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Abstract

Background: The World Federation of Obesity warns that the main health problem of the next decade will be childhood obesity.
It is known that factors such as gestational obesity produce profound effects on fetal programming and are strong predictors of
overweight and obesity in children. Therefore, establishing healthy eating behaviors during pregnancy is the key to the primary
prevention of the intergenerational transmission of obesity. Mobile health (mHealth) programs are potentially more effective than
face-to-face interventions, especially during a public health emergency such as the COVID-19 outbreak.

Objective: This study aims to evaluate the effectiveness of an mHealth intervention to reduce excessive weight gain in pregnant
women who attend family health care centers.

Methods: The design of the intervention corresponds to a classic randomized clinical trial. The participants are pregnant women
in the first trimester of pregnancy who live in urban and semiurban areas. Before starting the intervention, a survey will be applied
to identify the barriers and facilitators perceived by pregnant women to adopt healthy eating behaviors. The dietary intake will
be estimated in the same way. The intervention will last for 12 weeks and consists of sending messages through a multimedia
messaging service with food education, addressing the 3 domains of learning (cognitive, affective, and psychomotor). Descriptive
statistics will be used to analyze the demographic, socioeconomic, and obstetric characteristics of the respondents. The analysis
strategy follows the intention-to-treat principle. Logistic regression analysis will be used to compare the intervention with routine
care on maternal pregnancy outcome and perinatal outcome.

Results: The recruitment of study participants began in May 2022 and will end in May 2023. Results include the effectiveness
of the intervention in reducing the incidence of excessive gestational weight gain. We also will examine the maternal-fetal outcome
as well as the barriers and facilitators that influence the weight gain of pregnant women.

Conclusions: Data from this effectiveness trial will determine whether mami-educ successfully reduces rates of excessive
weight gain during pregnancy. If successful, the findings of this study will generate knowledge to design and implement personalized
prevention strategies for gestational obesity that can be included in routine primary care.

Trial Registration: ClinicalTrials.gov NCT05114174; https://clinicaltrials.gov/ct2/show/NCT05114174
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Introduction

The World Obesity Federation warns that the main health
problem of the next decade will be childhood obesity [1,2].
Obesity and its consequences have their origin in intrauterine
life [3]. A study showed that the consumption of “junk” food
(high in energy and poor in micronutrients) during pregnancy
was a predictor of high birth weight and the child’s future
preference for foods high in fat, sugar, and salt [4]. The risk of
obesity in childhood is increased if the mother has a high level
of adiposity or develops gestational diabetes, or if the baby is
not breastfed or experiences poor nutrition that leads to delayed
birth [2]. Excessive gestational weight gain (eGWG) is a
predictor of overweight and obesity in children in the short-,
medium-, and long-term, with evidence of effects up to 21 years
after delivery [5-7]. In this sense, according to Barker theory,
nutrition and other environmental factors to which the mother
is exposed during pregnancy alter intrauterine life [8].
Gestational obesity produces deep effects on the programming
of the fetal genome, thereby inducing changes in the prenatal
metabolism that extend to the postnatal period, which is also
associated with increased susceptibility to developing
cardiovascular and metabolic diseases in adulthood [5-7,9,10].

eGWG during early pregnancy has been repeatedly associated
with increased adiposity in childhood and adolescence [11-15].
Thus, adequate maternal nutrition during pregnancy is the
window of opportunity to strengthen the health status of the
mother and fetus and reduce the risk of adverse birth outcomes,
such as preterm birth and low birth weight associated with
eGWG [16]. The first trimester of pregnancy is critical for
short-term interventions to break the “transmission” of obesity
from one generation to the next [17]. For many women,
pregnancy is a powerful motivator for self-care, as they are
more aware of personal risks and have a strong emotional
response toward adopting risk-reducing behaviors [18].
Quantitative literature suggests that the key to maintaining a
healthy pregnancy and the primary prevention of maternal-fetal
complications is establishing healthy dietary behaviors during
gestation [19,20]. Even though many women are aware of the
importance of healthy eating during pregnancy, the lack of
nutritional self-care knowledge represents a substantial barrier
to weight control during this stage [21,22]. Nutrition education
improves nutritional knowledge, thus influencing practices
aimed at achieving adequate nutrition [22]. Several studies
recommend the continuous use of educational interventions on
nutrition during pregnancy in routine obstetric practice to
improve the quality of life of pregnant women and their
offspring [6,23-25]. Regarding this, a study performed on the
Chilean population evaluated the efficacy of a low-intensity,
high-coverage nutritional intervention at the primary health care
level [26]. This high-coverage intervention included training

health professionals on nutritional recommendations, counseling
pregnant women on diet and physical activity, and appropriate
referral to primary health care centers’ dieticians. The study
found that the intervention reduced gestational weight gain and
has the potential for successful scale-up [26].

New strategies to engage the target population are required to
maintain nutritional recommendations as a priority in the daily
decision-making (top of mind) of pregnant women [27].
Interventions based on behavioral theories provide a greater
understanding of the underlying mechanisms that determine
health-related behavior change and have the potential to be more
effective in promoting adherence to weight gain control [28].
The social cognitive theory [29,30] considers the social
dimension of the individual since each individual has a belief
system and the capacity for self-motivation and positive
behavioral changes [29,31,32]. Therefore, technologies such as
mobile phones can be useful to effectively address this problem.
Mobile phone ownership is widespread among all sectors of
society, regardless of socioeconomic status, which gives us the
possibility to introduce the mobile health (mHealth) intervention
as an important component of future health care practice [32].

mHealth programs are potentially more effective than
face-to-face interventions since they make it possible to cover
a larger part of the population; moreover, face-to-face
interventions are more labor-intensive, time-consuming, and
expensive. Furthermore, they are especially useful during public
health emergencies, like the recent COVID-19 pandemic [33].
According to the World Health Organization, mHealth has been
defined as “medical and public health practice supported by
mobile devices, such as mobile phones, patient monitoring
devices, personal digital assistants, and other wireless devices”
[34]. Mobile phones are personal, portable, and connected
devices [30]. This means that messages can be proactively
delivered directly to people, while face-to-face activities or
visiting a web page require “going” to look for the information,
that is, the self-determined motivation of pregnant women. In
this sense, a recent meta-analysis that included 12 randomized
controlled trials (RCTs) conducted in an adult population of
different ages and conditions demonstrates the efficacy of
interventions based on mobile phone apps for weight loss [35].
The combined findings of 10 of the studies included in the
meta-analysis showed a substantial reduction in BMI (−0.45

kg/m2) and body weight (−1.07 kg) in the intervention group
[35]. A recently published RCT that aimed to evaluate the
efficacy of a digital health intervention on maternal and perinatal
outcomes in pregnant women with obesity who attended the
maternal-fetal department of the Hospital-Clinic of Barcelona
[31] demonstrates that the digital intervention, which was
delivered by the midwife through an app, including advice on
gestational weight gain and physical activity, found that
gestational weight gain was lower and physical activity
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increased in obese pregnant women in the intervention group
[31]. Hence, we aim to evaluate the effectiveness of an mHealth
intervention, based exclusively on mobile phone–delivered
messages directed to the cognitive, emotional, and psychomotor
behavior, called mami-educ, to reduce excessive weight gain
in pregnant women who attend family health care centers in
urban and predominantly rural areas (Figure 1). The intervention
will last 12 weeks and consists of sending messages through
the multimedia messaging system (MMS), with food education
addressing the cognitive, affective, and psychomotor domains.
According to the literature, the basic factors for adopting a
healthy behavior are the perceived susceptibility to the perceived
threat of a disease, the perceived consequence, such as severity,
the perception of the positive benefits of the action, the
perceived barriers to action, and the confidence in the ability to

succeed, which is perceived as self-efficacy for action [36].
Thus, the messages that address the cognitive domain of learning
are aimed at helping pregnant women understand the benefits
of a healthy diet and the harm of a diet rich in fats and sugars
during pregnancy, while the affective domain will address the
beliefs, barriers, and opportunities to achieve the consumption
of healthier foods and contribute to the health of the
mother-child binomial. Behavior change is initiated and
sustained when people feel that they can execute the desired
behavior (ie, self-efficacy) and have a reasonable expectation
that the behavior will lead to the desired outcome [37]. In this
sense, the psychomotor domain seeks to promote self-efficacy
by delivering messages about preparations with adequate
nutrition for pregnancy and planning actions to avoid eGWG.

Figure 1. Schematic diagram of the proposed solution. The solution called "mami-educ" consists of sending cognitive, affective, and psychomotor
messages through MMS to pregnant women that assist family health centers in urban and rural areas. MMS: multimedia messaging system.

Methods

Study Design and Participants
The design of the intervention corresponds to a classic RCT, a
design that allows us to prospectively study pregnant women,
in which it is intended to compare the effect of the intervention
versus the control condition, to establish a cause-and-effect
relationship. This design allows us to reduce the risk of
comparability bias. The study will be carried out with pregnant
women who control their pregnancy in Family Health Centers
(CESFAM) of the Metropolitan Region (the capital city of Chile)
and the Aconcagua Valley, Valparaiso Region (88 km to the
north of the capital). The CESFAM work under the
Comprehensive Health Model with a Family and Community
Approach, focusing on prevention and health promotion, and
are responsible for basic health care, including home care and
health rehabilitation actions. These centers focus on families
and communities, give importance to community participation,
and work with a primary health team that attends to the whole
family in health and sickness throughout the life cycle.

Control Group
Pregnant women enrolled in the prenatal control program receive
routine care at the CESFAM.

Intervention Group
Pregnant women enrolled in the prenatal control program receive
routine care at the CESFAM and messages on nutrition
(intervention).

Inclusion Criteria
Chilean- or Spanish-speaking immigrant pregnant women older
than 18 years who receive care at the 6 CESFAM in El Bosque,
Metropolitan Region and in Segismundo Iturra CESFAM in

San Felipe, Aconcagua Valley, Valparaiso Region; who have
gestational ages ≤12 weeks (first trimester); who have a single
pregnancy; who declare to have a normal pregnancy at the time
of starting the intervention; who agree to be randomized; and
who have voluntarily signed the informed consent can
participate in this study. The pregnant women who participate
in the study must have a mobile device that allows the use of
MMS.

Exclusion Criteria
Exclusion criteria include multiple pregnancies, conditions
requiring a special diet, participants with psychiatric illnesses
or other prepregnancy pathology, and a history of recurrent
miscarriages.

Sample Size Calculation
The total sample consists of 511 participants, which will be
divided into 2 groups. In the El Bosque CESFAM, 280 pregnant
women were recruited, with an estimated dropout rate of 30%
(based on the pilot study carried out) to guarantee the required
sample size of 210 pregnant women with a confidence level of
90% and a 5% error. At Segismundo Iturra CESFAM, 231
pregnant women were recruited, with the same estimated
dropout rate, to ensure a sample size of 178 pregnant women
with a confidence level of 90% and a 5% error. For the
calculation of the sample size, the official records of the DEIS
regarding the number of pregnant women between 20 and 44
years of age who were treated for prenatal control in the
CESFAM of the El Bosque commune and Segismundo Iturra
were considered. The recruitment period will be 6 months.

Randomization and Masking
The pregnant women who meet the inclusion criteria are invited
to participate in the study, as are those who accept and sign the
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informed consent form. These pregnant women receive the link
to the diagnostic survey on their telephones and are then
randomized to be included in the intervention. At the end of
each month of the recruitment period, the researchers will
randomize the pregnant women who were recruited during that
month. A stratified randomization will be carried out to ensure
a sample that is as balanced as possible. The sample will be
divided into 4 strata according to their pregestational weight,

classifying them as underweight (BMI<18.5 kg/m2), normal

weight (BMI 18.5-24.9 kg/m2), overweight (25-29.9 kg/m2),

and obese (BMI≥30 kg/m2). Simple random selection will be
carried out then by generating a table of random numbers
without repetition, from 1 to n, and deciding a priori that it will
be read from left to right, with even numbers assigned to the
control group and odd numbers to the intervention group.

A single-blind study will be carried out since the CESFAM
personnel who will oversee the recruitment will be blinded to
the randomization of the subjects to avoid bias in routine care.

Procedures
The recruitment of pregnant women will be done for a period
of 6 months. The study will end when all the participants with
intervention have completed the 12-week message period.

Immediately after randomization, the researchers will send the
MMS with the link that leads to a web-based survey. The survey
will be the same for the control group and intervention group
and will recollect demographic information, nutritional habits,
and physical activity. Pregnant women in the intervention group
who respond to the survey will receive the intervention messages
by MMS.

Routine care visits will be scheduled usually by CESFAM’s
midwifery professionals. Such visits should occur monthly until
the 28th week of gestation, biweekly during the 28-36 weeks
of gestation, and weekly until delivery. During prenatal control,
the nutritional evaluation is carried out according to the technical
standard, and a referral to a nutritionist is made if necessary.
These care visits may also include participation in the “Elige
Vivir Sano” and “Chile Crece Contigo” programs and everything
associated with the prenatal control program.

Intervention
The intervention consists of 3 MMS messages with nutritional
information per week for 12 consecutive weeks. The messages
were reviewed by a perinatal psychologist. The messages will
be sent as follows: Monday at 3 PM, the message that addresses
the cognitive domain will be sent; Tuesday at 3 PM, the message
that addresses the affective domain will be sent; and Thursday
at 3 PM, messages that address the psychomotor domain,
together with the weekly user satisfaction survey, will be sent.
This delivery scheme was validated in the pilot study that was
carried out. The 12 topics related to nutrition during pregnancy
will be addressed, 1 will be addressed per week, and 3 messages
will be sent for each topic. At the beginning of each month,
messages will be sent to pregnant women who were recruited
during the immediately previous month. In the development of
the project and to prevent pregnant women from incurring
additional expenses for participating in the intervention, we will

directly recharge the phones of the users who participate in the
study.

Follow-up
The team of midwives will keep a record of the weight of the
pregnant women who attend their prenatal checkups monthly.
Therefore, the monitoring of the weight of both groups will be
done through the midwives in order not to request sensitive data
via MMS.

Dropouts
A record of the number of pregnant women who drop out of
the study will be kept, as well as their characteristics for
subsequent statistical analysis.

Primary and Secondary Outcomes
The primary outcome will be to assess the effectiveness of the
mHealth mami-educ intervention in reducing the incidence of
eGWG compared to routine care. Secondary outcomes will
include identifying the barriers and facilitators influencing
weight gain in pregnant women to compare the maternal
outcome of pregnancy, in terms of complications developed
during pregnancy (pre-eclampsia, gestational diabetes, and
gestational hypertension), and the perinatal outcomes
(prematurity and birth weight) of the pregnant women in the
control and intervention groups.

Statistical Analysis
The data analysis plan will be governed by the intention-to-treat
principle, as we will include all participants who were randomly
assigned after recruitment, assuming that participants who drop
out are treatment failures. The effectiveness of the treatment

will be measured using the chi-square test (χ2), comparing the
intervention group with the control group in terms of the
percentage of women who are classified as having excessive
weight gain at the end of pregnancy. To confirm the
effectiveness of the intervention, a significant decrease (P<.001)
of women with eGWG in the intervened group will be expected.
For data analysis, the statistical software GraphPad Instat 3.0b
and GraphPad Prism 6.0f (GraphPad Software Inc) will be used.
P<.001 (determined by a 2-sided test) will be considered
statistically significant.

Ethics Approval
This research will be conducted in accordance with the
Declaration of Helsinki. The study was approved by the
Scientific Ethics Committee of the Aconcagua Health Service
(protocol number: 26/2021, approved October 12, 2021) and
the Scientific Ethics Committees of the South Metropolitan
Health Service (protocol number: 07-27012022, approved
February 7, 2022). Informed consent will be obtained from all
participants invited to participate in the study before proceeding
with the initial survey. The data will be treated respecting the
ethical principles that guarantee the anonymity of the
participants.

Results

The study was funded by the National Research and
Development Agency of Chile in December 2021. The data
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collection began on May 2, 2022. Study staff have been engaged
in activities associated with study including enrollment and data
collection. As of November 30, 2022, a total of 222 pregnant
women have been admitted for the first prenatal appointment,
127 meet the inclusion criteria, and 76 agree to participate and
answered the diagnostic survey. The expected timeframe for
completing recruitment and data analysis is November 2023.

Discussion

Principal Findings
It is well known that pregestational obesity has been recognized
as a risk factor for several perinatal complications, such as fetal
macrosomia, gestational diabetes, hypertensive disorders, failed
induction, premature rupture of membranes, and cesarean section
[38]. Nevertheless, this risk is increased when eGWG is present
[39,40]. Prevention strategies in primary care are key to fighting
this problem; in this regard, strategies that target behavior
change by promoting self-efficacy have been proposed [37]. A
recent study conducted focus groups with 66 women between
16 and 24 weeks’ gestation [19], and the participants expressed
that the difficulties in operationalizing the information in the
guidelines and that provided by health care providers were one
of the important barriers to self-care. For this reason, care
providers’ advice on nutrition and physical activity was
perceived as minimal and ineffective. We propose the integration
of social cognitive theory with mHealth to provide nutritional
information to pregnant women in primary care. In this study,
the structure of the messages addresses 3 learning domains
(cognitive, affective, and psychomotor) that promote
self-efficacy [37]. The hypothesis of this study is that the
mHealth intervention called mami-educ is effective in reducing
eGWG in pregnant women who attend family health care centers
in an urban area and another predominant rural area. From a
public policy perspective, effective health communication is
very important; mHealth provides fast, easy-to-use, and
cost-effective communication. We designed this study to address
the gap in evidence-based primary prevention strategies
regarding the use of mHealth to reduce eGWG. Overall, this

proposal has the potential to reduce the incidence of perinatal
complications through adequate gestational weight gain. To
ensure the reproducibility of the study for future research and
reduce the risk of comparability bias, the design of the
intervention corresponds to a classic RCT. This design allows
us to carry out a prospective study of pregnant women in which
it is intended to compare the effect of the intervention versus
the control condition to establish a cause-and-effect relationship.

The results of this study may serve to implement evidence-based
primary prevention strategies and help a broader group of
pregnant women maintain adequate weight gain during
pregnancy and prevent pregnancy pathologies associated with
obesity. This would ultimately influence health care costs. In
Chile, it has been described that the cost of overweight and
obesity increases to US $455 million by year, representing 2%
of the total health budget, which means that obesity costs 4-fold
higher than normal weight health care [41]. Through this
observation, the projected health costs for 2030 related to
overweight and obesity will reach 3.4% of the total health budget
(US $3 billion). Furthermore, it is estimated that a weight
reduction of 7%-10% in the obese population would translate
into a 40% decrease in spending on obesity-associated
comorbidities [42]. Thus, promoting adequate weight gain
during pregnancy in women with obesity could improve
maternal, fetal, newborn, and offspring health and could
significantly reduce public health care costs. Lastly, the data
collected in this study can play a central role in the development
of public policies based on mHealth directed exclusively to the
population of pregnant women.

Limitations
A limitation of this study is the reliance on smartphones to
access interventions. In addition, the recruitment of pregnant
women must occur during the first trimester of gestation, and
this may be hindered because some pregnant women begin
prenatal care in the second trimester. Another limitation is that
the pregnant woman may decide not to interact with the
messages by blocking the number of the intervention.

Acknowledgments
Authors thank Mrs Rina Torres and the midwives team from Centro de Salud Familiar (CESFAM) of the Segismundo Iturra, San
Felipe, and also, Marcela Gonzalez and the midwives team from CESFAM of the El Bosque commune, for the logistic assistance.
This research was funded by Agencia Nacional de Investigación y Desarrollo (ANID), Fondo de Fomento al Desarrollo Científico
y Tecnológico (FONDEF)/XVIII Concurso Nacional de Proyectos de Investigación y Desarrollo en Salud, Fondo Nacional de
Investigación y Desarrollo en Salud (FONIS)-7698SA21I0099 (Multimedia Appendix 1). Comisión Nacional de Investigación
Científica y Tecnológica (CONICYT), Programa de Atracción e Inserción (PAI) Convocatoria Nacional Subvención a Instalación
en la Academia, Convocatoria Año 2019, Folio N°PAI77190060 to Delia I Chiarello. Supported by PUENTE Project, University
of Valparaiso, Aconcagua (UVA)20993 to FP. AB holds a fellowship from the “Beca de Doctorado Fondo Institucional de Becas
- Universidad de Valparaíso (FIB – UV) 2021” de la Universidad de Valparaíso. Informed consent will be obtained from all
subjects involved in the study and written informed consent has been obtained from the patients to publish this paper.

Data Availability
The data sets generated and analyzed during this study will be available from the corresponding author on reasonable request
following the completion of the trial and publication of the main outcomes paper.

JMIR Res Protoc 2023 | vol. 12 | e44456 | p. 5https://www.researchprotocols.org/2023/1/e44456
(page number not for citation purposes)

Chiarello et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Conflicts of Interest
None declared.

Multimedia Appendix 1
Evaluation report.
[PDF File (Adobe PDF File), 207 KB-Multimedia Appendix 1]

References

1. Deal BJ, Huffman MD, Binns H, Stone NJ. Perspective: childhood obesity requires new strategies for prevention. Adv
Nutr 2020;11(5):1071-1078 [FREE Full text] [doi: 10.1093/advances/nmaa040] [Medline: 32361757]

2. www.worldobesity.org. Obesity: missing the 2025 global targets. World Obesity Federation. 2020. URL: https://s3-eu-west-1.
amazonaws.com/wof-files/WOF_Missing_the_2025_Global_Targets_Report_FINAL_WEB.pdf [accessed 2023-01-20]

3. Oken E, Gillman MW. Fetal origins of obesity. Obes Res 2003 Apr;11(4):496-506 [FREE Full text] [doi:
10.1038/oby.2003.69] [Medline: 12690076]

4. Wen LM, Simpson JM, Rissel C, Baur LA. Maternal "junk food" diet during pregnancy as a predictor of high birthweight:
findings from the healthy beginnings trial. Birth 2013 Mar;40(1):46-51. [doi: 10.1111/birt.12028] [Medline: 24635424]

5. Mamun AA, Callaway LK, O'Callaghan MJ, Williams GM, Najman JM, Alati R, et al. Associations of maternal pre-pregnancy
obesity and excess pregnancy weight gains with adverse pregnancy outcomes and length of hospital stay. BMC Pregnancy
Childbirth 2011 Sep 06;11:62 [FREE Full text] [doi: 10.1186/1471-2393-11-62] [Medline: 21892967]

6. Whiting C. Recommended interventions for enhanced nutrition in pregnancy: an integrated literature review. J Preg Child
Health 2018;5(4):385. [doi: 10.4172/2376-127x.1000385]

7. Wrotniak BH, Shults J, Butts S, Stettler N. Gestational weight gain and risk of overweight in the offspring at age 7 y in a
multicenter, multiethnic cohort study. Am J Clin Nutr 2008 Jun;87(6):1818-1824. [doi: 10.1093/ajcn/87.6.1818] [Medline:
18541573]

8. Barker DJ. The fetal and infant origins of adult disease. BMJ 1990 Nov 17;301(6761):1111 [FREE Full text] [doi:
10.1136/bmj.301.6761.1111] [Medline: 2252919]

9. Dover GJ. The Barker hypothesis: how pediatricans will diagnose and prevent common adult-onset diseases. Trans Am
Clin Climatol Assoc 2009;120:199-207 [FREE Full text] [Medline: 19768178]

10. Parrettini S, Caroli A, Torlone E. Nutrition and metabolic adaptations in physiological and complicated pregnancy: focus
on obesity and gestational diabetes. Front Endocrinol (Lausanne) 2020;11:611929 [FREE Full text] [doi:
10.3389/fendo.2020.611929] [Medline: 33424775]

11. Hivert MF, Rifas-Shiman SL, Gillman MW, Oken E. Greater early and mid-pregnancy gestational weight gains are associated
with excess adiposity in mid-childhood. Obesity (Silver Spring) 2016 Jul;24(7):1546-1553 [FREE Full text] [doi:
10.1002/oby.21511] [Medline: 27345963]

12. Josefson JL, Simons H, Zeiss DM, Metzger BE. Excessive gestational weight gain in the first trimester among women with
normal glucose tolerance and resulting neonatal adiposity. J Perinatol 2016 Dec;36(12):1034-1038 [FREE Full text] [doi:
10.1038/jp.2016.145] [Medline: 27583397]

13. Qi Y, Sun X, Tan J, Zhang G, Chen M, Xiong Y, et al. Excessive gestational weight gain in the first and second trimester
is a risk factor for gestational diabetes mellitus among women pregnant with singletons: a repeated measures analysis. J
Diabetes Investig 2020 Nov;11(6):1651-1660 [FREE Full text] [doi: 10.1111/jdi.13280] [Medline: 32324966]

14. Hashmi AH, Paw MK, Nosten S, Darakamon MC, Gilder ME, Charunwatthana P, et al. 'Because the baby asks for it': a
mixed-methods study on local perceptions toward nutrition during pregnancy among marginalised migrant women along
the Myanmar-Thailand border. Glob Health Action 2018;11(1):1473104 [FREE Full text] [doi:
10.1080/16549716.2018.1473104] [Medline: 29785874]

15. Hrolfsdottir L, Halldorsson TI, Birgisdottir BE, Hreidarsdottir IT, Hardardottir H, Gunnarsdottir I. Development of a dietary
screening questionnaire to predict excessive weight gain in pregnancy. Matern Child Nutr 2019;15(1):e12639 [FREE Full
text] [doi: 10.1111/mcn.12639] [Medline: 30033533]

16. Nunnery D, Ammerman A, Dharod J. Predictors and outcomes of excess gestational weight gain among low-income
pregnant women. Health Care Women Int 2018;39(1):19-33 [FREE Full text] [doi: 10.1080/07399332.2017.1391263]
[Medline: 29068777]

17. Huang RC, Silva D, Beilin L, Neppe C, Mackie KE, Roffey E, et al. Feasibility of conducting an early pregnancy diet and
lifestyle e-health intervention: the Pregnancy Lifestyle Activity Nutrition (PLAN) project. J Dev Orig Health Dis 2020
Feb;11(1):58-70. [doi: 10.1017/S2040174419000400] [Medline: 31391133]

18. McBride CM, Emmons KM, Lipkus IM. Understanding the potential of teachable moments: the case of smoking cessation.
Health Educ Res 2003 Apr;18(2):156-170. [doi: 10.1093/her/18.2.156] [Medline: 12729175]

19. Grenier LN, Atkinson SA, Mottola MF, Wahoush O, Thabane L, Xie F, et al. Be healthy in pregnancy: exploring factors
that impact pregnant women's nutrition and exercise behaviours. Matern Child Nutr 2021;17(1):e13068. [doi:
10.1111/mcn.13068]

JMIR Res Protoc 2023 | vol. 12 | e44456 | p. 6https://www.researchprotocols.org/2023/1/e44456
(page number not for citation purposes)

Chiarello et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v12i1e44456_app1.pdf&filename=cf93746f10d233efea313f13937d11ad.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e44456_app1.pdf&filename=cf93746f10d233efea313f13937d11ad.pdf
https://linkinghub.elsevier.com/retrieve/pii/5828318
http://dx.doi.org/10.1093/advances/nmaa040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32361757&dopt=Abstract
https://s3-eu-west-1.amazonaws.com/wof-files/WOF_Missing_the_2025_Global_Targets_Report_FINAL_WEB.pdf
https://s3-eu-west-1.amazonaws.com/wof-files/WOF_Missing_the_2025_Global_Targets_Report_FINAL_WEB.pdf
https://onlinelibrary.wiley.com/doi/10.1038/oby.2003.69
http://dx.doi.org/10.1038/oby.2003.69
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12690076&dopt=Abstract
http://dx.doi.org/10.1111/birt.12028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24635424&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-11-62
http://dx.doi.org/10.1186/1471-2393-11-62
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21892967&dopt=Abstract
http://dx.doi.org/10.4172/2376-127x.1000385
http://dx.doi.org/10.1093/ajcn/87.6.1818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18541573&dopt=Abstract
https://europepmc.org/abstract/MED/2252919
http://dx.doi.org/10.1136/bmj.301.6761.1111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2252919&dopt=Abstract
https://europepmc.org/abstract/MED/19768178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19768178&dopt=Abstract
https://europepmc.org/abstract/MED/33424775
http://dx.doi.org/10.3389/fendo.2020.611929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33424775&dopt=Abstract
https://europepmc.org/abstract/MED/27345963
http://dx.doi.org/10.1002/oby.21511
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27345963&dopt=Abstract
https://europepmc.org/abstract/MED/27583397
http://dx.doi.org/10.1038/jp.2016.145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27583397&dopt=Abstract
https://europepmc.org/abstract/MED/32324966
http://dx.doi.org/10.1111/jdi.13280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324966&dopt=Abstract
https://europepmc.org/abstract/MED/29785874
http://dx.doi.org/10.1080/16549716.2018.1473104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29785874&dopt=Abstract
https://europepmc.org/abstract/MED/30033533
https://europepmc.org/abstract/MED/30033533
http://dx.doi.org/10.1111/mcn.12639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30033533&dopt=Abstract
http://europepmc.org/abstract/MED/29068777
http://dx.doi.org/10.1080/07399332.2017.1391263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29068777&dopt=Abstract
http://dx.doi.org/10.1017/S2040174419000400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31391133&dopt=Abstract
http://dx.doi.org/10.1093/her/18.2.156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12729175&dopt=Abstract
http://dx.doi.org/10.1111/mcn.13068
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Lucas C, Charlton KE, Yeatman H. Nutrition advice during pregnancy: do women receive it and can health professionals
provide it? Matern Child Health J 2014 Feb;18(10):2465-2478. [doi: 10.1007/s10995-014-1485-0] [Medline: 24748213]

21. Kavle JA, Landry M. Addressing barriers to maternal nutrition in low- and middle-income countries: a review of the
evidence and programme implications. Matern Child Nutr 2018 Jan;14(1):e12508 [FREE Full text] [doi: 10.1111/mcn.12508]
[Medline: 28836343]

22. Masuku SKS, Lan SJJ. Nutritional knowledge, attitude, and practices among pregnant and lactating women living with
HIV in the Manzini region of Swaziland. J Health Popul Nutr 2014 Jun;32(2):261-269 [FREE Full text] [Medline: 25076663]

23. Lee A, Newton M, Radcliffe J, Belski R. Pregnancy nutrition knowledge and experiences of pregnant women and antenatal
care clinicians: a mixed methods approach. Women Birth 2018 Aug;31(4):269-277. [doi: 10.1016/j.wombi.2017.10.010]
[Medline: 29126796]

24. Ronnberg A, Ostlund I, Fadl H, Gottvall T, Nilsson K. Intervention during pregnancy to reduce excessive gestational weight
gain-a randomised controlled trial. BJOG 2015;122(4):537-544. [doi: 10.1111/1471-0528.13131] [Medline: 25367823]

25. Thangaratinam S, Rogozińska E, Jolly K, Glinkowski S, Duda W, Borowiack E, et al. Interventions to reduce or prevent
obesity in pregnant women: a systematic review. Health Technol Assess 2012 Jul;16(31):iii-iv,1-iii-iv91 [FREE Full text]
[doi: 10.3310/hta16310] [Medline: 22814301]

26. Garmendia ML, Corvalan C, Araya M, Casanello P, Kusanovic JP, Uauy R. Effectiveness of a normative nutrition intervention
in Chilean pregnant women on maternal and neonatal outcomes: the CHiMINCs study. Am J Clin Nutr 2020 Oct
01;112(4):991-1001. [doi: 10.1093/ajcn/nqaa185] [Medline: 32692805]

27. Pullon S, Ballantyne A, Macdonald L, Barthow C, Wickens K, Crane J. Daily decision-making about food during pregnancy:
a New Zealand study. Health Promot Int 2019 Jun 01;34(3):469-478. [doi: 10.1093/heapro/dax098] [Medline: 29342272]

28. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M, Medical Research Council Guidance. Developing and
evaluating complex interventions: the new Medical Research Council guidance. BMJ 2008 Sep 29;337:a1655 [FREE Full
text] [doi: 10.1136/bmj.a1655] [Medline: 18824488]

29. Blondin JH, LoGiudice JA. Pregnant women's knowledge and awareness of nutrition. Appl Nurs Res 2018 Feb;39:167-174.
[doi: 10.1016/j.apnr.2017.11.020] [Medline: 29422153]

30. Willcox JC, van der Pligt P, Ball K, Wilkinson SA, Lappas M, McCarthy EA, et al. Views of women and health professionals
on mHealth lifestyle interventions in pregnancy: a qualitative investigation. JMIR Mhealth Uhealth 2015 Oct 28;3(4):e99
[FREE Full text] [doi: 10.2196/mhealth.4869] [Medline: 26510886]

31. Gonzalez-Plaza E, Bellart J, Arranz Á, Luján-Barroso L, Crespo Mirasol E, Seguranyes G. Effectiveness of a step counter
smartband and midwife counseling intervention on gestational weight gain and physical activity in pregnant women with
obesity (Pas and Pes study): randomized controlled trial. JMIR Mhealth Uhealth 2022 Feb 15;10(2):e28886 [FREE Full
text] [doi: 10.2196/28886] [Medline: 35166684]

32. McGirr C, Rooney C, Gallagher D, Dombrowski SU, Anderson AS, Cardwell CR, et al. Text messaging to help women
with overweight or obesity lose weight after childbirth: the intervention adaptation and SMS feasibility RCT. Public Health
Res 2020;8(4):1-152. [doi: 10.3310/phr08040] [Medline: 32223118]

33. Yang Q, Van Stee SK. The comparative effectiveness of mobile phone interventions in improving health outcomes:
meta-analytic review. JMIR Mhealth Uhealth 2019 Apr 03;7(4):e11244 [FREE Full text] [doi: 10.2196/11244] [Medline:
30942695]

34. WHO Global Observatory for eHealth. mHealth: new horizons for health through mobile technologies: second global survey
on eHealth. World Health Organization. 2011. URL: https://apps.who.int/iris/handle/10665/44607 [accessed 2023-01-20]

35. Islam MM, Poly TN, Walther BA, Jack Li YC. Use of mobile phone app interventions to promote weight loss: meta-analysis.
JMIR Mhealth Uhealth 2020 Jul 22;8(7):e17039 [FREE Full text] [doi: 10.2196/17039] [Medline: 32706724]

36. Shahnazi H, Abdolalian N, Kazemi A, Hassanzadeh A. Designing an educational intervention to prevent excessive gestational
weight gain: a protocol for a randomized controlled trial. Reprod Health 2019 Mar 12;16(1):31 [FREE Full text] [doi:
10.1186/s12978-019-0696-7] [Medline: 30866980]

37. Sui Z, Turnbull D, Dodd J. Effect of body image on gestational weight gain in overweight and obese women. Women Birth
2013 Dec;26(4):267-272. [doi: 10.1016/j.wombi.2013.07.001] [Medline: 23920103]

38. Liu Q, Xia W, Xiong X, Li J, Li Y, Xu S, et al. Associations of gestational diabetes mellitus and excessive gestational
weight gain with offspring obesity risk. Curr Med Sci 2022 Jun;42(3):520-529. [doi: 10.1007/s11596-022-2547-y] [Medline:
35486298]

39. Lewandowska M, Więckowska B, Sajdak S. Pre-pregnancy obesity, excessive gestational weight gain, and the risk of
pregnancy-induced hypertension and gestational diabetes mellitus. J Clin Med 2020 Jun 24;9(6):1980 [FREE Full text]
[doi: 10.3390/jcm9061980] [Medline: 32599847]

40. Zhang S, Li N, Li W, Wang L, Liu E, Zhang T, et al. Increased gestational weight gain is associated with a higher risk of
offspring adiposity before five years of age: A population-based cohort study. Diabetes Metab Syndr Obes 2022;15:2353-2363
[FREE Full text] [doi: 10.2147/DMSO.S374427] [Medline: 35966828]

41. Cuadrado C. Impacto económico y social de la obesidad en Chile. Medición de La Carga Económica Actual de La Obesidad
En Chile y Proyección al Año 2030: Propuesta de Un Modelo de Análisis Validado Para La Realidad Del País. FONIS -

JMIR Res Protoc 2023 | vol. 12 | e44456 | p. 7https://www.researchprotocols.org/2023/1/e44456
(page number not for citation purposes)

Chiarello et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1007/s10995-014-1485-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24748213&dopt=Abstract
https://europepmc.org/abstract/MED/28836343
http://dx.doi.org/10.1111/mcn.12508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28836343&dopt=Abstract
https://europepmc.org/abstract/MED/25076663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25076663&dopt=Abstract
http://dx.doi.org/10.1016/j.wombi.2017.10.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29126796&dopt=Abstract
http://dx.doi.org/10.1111/1471-0528.13131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25367823&dopt=Abstract
https://doi.org/10.3310/hta16310
http://dx.doi.org/10.3310/hta16310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22814301&dopt=Abstract
http://dx.doi.org/10.1093/ajcn/nqaa185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32692805&dopt=Abstract
http://dx.doi.org/10.1093/heapro/dax098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29342272&dopt=Abstract
https://europepmc.org/abstract/MED/18824488
https://europepmc.org/abstract/MED/18824488
http://dx.doi.org/10.1136/bmj.a1655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18824488&dopt=Abstract
http://dx.doi.org/10.1016/j.apnr.2017.11.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29422153&dopt=Abstract
https://mhealth.jmir.org/2015/4/e99/
http://dx.doi.org/10.2196/mhealth.4869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26510886&dopt=Abstract
https://mhealth.jmir.org/2022/2/e28886/
https://mhealth.jmir.org/2022/2/e28886/
http://dx.doi.org/10.2196/28886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35166684&dopt=Abstract
http://dx.doi.org/10.3310/phr08040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32223118&dopt=Abstract
https://mhealth.jmir.org/2019/4/e11244/
http://dx.doi.org/10.2196/11244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30942695&dopt=Abstract
https://apps.who.int/iris/handle/10665/44607
https://mhealth.jmir.org/2020/7/e17039/
http://dx.doi.org/10.2196/17039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32706724&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-019-0696-7
http://dx.doi.org/10.1186/s12978-019-0696-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30866980&dopt=Abstract
http://dx.doi.org/10.1016/j.wombi.2013.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23920103&dopt=Abstract
http://dx.doi.org/10.1007/s11596-022-2547-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35486298&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm9061980
http://dx.doi.org/10.3390/jcm9061980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32599847&dopt=Abstract
https://europepmc.org/abstract/MED/35966828
http://dx.doi.org/10.2147/DMSO.S374427
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35966828&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


SA14ID076. 2019 Jun 13. URL: https://medicina.uc.cl/wp-content/uploads/2019/06/Dr-Cristobal-Cuadrado-Costos-obe
sidad-Chile-.pdf [accessed 2023-01-10]

42. Lenz R. Costos de la obesidad. Universidad de Chile and Royal Danish Embassy. Simposio “La Carga Socioeconómica
de La Obesidad En Chile”. 2021 Mar 25. URL: https://www.uchile.cl/documentos/programa_173657_0_5703.pdf [accessed
2023-01-20]

Abbreviations
CESFAM: Centro de Salud Familiar
eGWG: excessive gestational weight gain
mHealth: mobile health
MMS: multimedia messaging system
RCT: randomized controlled trial

Edited by T Leung;This paper was peer reviewed by Fondo de Fomento al Desarrollo Científico y Tecnológico (FONDEF) - XVIII
Concurso Nacional de Proyectos de Investigación y Desarrollo en Salud, Fonis 2021 (Santiago, Chile). See Multimedia Appendix 1
for the peer-review report. Submitted 19.11.22; accepted 23.12.22; published 15.02.23.

Please cite as:
Chiarello DI, Pardo F, Moya J, Pino M, Rodríguez A, Araneda ME, Bertini A, Gutiérrez J
An mHealth Intervention to Reduce Gestational Obesity (mami-educ): Protocol for a Randomized Controlled Trial
JMIR Res Protoc 2023;12:e44456
URL: https://www.researchprotocols.org/2023/1/e44456
doi: 10.2196/44456
PMID:

©Delia Indira Chiarello, Fabian Pardo, Jessica Moya, Maricela Pino, Andrea Rodríguez, María Eugenia Araneda, Ayleen Bertini,
Jaime Gutiérrez. Originally published in JMIR Research Protocols (https://www.researchprotocols.org), 15.02.2023. This is an
open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

JMIR Res Protoc 2023 | vol. 12 | e44456 | p. 8https://www.researchprotocols.org/2023/1/e44456
(page number not for citation purposes)

Chiarello et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://medicina.uc.cl/wp-content/uploads/2019/06/Dr-Cristobal-Cuadrado-Costos-obesidad-Chile-.pdf
https://medicina.uc.cl/wp-content/uploads/2019/06/Dr-Cristobal-Cuadrado-Costos-obesidad-Chile-.pdf
https://www.uchile.cl/documentos/programa_173657_0_5703.pdf
https://www.researchprotocols.org/2023/1/e44456
http://dx.doi.org/10.2196/44456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

