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Introduction

Pediatric obesity is a worldwide epidemic affecting the 

lives of more than 43 million preschool-aged children (1). 

Almost 18.5% of children aged 2–19 are currently classified 

as obese (2). Pediatric obesity is a critical issue because it 
can result in many comorbid conditions. Early childhood 
obesity is a particular problem because of the increased risk 
of obesity as an adult and higher morbidity and mortality 
rates (3).
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In the US, risk factors for obesity in children include 
being a racial or ethnic minority, from single parent-
headed households with lower educational attainment, 
living in poverty, having never been breastfed, and engaging 
in higher amounts of screen time (2). Factors related to 
early rapid weight gain and early obesity include parental 
obesity, birth weight, lack of breastfeeding, early cessation 
of breastfeeding, lack of parental knowledge about child 
nutrition, and early introduction of solids (2,4,5). Because 
some of these factors are not modifiable, adoption of 
obesity-protective parental feeding practices such as 
breastfeeding, avoiding sugar sweetened beverages (SSBs), 
appropriate introduction of first foods, and responsive 
feeding is especially important (1). Healthy school lunch 
initiatives, physical activity programs, family-based 
treatment programs, and many other programs have been 
implemented in an attempt to reduce pediatric obesity (6). 
Some of these programs have been successful. Yet, despite 
years of obesity prevention, rates of childhood obesity are 
still increasing (3). Thus, other prevention methods are 
needed to reverse this trend.

Mobile health (mHealth) programs are among the most 
recent initiatives employed in several areas to promote 
health (7). mHealth is the use of wireless and mobile 
technology to address health priorities (7). mHealth can 
include health information delivered via text message, social 
media apps, emails, and calls from a health provider with 
health information (8,9). These types of communication 
have been tested for various groups, and the use of text 
messages, in particular, has recently started to gain  
traction (7-9).

As mobile phone use has increased globally in recent 
years, mHealth has become viable in many groups, including 
in low income patients. This health promotion strategy 
has the potential to change health care delivery around 
the world as patients need convenient access to health 
resources. mHealth can be used to provide credible health 
information to patients at an affordable cost, which makes it 
potentially useful in preventing pediatric obesity. There are 
many gaps in the mHealth and text messaging literature, 
and it is unclear the frequency, timing, and type of message 
(gain- vs. loss-framed) that best promotes healthy infant 
feeding practices. Gain-framed messaging can be described 
as positive messages showing the benefits of taking a certain 
action (10). In contrast, loss-framed messaging is negative, 
with an emphasis on the disadvantages that may result from 
a certain action. However, there is very limited literature 

exploring the use of framing in text messaging (11). The aim 
of this study was to determine the optimal time, frequency, 
and type of text message that parents of newborns would 
like to receive regarding feeding methods.

Methods

Study design

This study was a cross-sectional on-line survey. Participants 
were parents of infants aged birth to three months recruited 
during well child visits with their infant’s health care 
provider in an urban clinic in Fort Worth, Texas, USA, 
the University of North Texas Health Science Center 
(UNTHSC) Pediatric Clinic. The research was approved 
by the Institutional Review Board (IRB) of UNTHSC 
(Project Number: 2018-102) and authorized by the IRB at 
Texas Woman’s University (TWU).

Participants and recruitment

Participants were invited to participate by research staff or 
their infant’s healthcare provider. Flyers were also posted 
in the waiting area. Parents 18 years or older of full-term 
infants who established care with the healthcare provider 
before 3 months of life were eligible to participate. Parents 
who were younger than 18 years of age, who established 
care with the healthcare provider after 30 days of life, and 
parents of pre-term infants (born <37 weeks) or infants with 
congenital anomalies or genetic disorders were excluded. 
Parents younger than 18 were excluded because researchers 
suspected that the teen parents’ concerns regarding feeding 
and sources of feeding advice might be different compared 
to adult parents.

Instrument development

The survey was developed by the first author with input 
from two qualified professionals, a registered dietitian, 
and a certified health education specialist. The Health 
Belief Model (HBM) served as the theoretical framework. 
Each question set was based on one key HBM construct 
and a targeted healthy feeding practice (see Table 1). 
These constructs included perceived susceptibility to 
early pediatric obesity, perceived benefits and barriers to 
breastfeeding, cues to action for complementary feeding 
(introduction of solids), and breastfeeding self-efficacy.
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Survey procedures

The survey was administered electronically using PsychData 
as the platform. Interested parents were able to access the 
survey on their own mobile devices by typing in a shortened 
URL linking to the survey. Parents could complete the survey 
during the clinic visit or later. Upon accessing the survey, 
parents reached an entry page that explained the purpose 
of the survey, provided a contact person for questions and 
problems, and notified participants that clicking “proceed” 
served as their consent to participate in the survey. Incentives 
for participants who completed the survey included feeding 
items such as sippy cups.

Each participant reviewed two sets of sample text 
messages aimed at influencing one of the HBM constructs 
identified as a target for a future early pediatric obesity 
prevention intervention. Each sample text message was 
presented two ways: one gain-framed, one loss-framed. 
Messages were presented in sets (all gain-framed messages 
together and all loss-framed together) with questions 
regarding preferred frequency and time of day for receiving 
text messages presented between the sets. The order in 
which participants received the messages was changed at 
random. At the end of the survey, participants answered 
demographic questions about languages spoken at home, 
parent age, number and ages of children, and participation 
in Supplemental Nutrition Assistance Program (SNAP) 
and Women, Infants, and Children (WIC). Parents were 
also asked to report their own height and weight. Sixteen 
participants received the gain-framed questions before the 

loss-framed questions, and 18 participants received the loss-
framed questions first.

As each sample text message was presented, participants 
were asked to rate how much they agreed with the statement 
“This message is helpful to me” using a 1–5 Likert scale 
(1= very likely and 5= very unlikely). Participants also rated 
how likely each message was to influence their adoption of a 
healthy feeding practice and were invited to provide open-
ended feedback about the message. After parents evaluated 
one set of messages (gain- or loss-framed) and answered 
questions regarding preferred frequency and timing, 
participants evaluated another set of messages.

Data analysis

An a priori power analysis was conducted using G*Power 
3.1.9 to determine the minimum sample size required to 
find significance with a desired level of power set at 0.80, 
an alpha (α) level at 0.05, and a moderate effect size of 
0.60 (d) (12,13). Based on the analysis, it was determined 
that a minimum of 24 participants were required to ensure 
adequate power for the paired-samples t-test. However, 
researchers aimed for 40 participants to elicit a variety of 
survey responses.

Descriptive and frequency analyses were applied to the 
demographic survey questions and questions regarding 
preferred time of day and days of the week to receive text 
messages. Variables were computed for gain-framed and 
loss-framed message helpfulness scores and for likelihood 
of each message set to affect feeding practices. To 

Table 1 Message pairs and the health belief model constructs they represent

Construct Gain-framed version Loss-framed version

Pair 1: breastfeeding-perceived 
benefits

“Babies who are breastfed are likely to have a higher IQ 
and do better in school.”

“Babies who are not breastfed are more likely to 
have a lower IQ and not do as well in school.”

Pair 2: breastfeeding perceived 
barriers

“Breastfeeding may be difficult in the beginning, but 
you can save time by not having to wash and sanitize 
bottles and nipples.”

“Parents who do not breastfeed spend a lot of 
time washing and sanitizing bottles and nipples.”

Pair 3: complementary feeding 
cues to action

“Around 6 months, a baby is ready to start having solid 
foods, like pureed meats and baby cereals. When your 
baby is able to sit well with support, it’s time to start!”

“To avoid food allergies, wait until about 6 
months when your baby is able to sit up well with 
support to begin feeding soft foods like pureed 
meats and baby cereals.”

Pair 4: breastfeeding self-
efficacy

“I know you can learn to breastfeed. Other women 
have, and you can too!”

“I know you can learn to breastfeed. Don’t give 
up now, or you’ll regret it later.”

Unpaired message: perceived 
susceptibility to early 
overweight

“Did you know that feeding your baby solid foods too 
early or giving sweetened drinks can make your baby 
overweight?” (Neither gain- or loss-framed.)
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identify the style of message preferred by parents, paired 
samples t-test were used to compare helpfulness scores and 
likelihood of affecting feeding practices between gain-and 
loss-framed messages. The impact of order of message style 
presentation was analyzed by comparing the means of the 
two groups with an independent samples t-test. In addition, 
researchers analyzed open-ended questions using open 
coding to generate key themes.

Results

A total of 34 parents (31 mothers and 3 fathers) completed 

the survey, taking an average of 13 minutes to complete 
it. Participants were 26±5.5 years old. Ten participants 
(29%) reported they received SNAP benefits, and 14 (41%) 
received WIC benefits. Fifteen of the participants (44%) 
had only one child at home. A race/ethnicity question 
was not included in the survey; however, in response to a 
question about languages spoken at home, two out of the 34 
participants stated Spanish was the primary language spoken 
at home. Ten participants (30%) spoke Spanish as their first 
or second language (Table 2).

Overall ,  56% of participants “strongly agreed” 
or “agreed” the gain-framed messages were helpful.  
Sixty-five percent of participants indicated they were 
“somewhat likely”, or “very likely” to adopt feeding 
practices based on the gain-framed messages.  By 
comparison, almost the same percentage of participants 
(53%) “strongly agreed” or “agreed” the loss-framed 
messages were helpful. Exactly the same percentage 
(65%) of participants also indicated they were “somewhat 
likely” or “very likely” to engage in the practice based on 
the loss-framed messages. In comparing individual gain-
framed vs loss-framed messages using paired t-tests, there 
was no overall difference in helpfulness scores (how much 
participants agreed that the message was “helpful to me”) 
or likelihood scores (perceived likelihood of adopting the 
practice) (Table 3). In comparing parental responses to 
determine whether order of presentation affected scores, an 
independent samples t-test revealed no difference (Table 4).

When individual pairs addressing each construct of the 
HBM were compared, the gain-framed messages relating 
to breastfeeding benefits and breastfeeding self-efficacy for 
breastfeeding were viewed as more helpful compared to the 
loss-framed messages (mean difference =−0.441, P=0.034 
and mean difference =−0.412, P=0.041, respectively) (Table 
3). There were no differences between individual pairs in 
terms of likelihood to adopt feeding practices (Table 5).

The majority of participants (38%) indicated they 
preferred to receive text messages once during the week, 
while 29% elected for one time per month, and 14.7% 
preferred one to two times per week. Half of participants 
preferred morning messages, as opposed to afternoon or 
evening (Table 6).

Five participants gave comments on how to revise 
the statements. All of these comments addressed the 
statements regarding breastfeeding. For pair one regarding 
breastfeeding benefits, one participant wanted a daily 
reminder and thought it “would be taken offense by a non-
breastfeeding mom.” Another participant added that having 

Table 2 Demographic data of participants (n=34)

Category Number Percentage

Sex

Male 3 8.8%

Female 31 91.2%

Age

19–24 years 15 44.1%

25–30 years 14 41.2%

31–44 years 5 14.7%

Primary language spoken at home

English 31 91.2%

Spanish 2 5.9%

Urdu 1 2.9%

Children living at home

1 child 15 44.1%

2 children 7 20.6%

3 or more children 9 26.5%

Low-income-based program 
participation

WIC participant 14 41.2%

SNAP participant 10 29.4%

BMI

18.5–24.9 (normal weight) 10 29.4%

25.0–29.9 (overweight) 8 23.5%

30–34.9 (class 1 obesity) 5 14.7%

35–39.9 (class 2 obesity) 5 14.7%

>40 (class 3 obesity) 1 2.9%
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a message that “starts with breastfeeding has positive effects” 
would be better. With regard to the gain-framed statement 
regarding barriers to breastfeeding, one participant thought 
that the message was “very disrespectful to the moms who 

can’t.” For pair four, promoting breastfeeding self-efficacy, 
one participant thought that the message was comparing all 
women without understanding that everyone is different. 
One participant commented that the loss-framed version of 

Table 3 Comparison of gain- and loss-framed messages for perceived helpfulness

Pair
Paired samples t-test helpfulness

Mean difference Std. deviation Significance

Pair 1: “Babies who are breastfed are likely to have a higher IQ and do better in school” 
“Babies who are not breastfed are more likely to have a lower IQ and not do as well in 
school.”

–0.441 1.160 0.034

Pair 2: “Breastfeeding may be difficult in the beginning, but you can save time by not 
having to wash and sanitize bottles and nipples.” “Parents who do not breastfeed spend a 
lot of time washing and sanitizing bottles and nipples.”

0.441 1.521 0.100

Pair 3: “Around 6 months, a baby is ready to start having solid foods, like pureed meats 
and baby cereals. When your baby is able to sit well with support, it’s time to start!” “To 
avoid food allergies, wait until about 6 months when your baby is able to sit up well with 
support to begin feeding soft foods like pureed meats and baby cereals.”

–0.147 0.925 0.361

Pair 4: “I know you can learn to breastfeed. Other women have, and you can too!” “I know 
you can learn to breastfeed. Don’t give up now, or you’ll regret it later.”

–0.412 1.13 0.041

Table 5 Comparison of gain-and loss-framed messages for likelihood to change

Pair
Paired samples t-test (likelihood)

Mean difference Std. deviation Significance

Pair 1: “Babies who are breastfed are likely to have a higher IQ and do better in school” 
“Babies who are not breastfed are more likely to have a lower IQ and not do as well in 
school.”

–0.441 1.60 0.526

Pair 2: “Breastfeeding may be difficult in the beginning, but you can save time by not 
having to wash and sanitize bottles and nipples.” “Parents who do not breastfeed spend 
a lot of time washing and sanitizing bottles and nipples.”

0.118 1.122 0.545

Pair 3: “Around 6 months, a baby is ready to start having solid foods, like pureed meats 
and baby cereals. When your baby is able to sit well with support, it’s time to start!” “To 
avoid food allergies, wait until about 6 months when your baby is able to sit up well with 
support to begin feeding soft foods like pureed meats and baby cereals.”

0.000 0.739 1.00

Pair 4: “I know you can learn to breastfeed. Other women have, and you can too!” “I know 
you can learn to breastfeed. Don’t give up now, or you’ll regret it later.”

-0.147 0.702 0.231

Table 4 Effect of message order on framing preference (independent t-test)

Order of message
Gain-framed helpfulness 

mean
Gain-framed likelihood 

mean
Loss-framed helpfulness 

mean
Loss-framed likelihood 

mean

Gain-framed first, N=16 2.00 1.79 2.26 1.91

Loss-framed first, N=18 2.07 1.94 1.95 1.81

P value 0.986 0.124 0.327 0.687
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the breastfeeding self-efficacy statement sounded “harsh”. 
One participant included a comment that linking to a study 
on a particular topic would be beneficial.

Discussion

Parents of infants had no strong preferences between gain- 
or loss-framed text messages regarding infant feeding 
practices. For most question pairs, helpfulness scores 
did not differ. Parents also did not perceive gain-framed 
messages as more likely to cause them to adopt a feeding 
practice compared to loss-framed messages. However, 
gain-framed messages relating to the HBM constructs of 
perceived benefits and self-efficacy for breastfeeding were 
viewed as more helpful. Thirty-eight percent of participants 
preferred receiving messages once per week, and 50% 
preferred morning messages. Parents indicated they were 
interested in receiving messages from their child’s health 
care provider related to feeding. Overall results suggest text 
messaging may be a promising practice in pediatric primary 
care.

This study’s findings are somewhat different from other 
research findings indicating gain-framed messages may be 
more helpful in getting participants to adopt prevention-
oriented behaviors compared to loss-framed messages 
(10,14,15). It is possible that this small sample of messages 
was not a large enough pool to elicit a difference in response 
to framing. It is also possible that parents were happy to 
receive feeding advice and thus did not mind the approach 
to providing information, unless it was on a sensitive 
subject, such as breastfeeding. This is the first research 
of which we are aware to address parental preferences for 
frequency and timing of receiving text messages regarding 

infant feeding practices.
Strengths of this research include the diversity of the 

population, which included about 30% Spanish-speaking 
participants and a high percentage of lower socioeconomic 
status participants, as shown by higher SNAP and 
WIC participation rates (29% and 41%, respectively). 
These populations are more at risk for early pediatric  
obesity (16), thus representing a potential target population 
for an intervention to prevent early obesity. The tested 
text messages were developed by health professionals 
with a strong background in health prevention, nutrition 
education, and pediatric nutrition. The messages themselves 
were theoretically-based on the HBM, which was chosen 
after completing focus group research in the same clinic 
population to explore parental views on infant feeding 
practices, causes of early pediatric obesity, and preferences for 
communication with their infants’ healthcare providers (17).

The study had limitations as well. In the current study 
participants indicated their language preference, but not 
their race/ethnicity, making it impossible to assess accurately 
the impact of race/ethnicity on framing preference. This 
is relevant because it was shown in one study that white 
Americans are more receptive to change a behavior when a 
health message is loss-framed, while African Americans may 
be more receptive to taking specific action when a message 
is gain-framed (18).

Another limitation is our inability to assess accurately 
how closely the sample fits the overall demographic pattern 
in the US, Texas, and in the clinic itself. In the United 
States, the Hispanic population accounts for 18.1% of 
the total population (19); whereas in Texas, the Hispanic 
population accounts for roughly 39% of the total state 
population (20). While race/ethnicity was not assessed 
in the current study, about 30% of the study participants 
spoke Spanish in their home as either their primary or 
secondary language, indicating this sample may be similarly 
diverse with regard to Hispanic ethnicity compared to the 
population in Texas.

Other limitations include the small sample size from 
a single clinic. In order to increase the generalizability 
of the results, a larger sample size would be helpful to 
examine more question sets comparing perceptions about 
theoretically-based gain- versus loss-framed messages, 
particularly regarding whether certain characteristics, such 
as SES, race/ethnicity, or BMI status, affects preferred 
message framing. In addition, more message sets may 
have produced better understanding of preferred message 
framing among parents of infants.

Table 6 Preferred timing of messages (n=34)

Variable Number Percentage

Early morning 9 26.5%

Late morning 8 23.5%

Any morning 17 50.0%

Early afternoon 7 20.6%

Late afternoon 3 8.8%

Any afternoon 10 29.4%

Night 1 2.9%

No preference 6 17.6%
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Based on this study’s findings, there are practical 
implications to consider. For example, when developing 
a text message-based intervention program for parents 
of infants, it may be beneficial to have a variety of gain 
and loss-framed messages. Sending one to two messages 
per week, primarily in the morning, may be helpful. It is 
important to avoid overwhelming parents with too many 
messages, and some parents are receptive to receiving text 
messages with links to more information. It is also prudent 
to avoid messages that may be perceived as aggressive or 
cause offense. Nevertheless, other parents of infants may 
have different message preferences. Thus, it is important 
to pretest text messages with the target population to help 
ensure that the health messages are transmitted and received 
efficaciously. This study should prove helpful in that 
regard, in informing development of an intervention for 
this particular clinic population. It is also important to keep 
in mind that a text message-based intervention in Texas or 
in this clinic may need to be different from interventions 
designed for other populations.

This study suggests several potential avenues for future 
research. Further research is necessary to better understand 
the role of culture and text-messaging preference among 
parents of infants. Future studies should include race and 
ethnicity in the demographic assessment, which will help 
researchers examine the relationship between race/ethnicity 
and framing preference. A study of a larger, diverse 
population of parents testing a greater number of theory-
based messages may be helpful in verifying whether message 
framing should be an important focus when developing 
a text-message based health promotion intervention for 
parents of infants.

Conclusions

From a broader perspective, health promotion interventions 
incorporating text messaging will likely become increasingly 
common. mHealth interventions have the potential to 
reach diverse populations in the US and globally as mobile 
phone use has become ubiquitous among adults within 
varying demographics (21). The current study adds to 
the knowledge base concerning mHealth, the use of text 
messaging to prevent early pediatric obesity, and parents’ 
preferences regarding message framing, as well as the 
optimal frequency and timing of messaging. In particular, 
this study provides insight into parents’ preferences on 
receiving text messages from their child’s healthcare 
provider concerning infant feeding practices. Findings 

showed that parents did not have a strong preference for 
either gain- or loss-framed messages, except possibly with 
regard to breastfeeding. Overall, this study revealed that 
parents find text messaging and mHealth beneficial for 
themselves and their children. Therefore, text messaging 
may be a viable mHealth option in preventing early 
pediatric obesity.
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