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ABSTRACT
Introduction. In 2016, 209,809 babies were born to mothers 15 - 19 
years of age, for a live birth rate of 20.3 per 1,000 in this age group. 
Many health issues surround adolescent mothers and their infants, 
many of which can be addressed through behavioral change. The main 
purpose of this study was to examine the feasibility, acceptability, 
usability, and relevance of momHealth, an innovative multiple health 
behavior change (MHBC) education and support mHealth interven-
tion, focused on breastfeeding, healthy eating and active living, and 
depression prevention among pregnant and parenting adolescents. We 
also evaluated the proposed online surveys and physical outcome mea-
sures for feasibility and acceptability (burden, time, ease of use).
Methods.xA one-group quasi-experimental longitudinal design was 
used to examine the intervention components and the breastfeeding, 
diet/activity, and depression outcome measures. Nine iPad-delivered 
education modules, text messaging, and virtual individual and group 
support were provided for 12 weeks, beginning at 32 weeks of preg-
nancy, with follow-up to three months postpartum. Data on the main 
behaviors and outcomes were collected at three in-home visits, one 
telephone call soon after birth, and ten postpartum weekly and biweek-
ly online surveys.
Results. Although recruitment and attrition presented challenges, six 
participants enrolled in the study during prenatal clinic visits; all were 
pregnant with their first child, single, and had a mean age of 17.7 years 
(SD = 1.4). Intervention participation ranged from 59% to 91% for 
educational module completion, text message reading, and individual 
virtual support meetings and three virtual peer support groups were 
held. Intervention acceptability, relevance, and delivery was support-
ed by reports of clear and relevant content, reasonable time burden, 
iPad ease of use, and acceptable intervention length. Data collection 
was reported as convenient and non-burdensome, but the diet recall 
method and activity monitoring challenged some.
Conclusions. This was the first MHBC research in adolescent preg-
nant women designed to improve breastfeeding outcomes, healthy 
eating/active living, and depression prevention. Findings demonstrated 
strengths and challenges of the interventions and methods, support fea-
sibility and acceptability of momHealth, and informed the recruitment 
and intervention protocols of our pilot randomized trial.
Kans J Med 2021;14:176-181

INTRODUCTION
Although the rate of teenage pregnancy in the United States has 

declined greatly over the past two decades, teen pregnancy remains a 
significant public health problem.1 In 2016, 209,809 babies were born 
to mothers 15 - 19 years of age, for a live birth rate of 20.3 per 1,000 
women in this age group.2 Multiple health behavior issues more greatly 
impact pregnant and parenting adolescent mothers in comparison to 
mothers over the age of twenty. For example, suboptimal breastfeed-
ing initiation and continuation persist3; in 2016, 70.5% of adolescent 
mothers under age 20 initiated breastfeeding in comparison to 80% 
among mothers over 20 years of age and 27.9% versus 48.2% contin-
ued to breastfeed to six months. Second, adolescent mothers tended 
toward excess pregnancy weight gain,4 postpartum weight retention,5-7 

and physical inactivity after giving birth.8 Third, these mothers were 
at higher risk and had elevated rates of postpartum depression.9-10 
Between 25 and 36% of adolescent mothers’ experience postpartum 
depression, higher than adult postnatal mothers and non-perinatal 
adolescents. All these health behaviors and/or conditions influence 
maternal and child long-term health. 

The multiple health behavior change paradigm (MHBC)11 offers a 
framework to address multiple health behaviors through simultane-
ous intervention. Despite the significance of adolescent pregnancy and 
the behavioral health issues noted, there is no known MHBC research 
involving this vulnerable population. Therefore, we designed and con-
ducted a technology-based intervention and assessed its feasibility (i.e., 
can it be done?), acceptability (i.e., is it desirable?), usability (i.e., does it 
work?), and relevance for a sample of middle- to late-adolescent preg-
nant and parenting women.

METHODS
This study was approved by the university’s Institutional Review 

Board. A one-group, quasi-experimental, longitudinal design was used 
and conducted between July 2016 and March 2017 in a metropolitan 
area in Kansas. Recruitment took place in prenatal clinics at two uni-
versity affiliated family medicine and obstetric practices. Recruitment 
efforts and assessment of the sampling pool was tracked by the research 
team throughout the study; after two months of recruitment efforts, the 
age criterion was changed from an upper limit of 18 years to 19 years, 
due to low numbers of pregnant adolescents under 19 years. Therefore, 
the final sample inclusion criteria included English-speaking, pregnant 
adolescents between 15 - 19 years of age, low risk pregnancy, intend-
ing to keep their first baby, and between 26 - 34 weeks gestation at 
screening. Exclusion criteria included prenatal complications and/or 
high-risk pregnancy conditions, such as preterm labor and gestational 
diabetes, diagnosed depression, and other untreated clinical mental 
health conditions. Participants provided their own informed consent; 
parental/guardian consent was not required because of the “no more 
than minimal risk nature" of the study and on the basis that recruitment 
and enrollment would be impaired because most pregnant adolescents 
attend their prenatal visits without a parent.
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Study Timeline, Data Collection, and Measures. The time frame 
for study participation from enrollment to final data collection was 20 
weeks. Data collection was conducted during three home visits at base-
line (32 weeks), five weeks postpartum, and three months postpartum. 
A single telephone call was made to participants shortly after giving 
birth to collect birth information and hospital infant-feeding data. In 
addition, after giving birth, participants received automated e-mail invi-
tations for 10 weekly brief online surveys for the main study outcomes. 
All data were collected using the Research Electronic Data Capture 
(REDCap®) secure web platform, including the home-visit measures 
that were collected by research staff.12-13 Further detail regarding data 
collection, time points, and interventions are included in Figure 1 and 
Table 1.  

Demographic data included age, education level, marital status,  and 
Women and Infant Supplemental Nutrition (WIC) program eligibility 
and status collected at the baseline home visit. Physical data includ-
ed pre-pregnancy weight and current weight and height at the home 
visits. Main outcome data regarding breastfeeding intention (prena-
tal), initiation, and continuation were self-reported post-birth and at 
the postpartum home visits. Healthy eating and physical activity data 
were collected with three 24-hour diet recalls and Actigraph moni-
toring sessions (initiated at each home visit). Depression symptoms 
were self-reported using the Edinburg Postnatal Depression Scale (all 
home visits). During the second post-intervention home visit and final 
home visit at three months, interviews/surveys were used to evaluate 
the acceptability, relevance, usefulness, and burden of the intervention 
and convenience and burden of data collection measures, respectively.

Data Management and Analysis. Data were stored securely in 
REDCap® and a secure web server. Descriptive statistics were used for 
demographic data presentation. Frequencies and percentages were 
used to describe participation counts for the intervention components 
(actual number of completed interventions divided by total number 
of potential components). Content analysis was used for text-based 
narratives regarding evaluation of the intervention and data collection 
measures. 

Intervention. All participants were consented at clinic recruitment 
or at the baseline home visit. Participants were lent an iPad Mini™ tablet 
with a cellular data connection and provided with instructions for tablet 
use and care, a phone number to call for technical support, instruction 
on the project timeline, how to use the education modules, text mes-
saging, and virtual support meetings. The intervention period covered 
approximately eight weeks prenatally and four weeks postpartum 
(Figure 1). Nine educational modules, three in each area (breastfeed-
ing, healthy eating/active living, and stress management and self-care 
for depression prevention) were delivered via narrated slide pre-
sentations pre-loaded on the tablet and web-based applications and 
resources. Health professionals (i.e., two psychologists and a board-
certified lactation consultant) and trained research assistants provided 
the content and narration for each topical area. Daily text messages, 

sent Monday through Friday, accompanied and mirrored each module 
to provide additional tips and web-based resources. Weekly individual 
professional support and counseling tied to the content areas were 
provided via teleconferencing using the tablet. Finally, a weekly virtual 
support group among study participants to enhance content sharing 
was planned; however, with limited numbers of participants simultane-
ously enrolled, only three groups were conducted.

Figure 1. Study timeline including intervention and data collection points.

RESULTS
Participants. A sample size of eight to ten was desired; nine teens 

were screened and eight consented. Two participants (25%) withdrew 
prior to baseline data collection, and six (75%) were enrolled for the 
final sample. Post-enrollment attrition occurred for two participants 
(33%); one did not complete any intervention and withdrew prior to 
giving birth and one completed the intervention and withdrew at five 
weeks postpartum following the second home visit. Participant ages 
ranged from 16 - 19; the mean age was 17.7 years (SD = 1.4). All were 
single (100%) and two (33%) were living with the father of the baby. 
Four (67%) had completed middle school and two completed high 
school (33%). All were eligible for the Women and Infant Supplemen-
tal Nutrition (WIC) program and 50% received WIC benefits. 

Feasibility. As noted in the methods section, some challenges in 
recruiting from the medical center clinics were experienced and altered 
our sampling criterion for age. Notes and observations were recorded 
along with the listing of potential recruits each week during recruit-
ment. Challenges included slower than expected recruitment, a limited 
number of eligible potential recruits despite adequate pre-study esti-
mates, and twice to three times weekly recruitment coverage in each 
clinic. Limited clinical staff support was experienced for assisting our 
research personnel during recruitment visits. On the participant side, 
some potential recruits did not show for appointments, some study 
recruits decided not to participate after agreeing to take part and/or 
before the home visit for baseline data collection, and refused participa-
tion due to  being too busy. 

Rate of intervention component completion for the five participants 
who completed the intervention were as follows: 28 out of 45 education 
module presentations (62%), module texts received and read (response 
= yes/no) in 42 of 45 cases (93%), and 35 out of 45 individual support 
sessions attended (78%). Individual participant rates of completion, 
including the participant who dropped out of the study before giving 
birth, ranged from 0 to 100% for each intervention approach (Table 2). 
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Table 1. Study measures and educational modules description.

Measure Baseline - home visit Birth (telephone 
self-report)

5-weeks postpartum 
home visit

3-months postpartum 
home visit

Weekly or bi-weekly 
online brief surveys 

via REDCap®
Educational module 

description

Demographic, 
physical, and social 
data 

Age, race, education, pre-
pregnancy weight, and 

current weight

Infant gender, 
birth weight, and 

gestational age
Return to work and/or 

school (yes/no) - - - 

Breastfeeding

5-point rating scale for 
self-report prenatal 

intention to breastfeed, 
intention to exclusively 

breastfeed (yes/no); 
intended duration of 

breastfeeding (months).

Breastfeed only, 
breastfeed partial 

(mother’s milk 
and formula) or 
formula feed in 

hospital 

Breastfeeding Experi-
ence Scale14 to assess 

early breastfeeding 
problems and severity, 
as well as feeding pat-

terns and weaning.

2 items on infant feed-
ing method

10 weekly post- birth 
online surveys includ-

ing items on breast 
and/or formula feed-
ing. If discontinued 

breastfeeding, when? 

The decision: Benefits 
of breastfeeding and 

exclusive breastfeeding, 
planning for breastfeed-

ing, getting help from 
professionals and others. 

Early breastfeeding in 
hospital and after hospi-
tal discharge, early chal-

lenges, who to call for 
help. Maintaining milk 

supply, getting help from 
family and profession-
als, dealing with baby’s 

growth spurts, return to 
work and school, family 

planning.

Healthy Eating/
Active Living

24-hour diet recall dur-
ing the home visit with 

the National Cancer 
Institute Automated 

Self-Administered 24-
hour Recall™ (ASA24™), 
a free, multiple-pass food 

recall tool for research 
and clinical practice 

based upon the USDA 
Automated Multiple-

Pass Method.15  
ActiGraph activity 

monitoring16 for 7 days 
following visit. 

Weight and height via 
scale and stadiometer.

-

24-hour diet recall dur-
ing visit and ActiGraph 
activity monitoring for 
7 days following visit. 
Weight and height via 
scale and stadiometer.

24-hour diet recall dur-
ing visit and ActiGraph 
activity monitoring for 
7 days following visit. 
Weight and height via 
scale and stadiometer.

Weekly:
Number of red food 

servings previous day.17 
Minutes of physical 
activity the previous 

day. 

Stop Light Diet 3 parts, 
making healthy food 

choices, diet planning, 
reading food labels. 

Exercise and keeping 
balance. Self-esteem 

and positive body image. 
Planned and incidental 

exercise.

Depression 

Edinburg Postnatal De-
pression Scale (EPDS).18 
Ten item scale to assess 

depressive symptoms 
over the previous two 
weeks. Widely used 

among adult and adoles-
cent mothers (post- and 

antenatal) with adequate 
psychometrics, sensitiv-

ity, and specificity.18-20

-
Edinburg Postnatal 

Depression Scale 
(EPDS)

Perceptions of the 
content, technology 
ease of use, and 
participant burden.

Structured interview - 
example questions:
What did you find 

useful or helpful about 
the breastfeeding 

education program? 
Was the technology 

user-friendly?

       MOMHEALTH
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Table 2. Individual rates of component completion.

Participant 

Education Module 
Completion 
(completed 

independently by 
each participant)

Module Text 
Messages 

Received and 
Read (Yes/No)

Module Individual 
Support Received 

(mean length of 
session in 
minutes)

#1 4/9 (44%) 7/9 (78%)
8/9 (89%) 

(X = 20.1 min., 
SD = 11.7)

#2 9/9 (100%) 9/9 (100%)
9/9 = 100% 

(X = 24.2 min., 
SD = 2.2)

#3 
(Dropped 
prior to giving 
birth)

0/9 (0%) 0/9 (0%) 0/0 (0%)

#4 
(Dropped 
after 
intervention)

2/9 (22%) 4/9 (44%)
7/9 = 78% 

(X = 35.3 min., 
SD = 14.7)

#5 4/9 (44%) 9/9 (100%)
5/9 = 56% 

(X = 24 min., 
SD = 4.2)

#6 9/9 (100%) 9/9 (100%)
9/9 = 100% 

(X = 24.4 min., 
SD = 14.8)

Challenges of intervention delivery were recorded by research 
team members in module completion notes and included participant 
issues in scheduling and keeping support appointments including 
not responding to study personnel to schedule, not showing up for 
scheduled support meetings, and delayed responsiveness owing to 
reported “busy or hectic lives” (see Results on rates of intervention 
completion and Table 2). Technology issues included periodic limited 
internet bandwidth/connectivity during teleconference support meet-
ings, tablet operation difficulty by one participant (e.g., charger failure), 
and one case of difficulty retrieving equipment at study completion (one 
lost activity monitor and one iPad charger).

Intervention Acceptability, Relevance, Burden, and Useful-
ness. Of the five participants who received the intervention, four (80%) 
completed the intervention evaluation interview. All (100%) reported 
that the content provided was understandable and relevant, and no 
changes were suggested. All four respondents reported that the tablet 
was easy to use (one tablet charger needed replacement during the 
intervention, but this was not mentioned in the evaluation). No burden 
of time for the interventions was reported. No changes for study design 
were recommended except for one of the four (25%) respondents who 
recommended shortening the study to less than three months after 
the birth of baby. The individual component evaluation (i.e., education 
modules, texts, individual support, and peer support) were appraised 
as most useful and least useful. Participants reported the module pre-
sentations (n = 3) and individual support (n = 2) were most useful with 
daily text messages only getting one “most useful rating”.  The peer 
support meetings were rated the least useful by three of the four respon-

dents (75%). Regarding the text messaging, two of the four respondents 
thought more “new” information would be useful as opposed to infor-
mation already shared in the education modules. 

Evaluation of Data Collection Measures. Four of the five par-
ticipants (80%) who completed the intervention provided responses 
to the survey regarding the study measures at the final home visit. First, 
convenience of home visits was reported as positive (n = 3), but one 
reported inconvenience stating the final visit was difficult to schedule 
due to responsibilities of work, school, and the baby. One participant 
noted that in-home visits were better than going outside the home for 
data collection and intervention. The weekly post birth online surveys 
were described by all four participants as easy to access using the 
REDCap® e-mail invitations; two participants noted that reminder 
emails did not always “pop up” as expected. Among the five participants 
who completed the online weekly surveys, four (80%) completed all ten 
surveys and one (20%) completed only two surveys.

 The 24-hour diet recalls were judged as convenient by three of 
the four respondents (80%), however, one reported having difficulty 
remembering the schedule for the recalls. Activity monitoring issues 
were reported by three of the four (75%) respondents; two had dif-
ficulty remembering to put on the monitor in the morning or remove it 
at night and one had difficulty remembering to mail the monitor back 
to the project staff. One participant felt there were no barriers (25%), 
that project staff reminders helped, and the device was easy to wear. 

Outcomes-Selected Results. Detailed data analysis for effective-
ness was not intended for the behavioral outcomes for this feasibility 
study. However, some selected outcomes are reported here. Five partic-
ipants (100%) who maintained post-birth study participation breastfed 
their infants; one (20%) maintained breastfeeding until three months 
postpartum and four (80%) discontinued breastfeeding before the final 
data collection (one at 3 weeks, one at 1 month, and two at 2.5 months). 
Also notable was prenatal baseline data indicated that one participant 
was unsure about feeding prenatally and another planned to formula-
feed, yet these two mothers breastfed their newborns. For the healthy 
eating outcome, based in the online weekly surveys, five participants 
(100%) reported eating 0 - 4 red food servings (X = 1.3, SD = 1.3) and 
between 0 and 120 minutes of physical activity for the previous day (X 
= 27.7 minutes, SD = 24.9; median/mode = 30 minutes). For the depres-
sion symptom outcomes, EPDS scores were highest at the prenatal 
baseline (X = 5.7, SD = 3.7 [n = 6]), lowest at five weeks postpartum (X = 
1.6, SD = 2.19 [n = 5]), and increased again at three months postpartum 
(X = 3.5, SD = 2.21 [n = 4]). 

DISCUSSION
This feasibility study provided important data on several aspects of 

the momHealth project for sample recruitment and retention; interven-
tion e-delivery feasibility (ease of use); content acceptability, relevance, 
burden, and usefulness; and our data collection and online survey 
methods convenience and burden.

We experienced challenges of slower-than-expected sample recruit-
ment and apparent recruitment pool inadequacy within the two clinic 
settings. We suspected that the significant decline in teenage pregnancy 
rates across the United States was manifested in our local area and our 
sample. According to Martin and colleagues2, “since 2009, the teen 
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birth rate has fallen to a new low each year. The rate for this group 
has declined 51% (or an average of 8% per year) since 2007 (p. 4)”. In 
addition, two months after recruitment began, the limited numbers of 
potential recruits in our original age range of 15 to 18 years required 
us to modify our age criterion to 15 to 19 years. Indeed, the final 
sample included no 15-year-olds, one 16-year-old, one 17-year-old, one 
18-year-old, and three 19-year-olds. In response to these issues, for our 
subsequent pilot randomized controlled trial (RCT), the expanded age 
range was used and the number of recruitment sites increased to six 
in medical centers and county health department clinics across our 
bi-state metropolitan area and two out-state sites. “Word of mouth” 
recruitment also was included to the sampling protocol.

We experienced attrition after screening and/or enrollment. 
However, based on our previous research with an adolescent pregnant 
and parenting sample in a longitudinal experimental design22 and other 
work,23-24 this was not completely unexpected. To address this in our 
pilot RCT, we enhanced our recruitment staff training to focus on clear, 
unrushed explanation of study requirements during the invitation and 
consent processes, and improved our study advertising flyer to include 
a clearer, simple description of study requirements and a photograph of  
a pregnant adolescent on the flyer.24 We also built in additional training 
for our research staff in relation to communicating and working with 
pregnant and parenting adolescent mothers, including flexibility and 
persistence in scheduling and clarifying response expectations with 
participants.23 Finally, enhanced engagement methods for participant 
retention were incorporated, including larger monetary incentives.

Our electronic mHealth intervention was judged acceptable, rel-
evant, useful, and the technology was easy to use. Other researchers of 
feasibility of technology-based interventions for adolescent mothers 
or mother/infant dyads have had similar favorable outcomes, includ-
ing interventions for depression treatment23-25 and education for infant 
feeding.26 The intervention in our subsequent pilot RCT was largely 
unchanged from the pilot although some of the text messaged informa-
tion was enhanced with less repetitive information. 

Likewise, our online automated data collection methods were 
reported as non-burdensome in number and easy to use. For the sub-
sequent pilot RCT, our REDCap® surveys and reminders were revised 
and fixed where necessary. Our measures of healthy eating and physical 
activity were accomplished using standard dietary recall and activity 
monitoring and compared similarly to other research in adolescent 
mothers.27 However, those measures appeared to be more challeng-
ing to our sample according to their reports. Thus, we incorporated 
enhanced instruction for participants in those measures and included 
automated e-mail reminders in our subsequent pilot RCT for both 
measures. We also gave participants the choice to do diet recalls by 
telephone or via online automated approach. 

Limitations of the Study. We had a small sample from two univer-
sity-affiliated prenatal clinics and fewer participants than we planned. 
However, our previous research indicated that this type of intervention 
focusing on multiple behaviors was attractive to pregnant women and 
pregnant adolescents.28 Thus, it was important to gain feasibility infor-
mation before going forward to a larger pilot RCT.  

In conclusion, the findings partially supported the feasibility of the
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momHealth intervention. Although recruitment and retention were 
our greatest challenges, we have used that information in our pilot RCT 
to great benefit. Finally, the e-intervention and physical data collection 
were largely supported by our sample. We believe that the feasibility 
findings were useful in our securing our pilot RCT funding and conduct 
of that study.
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