activity vs. what health community
recommends?

A cardboard cube is passed around the
group to facilitate and encourage feedback
from all participants. Participants are
encouraged to either write their thoughts
directly onto the cube or say them out
loud and the facilitator acts as a scribe
where necessary.

CDC recommends 150min of of exercise,
− how realistic is that for you? How long
(maximum) would you typically exercise
for if you could?
Would you like to do this together with
other participants and/or with your
children, or alone?

4)
Community
Champion

Who would participants ‘elect’ to be the
person that would encourage and facilitate
physical activity for them?

Two themes - 2 large post its, people put
post it notes with adjectives / ideas on
each one
First Post It: What do you want champion
to do?

Do you have anyone in your community
you look to as a leader? What about that
person qualifies them for that role?

Do participants want the person to model
what they’re supposed to be doing OR just
someone from their network that they can
connect with ?

Second Post It: What characteristics are you
looking for?

How would you like your champion to
communicate with you?

Houghton et al. BMC Public Health         (2021) 21:1805 Page 5 of 11



stating, “More physical activity than I do? I don’t sit...this
is the moment I am sitting down. This is my moment.”
(Participant 9).

Self-efficacy
Participants had varying levels of self-efficacy. Some dis-
played high levels of self-efficacy and seemed confident

Table 2 Barriers and facilitators to free time for physical activity based on transcribed semi-structured interviews
Theme Supporting Quotes

Limited Time

Participant
9

“So I cleaned the kitchen, pack up the lunch, you know for my husband, and put the other food away, wash the dishes, sweep, mop, you know, the
regular you have to do the kitchen and pick up all the kids’ stuff … set up the bed for them, check what the homework was about. If he finished. So it
looked like [son] didn’t finish some of the homework that he has so I had to go over with him a few things and iron the clothes...You know though
sometimes you have got to spend time and talk to them how is school and they want to talk about what happened so I do that with them and then I
go into my room and my husband is up and he wants to talk about our weekend...My husband says he is sick then I go to the kitchen bring him some
medicine and he is talking more and I don’t remember what happened because he said I fell out. I was gone. He said ‘I was talking to you and you fell
asleep’.”

Participant
3

“Everything is for everybody [else], not for me.”

Participant
6

“You don’t feel like concretely anything gets done because it’s constant.”

“So, once it gets like it feels a little overwhelming to a point where I just kind of like, I’m Iike okay I can’t and I just bag it up and throw and send it to a
laundry man so they can do it like if it becomes too much but I try to do it by myself and do it as much as I can so it’s like slowly throughout the week,
it’s like taking away time from other stuff because I’m mostly doing laundry.”

Participant
11

“At the end of the day... I am completely exhausted and I am like can I sit down? Can I sit down for half an hour? I just sit down and I am like almost
passing out and I am like okay then after that I get up and get the kids you know, brush their teeth or whatever and I am like let me survive.”

Limited Support

Participant
11

“this new bed bug issue is killing me because also it is going to trigger the schizophrenia of my husband and he goes berserk and he starts giving me
problems like I don’t need grief from him. It is just like one thing after another.”

Participant
6

“[My husband is] always working, and we don’t have time to sit down...I would like to sit down with my husband … can’t we just have like a breakfast at
home twice a week? You know, sit down and the kids, we can actually talk. We have never talked in all these years because he comes home late so I
can’t talk to him unless on the phone.

Physical Activity

Participant
3

“I need to get back to my gym because like a year ago I was going to the gym and I felt so great when you go to the gym...it’s like you get all the
energy back and it feels so good.“

Participant
10

“[Exercising is] very important for your health like, at this moment I feel like you know I may look young...but you know when you get older that’s when
your body needs them, the more you exercise the more strength and the stronger you become. So, it’s important for everyone to start when they are
young.”

Participant
9

“I will say maybe if there will be more help with homework with the kids and more help in the house like if there will be that second person that will
take care of the cooking part and homework part...I take care of everything else and when I finish doing what I have to do then I put the time in [at the
gym].”

Participant
12

“We dance, we go to the park”

Participant
11

“I run after my kids and I mean like I carry groceries.”

Participant
10

“I’m always moving in and around and like I don’t sit down all the time...I’m always doing something.”

Participant
9

“More physical activity than I do? I don’t sit...this is the moment I am sitting down. This is my moment.”

Self-Efficacy

Participant
9

“I schedule my days...when I am home sometimes like I will do certain things like if I finish at night time and I be like let me do some sit-ups. I do some
sit-ups.”

Participant
6

“… it’s been so taxing on me and my house that I just suddenly get burned out almost. You can’t do anything...you’re like so tired like always something
happening.”

Trust and Technology

Participant
10

“To be honest I don’t know If I would need my kids with another mom especially me not knowing that person.”

Participant
1

“Yes, I think the use of an app is helpful because that’s what everybody goes to...It’s like an app is the easiest way to get people at least to connect … I
would definitely use that in that way because of connections.”

Participant
5

“There is also a lot of people that I know that don’t have people around and it does, it does give you some type of comfort to have somebody to share
with you something even though where there is the struggle or just to vent so that’s awesome.”

Community Space

Participant
11

Another participant envisioned a center participants could, “just bring their kids for free play and the participants could sit and like drink tea or coffee in
one half of the room.”
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in their abilities to overcome challenges and make posi-
tive changes in their lives including exercise. Being able
to schedule one’s day was an example of feeling in con-
trol, which led to energy and time to “do some sit-ups”
(Participant 9). Others seemed overwhelmed and help-
less in their own lives, and thus had less control, saying
that they “just suddenly get burned out” (Participant 6).

Trust and technology
Participants had mixed responses to the idea of using
technology to connect with participants in their neigh-
borhood. The idea of not trusting a stranger with one’s
children came up many times, whereas, others liked the
convenience of an app to connect with others in their
neighborhood and acknowledged it “is the easiest way to
get people at least to connect” (Participant 1). Partici-
pants viewed the app as a way to build community and
support, stating, “It does give you some type of comfort
to have somebody to share with you something even
though where there is the struggle or just to vent so
that’s awesome.” (Participant 5).

Community space
We closed the interview by asking participants what they
would create for themselves if money were no issue. The
main thing participants said repeatedly was that they
wanted a community center. One participant who grew
up in the neighborhood, said that they used to exist, but
they had all shut down. The participants distinguished
the community center as different from afterschool pro-
grams in that it would be a resource for children and
mothers like them. Some participants envisioned a place
where separate wellness activities for children and
mothers occurred simultaneously. Another participant
envisioned a center participants could, “just bring their
kids for free play and the participants could sit and like
drink tea or coffee in one half of the room” (Participant
11).

Aim 2: co-design workshop
A total of 16 participants attended the co-design work-
shop at CCPH for 2 hours on a Saturday morning; the
group included seven mothers who contributed to the
interviews in Aim 1 and the remaining nine were newly
recruited for the purpose of the co-design workshop
only. The 16 participants were accompanied by a total of
20 children who were cared for by a professional child-
care service.
Five key themes emerged from the 4 stations during

the workshop, these themes included: (1) preferences for
intervention activities; (2) scheduling of intervention ac-
tivities; (3) facilitation of the intervention; (4) communi-
cation and (5) childcare.

Preferences for intervention activities
One workstation involved discussions regarding the
types of physical activity our target population would
like to see implemented. The most frequent requests
were for physical activity which included a social aspect,
such as group classes, as opposed to being active alone.
Participants valued the importance of meeting with
other participants in the same neighborhood to share ex-
periences (such as that which took place during the co-
design workshop). They also preferred group classes
which could accommodate a range of physical fitness
levels such as yoga and dance. Walking was also often
mentioned as an activity due to its flexibility and low
cost. Although the workshop was focused on creating
free time to encourage physical activity, participants
were interested in education around healthy, affordable
eating and cooking.
Participants requested guidance on how and where

they could access healthy, affordable food and were
seeking advice regarding the guidelines to accessing
food pantries in their local area. For example, partici-
pants were interested in understanding the income
cutoff for qualifying access to food pantries. As with
participants’ request for physical activity classes that
included a social aspect, they also requested peer sup-
port during visits to food pantries in order to reduce
the negative stigma associated with visiting these
establishments.
Participants were also keen to share and utilize each

other’s skills to increase the well-being of their families.
For example, one participant offered her skills as an
English tutor whilst others offered to teach dance. Par-
ticipants were very welcoming to the idea of providing a
service to the groups in exchange for another service.

Scheduling of intervention activities
When asked to describe the features of a feasible inter-
vention, the majority of participants expressed a need
for consistency and convenience. They requested the
intervention to be delivered in a location that was within
their neighborhood and easy to access via foot or a short
subway trip. Many participants raised concerns about
travelling long distances on the subway with young chil-
dren. Participants also requested that the intervention
was consistently delivered at the same location, time and
day of the week.
Whilst the ideal time of day during which the inter-

vention should be delivered varied for participants, it
was clear that most would engage in a program that was
delivered on a weekend. The workshop reinforced the
challenge of delivering a community-based program at a
specific time of day that would suit the individual needs
of each participant and their families.
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Facilitation of the intervention
Participants discussed the feasibility of identifying a
community champion, a member of their community to
facilitate the delivery and co-ordination of the interven-
tion. Participants were encouraged to discuss important
leadership characteristics that would encourage them to
adhere to the proposed intervention. Participants re-
ported the need for a facilitator who was approachable,
kind, friendly and enthusiastic and rated these personal
traits with more importance than someone who had ‘ex-
pert’ knowledge in delivering exercise classes. Ultimately,
participants envisaged a facilitator as someone who
would inspire and motivate them to engage in the
intervention.

Communication
The communication channels used to encourage so-
cial cohesion and communication between partici-
pants during the intervention was a key element of
the workshop. The range in technology literacy varied
in our sample. Although some participants were ac-
customed to downloading and using mobile applica-
tions, others were unsure of how to access or
download new apps on their devices. None of the
participants had used the NextDoor app prior to at-
tending the co-design workshop. We asked workshop
attendees to indicate their preference for communica-
tion by either NextDoor or text message, or to indi-
cate if they did not have a specific preference for
either method. Four participants requested to be con-
tacted via NextDoor, a further four requested text
and seven participants indicated no preference.

Childcare
All of the participants expressed their appreciation for
the professional childcare provided during the workshop
to enable their participation. Although the researchers
initially envisaged that participants could support one
another with childcare duties to enable others to partici-
pate in the intervention, the workshop revealed that the
majority of participants were not willing to leave their
children with other mothers. Some participants liked the
idea of taking part in the intervention activities with
their children and partners whilst others had a strong
preference for having time away from their families to
‘clear their heads’ or have ‘me time.’

The FT4W intervention
The co-design workshop resulted in an intervention
consisting of 3 months’ worth of sample programming
with one activity per week rotating between dance, yoga,
food pantry visits and group playdates. With the excep-
tion of the food pantry visits, which would be ‘partici-
pants only,’ participants would be invited to bring their

children to a space that would accommodate one room
for the ‘participants only’ activity and a second room in
which professional childcare providers would supervise
the children. The research team identified Saturday
mornings as the ideal timeframe. Because participants
expressed different communication preferences during
the workshop, we decided half the group would be
assigned to receive communication from the community
champion via text message, and the other half would re-
ceive communication via NextDoor messages. We also
determined ‘ground rules’ for communication that would
be distributed to participants. Collectively, by participat-
ing in the group activities and communicating through
neighborhood-based apps or text messaging, the inter-
vention was designed to increase social cohesion that
would then feedback into greater participation. The
protocol to test the feasibility of this intervention is de-
scribed elsewhere [17].

Discussion
Through this two-phased co-design process, we cre-
ated an intervention with mothers in the Washington
Heights community with the goal of using technology
to bring mothers together for wellness. By interview-
ing participants one-on-one, we confirmed they had
little time and limited outside support which hindered
them from increasing their own physical activity; we
also learned that in addition to physical health, men-
tal health was a concern for participants. Our inter-
views also highlighted that participants in the
community had varying degrees of self-efficacy and
trust in technology. By bringing mothers and re-
searchers together in a co-design workshop, we dis-
covered the types of physical activities they would
enjoy participating in, the ideal time to do so, the
kind of childcare they needed, and how they wished
to communicate with study staff, the community
champions and each other. Both phases highlighted
the need for a community space that mothers and
children could co-occupy.
There were important components of the intervention

that came directly from participants. Addressing food in-
security was one need that we had not anticipated.
Whilst our initial objective was to use technology to pro-
mote physical activity to enhance cancer prevention
[22], the co-design process revealed that our target
group wanted an all-encompassing approach that in-
cluded mental health and access to healthy foods as well
as physical activity. Given the importance of nutrition in
obesity prevention, this was an important discovery that
bodes well for a more comprehensive intervention with
substantial potential for prevention of cancer and other
chronic diseases. As an early expansion upon our ori-
ginal idea, we were able to include exclusive access to a
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food pantry as one of the four group activities. The po-
tential benefits of this activity were two-fold, in that it
could increase social cohesion through a group volun-
teer activity as well as provide access to free healthy,
fresh produce and food for those individuals in need.
Other studies of cancer prevention aimed at reducing
obesity have incorporated both physical activity and
healthy eating [23, 24] but few have incorporated mech-
anisms to reduce the social and economic barriers to
accessing ways to effect change in both drivers [5, 24].
Given the current pandemic, this may be even more im-
portant for effective implementation.
Mothers greatly appreciated the set-up of the work-

shop itself, namely having their children cared for in
a nearby room at the same time giving them space to
connect with other mothers. Although we originally
envisioned having mothers share the childcare load
themselves, participants did not feel comfortable hav-
ing other participants care for their children. It was
clear that the participants greatly valued access to
professional childcare and that this should be in-
cluded in the intervention. Other studies have identi-
fied childcare as a barrier to engagement in physical
activity in mothers, but few interventions have pro-
vided childcare to actually enable mothers' participa-
tion. [5].
We also adapted our use of technology to communi-

cate with participants based on their feedback. The ini-
tial study design intended for all participants to receive
communication and reminders about the intervention
via NextDoor. However, we learned from the co-design
workshop that not all participants were comfortable with
or likely to use a new or unfamiliar app. Therefore, we
designed the intervention so that participants could
communicate via either communication channel: Next-
Door or text message (SMS), depending on their prefer-
ences. We plan to create a curriculum, so that the same
messages are sent regardless of channel. Thus, ‘commu-
nication assignment’ is a variable through which we can
compare and evaluate the efficacy of two different chan-
nels of communication for this type of intervention. Text
messaging is a proven form of communication in inter-
ventions studies [5, 9, 25] and investigating whether the
more sophisticated technological affordances that most
apps offer (compared to text messages) improve inter-
vention (fidelity, feasibility, efficacy, effectiveness, out-
comes) is a question worth further research.
The non-random selection of a small number of par-

ticipants and inclusion of only English-speakers may
have biased our sample. However, researchers in
Australia, completely independent from our team, have
designed a similar intervention that shares many of the
same features including community champion-type role
(regular text communication including encouragement,

reminders), recommending activities with childcare and
self-reported physical activity behaviors [5]. Such paral-
lels from different populations in starkly different con-
texts suggests that there may be some universal
applications of our findings and co-design intervention
to other settings.
Our next step is to assess the feasibility of the inter-

vention [17]. We plan to roll out the intervention in
Washington Heights with the same participants, if will-
ing, and administer baseline and follow-up question-
naires. At baseline and follow-up we will measure social
cohesion, physical activity, health status, and well-being.
At follow-up, we will re-assess these measures and add-
itionally collect participation rates and feedback regard-
ing time and scheduling, acceptability, and cost
effectiveness of the intervention [26]. Collectively these
measures will give us an overall assessment of feasibility.
In addition to feasibility, there is ample opportunity
within the field of dissemination and implementation
science to investigate how the Free Time for Wellness
intervention can be scaled and adapted through hybrid
study-designs that evaluate both efficacy and effective-
ness simultaneously, while also taking into account cost-
effectiveness.

Conclusions
Through this two-phased co-design process, we created
an intervention with mothers in an urban community
with the goal of using social media to bring mothers to-
gether for wellness primarily through increased physical
activity. Our locally-based approach with a specific com-
munity helped tailor the intervention to their needs,
however, there are some universal applications of our
findings, and of the co-design workshop model, to other
settings and studies interested in administering
community-based health interventions.
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