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Abstract
Objective: The objective of this study was to assess sources of information about
gestational weight gain (GWG), diet and exercise among first-time pregnant
Brazilian women in the USA.
Design: Cross-sectional survey.
Setting: Massachusetts, USA.
Participants: First-time pregnant Brazilian women.
Results: Eighty-six women, the majority of whom were immigrants (96·5 %)
classified as having low acculturation levels (68 %), participated in the study.
Approximately two-thirds of respondents had sought information about GWG
(72·1 %), diet (79·1 %) and exercise (74·4 %) via the internet. Women classified
as having low acculturation levels were more likely to seek information about
GWG via the internet (OR= 7·55; 95 % CI 1·41, 40·26) than those with high accul-
turation levels after adjusting for age and receiving information about GWG from
healthcare provider (doctor or midwife). Moreover, many respondents reported
seeking information about GWG (67 %), diet (71 %) and exercise (52 %) from fam-
ily and friends. Women who self-identified as being overweight pre-pregnancy
were less likely to seek information about diet (OR= 0·32; 95 % CI 0·11, 0·93)
and exercise (OR = 0·33; 95 % CI 0·11, 0·96) from family and friends than those
who self-identified being normal-weight pre-pregnancy.
Conclusions: This is the first study to assess sources of information about GWG,
diet and exercise among pregnant Brazilian immigrants in the USA. Findings have
implications for the design of interventions and suggest the potential of mHealth
intervention as low-cost, easy access option for delivering culturally and linguisti-
cally tailored evidence-based information about GWG incorporating behavioural
change practices to this growing immigrant group.
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Gestational weight gain (GWG) is a very important modi-
fiable risk factor associated with short- and long-term
health outcomes (e.g. maternal and child obesity and
obesity-related chronic diseases such as diabetes, hyper-
tensions, etc.) for both a woman and her newborn(1).
Nonetheless, evidence suggests that approximately 40–
60 % of women of childbearing age (18–49 years) in the
USA experience excessive GWG(2).

Pregnancy is a critical life stage for promoting health
andpreventing diseases(1,2). Maintaining or adopting healthy

behaviours (e.g. diet, physical activity, etc.) during preg-
nancy has the potential to prevent excess GWG and associ-
ated adverse health risks during pregnancy and beyond(3).
Pregnancy is a time when many women are motivated to
improve their health behaviours for their infants’ health(1,4).
It also a time when women are more likely to seek health
information to answer questions about pregnancy, their
health and that of their offspring(1,4). Pregnant women’s
access to evidence-based information about GWG, diet and
physical activity is key to their achieving healthy GWG, and,
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ultimately, the prevention of obesity-related diseases for
both the mother and her newborn(5–7).

Although evidence suggests that pregnant women value
advice they receive from their healthcare providers (HCP)
the most, recent studies also indicate that many pregnant
women are not receiving or receiving inconsistent advice
from HCP about GWG, diet and physical activity(8–10). A
lack of consistent advice from HCP increases the demand
for alternative sources of information(8–11). The internet is
one of the most popular sources of pregnancy informa-
tion for women of childbearing age in the USA as it
provides easy and quick access to information about a
wide range of pregnancy-related topics that can influence
women’s decision-making associated with all aspects of
pregnancy(6–12). According to the Pew Research Center,
about 80 % of adult women of childbearing age in the
USA use the internet to obtain health information during
their pregnancies(13). Studies indicate that pregnant women
also rely on interpersonal relationships for information dur-
ing pregnancy(7,10,12,14).

Brazilians represent a rapidly growing immigrant popu-
lation in the USA, with the country now being home to the
largest population of Brazilians outside Brazil(15). According
to the American Community Survey, Massachusetts is the
state with the second largest population of Brazilians after
Florida(15). Currently, there is a dearth of maternal health
research focused on Brazilian immigrant women in the
USA. Like many immigrants, Brazilians face many barriers
to accessing and utilising healthcare in a new country such
as lack of health insurance, financial difficulties, language
barriers and lack of interpreters, cultural differences in views
about health, health literacy, differences in health expecta-
tions and discrimination based on race or accent, etc.(16,17).
These barriers may influence how Brazilian immigrant
women experience healthcare during pregnancy(16–19).
Given the importance of pregnancy as a critical life stage
for health promotion and disease prevention for women
and their newborn, the purpose of this study was to assess
sources of information about GWG, diet and exercise
among first-time pregnant Brazilian women living in
Massachusetts, USA.

Methods

Study design and sample
We conducted an exploratory cross-sectional survey of
first-time pregnant Brazilian women living in Massachusetts,
USA to assess sources used to seek information about
GWG, diet and exercise during pregnancy. Data collection
occurred between December 2018 and June 2019 in selected
communities inMassachusetts, with large Brazilian immigrant
populations. Women were eligible to participate if they: (a)
self-identified as Brazilian; (b) were pregnant with their first
child (a single birth); (c) were ≥14 weeks gestation; (c) were
18 years of age or older; (d) lived in Massachusetts; (e) spoke
Portuguese or English and (f) provided informed consent(17).

Recruitment
Study participants were recruited using strategies success-
fully employed in our previous studies with Brazilian com-
munities in Massachusetts, which included posting flyers at
local Brazilian businesses and community-based social and
health services agencies and attending events and making
announcement at predominantly Brazilian churches(20).
Interested individuals called the phone number listed on
the flyer or spoke with study staff at church events(20).
Participants were also recruited through network sampling,
a ‘word of mouth’ or snowball approach of acquiring par-
ticipants, with participants enrolled in the study asking their
Brazilian friends pregnant with first child if they would be
interested in participating in the study(20). Research staff,
Brazilian immigrants and members of the Brazilian com-
munities participating in the study engaged their personal
and community contacts to recruit participants. In addition,
women were recruited using social media (Facebook post-
ings). All interested individuals were screened in-person or
via telephone by study staff.

Data collection and survey measures
After determining study eligibility and prior to enrolling in the
study, eligible participants were read the informed consent
form in their preferred language (English or Portuguese)
by a trained bilingual, bicultural interviewer. After providing
informed consent (written or verbal), participants completed
a brief interviewer-administered survey either in-person or
via telephone in their preferred language.

The brief survey included fifteen items adapted from a
previous study(21) and additional sociodemographic and
acculturation questions. The fifteen adapted items were
distributed across five domains: (1) information received
during prenatal care (three questions); (2) sources used
to seek information during pregnancy (six questions);
(3) beliefs about the safety of GWG and weight manage-
ment strategies (two questions); (4) self-perception of cur-
rent GWG (two questions) and (5) knowledge and
perception about postpartum weight loss (two questions).
The survey was translated into Portuguese (Brazilian) for
the present study and pilot-tested (four pregnant women
who are not included in this study) prior to use. The current
study is focused on participants’ responses to questions
related to sources used to seek information about GWG,
diet and exercise during pregnancy (six questions) and
information received from HCP (i.e. doctor or midwife)
during prenatal care (three questions).

Sources used to seek information about
gestational weight gain, diet and exercise
Participants responded to questions (yes, no and do not
know) about information sources (internet, family mem-
bers and friends) used during pregnancy to learn about
GWG, diet and physical activity. The first set of questions
asked included: ‘I used the internet to search for information
about weight gain during pregnancy’, ‘I talked to family
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members about weight gain during pregnancy’ and ‘I talked
to friends about weight gain during pregnancy’. The same
questions were then asked for diet and exercise.

Information received from healthcare providers
about gestational weight gain, diet and exercise
Participants also responded to three questions (yes, no and
do not know) about information received about GWG, diet
and exercise fromHCP (doctor or midwife) during prenatal
care. The questions asked included: ‘My doctor or midwife
recommended howmuchweight I should try to gain during
pregnancy’, ‘My doctor or midwife gaveme advice on exer-
cise during pregnancy’ and ‘My doctor or midwife gave me
advice on what to eat during pregnancy.’

Sociodemographics, acculturation level and access
to healthcare
The survey also assessed participants’ self-identified pre-
pregnancy weight status (underweight, normal weight,
overweight and obese) and sociodemographic characteris-
tics (age, marital status, country of birth, years of residency
in the USA, primary language spoken, educational attain-
ment (<high school, ≥high school) and annual household
income (US$ <40 000, US$ ≥40 000). In addition, partici-
pants reported if they had regular access to a HCP (yes,
no), if they had health insurance (yes, no) and type of
health insurance (government-sponsored, private). They
also reported if they were enrolled (yes, no) in the Special
Supplemental Nutrition Program for Women, Infants, and
Children. The sociodemographic questions used in the cur-
rent study have been used in our previous studies and are
similar to those used in several of studies conducted with
Brazilian immigrants in the USA(16,17,20,22,23).

Last, the survey assessed participants’ acculturation
level using the Short Acculturation Scale for Hispanics
(SASH), a twelve-item scale validated for use in Latino pop-
ulations(24). The SASH assesses language use, media use
and ethnic social relations. The scale has good reliability
(Cronbach’s α reliabilities 0·92–0·89 for the overall SASH
scale, 0·89 for language use, 0·88 for media preference
and 0·72 for ethnic and social relations)(24,25). Acculturation
scores were computed by averaging across the twelve items,
measured on a scale of 1 to 5, and scoreswere thendichotom-
ised (high v. low). The scale developers recommend an aver-
age of 2·99 as the cut-point scores equal to or above this point
represent higher levels of acculturation and scores below this
point represent lower levels of acculturation(24). We used the
recommended cut-point scores to categorise women as hav-
ing a low acculturation level (SASH< 2·99) or a high accultur-
ation level (SASH≥ 2·99)(24). The average time for completing
the survey was 15 min. Participants received a $20 gift card at
the end of the interview for their participation.

The present study was conducted according to the eth-
ical principles described in the Helsinki declaration. This
study received ethical approval from the Internal Review

Board at the University of Massachusetts Boston (Internal
Review Board no. 2018068). Participants received informa-
tion about the study, both verbally and in writing.
Participation in the study was voluntary, and the partici-
pants were informed that they could withdraw at any time
without providing a reason.

Data analysis
Descriptive statistics were calculated for all key variables
using means and standard deviations for continuous varia-
bles and frequencies and percentage for categorical varia-
bles. χ2 and Fisher’s exact tests were used as appropriate to
determine if there were differences in the sources used
to seek information about GWG, diet and exercise by self-
reported pre-pregnancy weight status, sociodemographic
variables, acculturation and type of health insurance.
Associations between demographic characteristics (i.e.
self-reported weight status, sociodemographics, accultur-
ation and access to healthcare) and sources of information
were assessed in binary logistic regression analysis. Only
those characteristics significantly associated (P ≤ 0·05)
with the outcome were adjusted for in binary logistic
regression analysis, and OR were calculated. All analyses
were performed using SAS 7.1 (SAS Institute).

Results

Sample characteristics
The study sample included eighty-six women. As shown
in Table 1, participants had a mean age of 28·3 years old
(SD= 4·7; range 19–39 years). The majority of women
(96·5 %, n 83) were born in Brazil and reported they had
lived in the USA for an average of 10·7 years (SD= 7·3).
All women reported Portuguese as their primary language,
and 67·4 % (n 58)were classified as having low acculturation
levels. Most respondents (96·5 %, n 83) were married, 35%
(n 30) reported completing high school or less, and about
half (48·8 %; n 42) reported a household income of
<$40 000/year, which is below the federal poverty line(26).

All women were pregnant with their first child, and the
mean gestation was 27·5 weeks (SD= 5·6; range 14–38
weeks). Approximately, 73 % reported that they were a
normal-weight pre-pregnancy (72·1 %; n 62), while 25·6 %
(n 22) reported being overweight and 2·3 % (n 2) being
underweight. All women reported having regular access to
healthcare, with most (89·5 %; n 77) having government-
sponsored health insurance (MassHealth). In addition, more
than half of respondent (55·8%; n 48) were enrolled in the
Special Supplemental Nutrition Program for Women,
Infants, and Children programme (see Table 1).

Sources used to seek information about
gestational weight gain, diet and exercise

Seeking gestational weight gain, exercise and diet
information via the internet
Overall, about two-thirds of the women reported using the
internet to find information about GWG (72·1 %, n 62), diet
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(81·3 %, n 70) and exercise (75·6 %, n 65) during preg-
nancy. In the binary logistic regression analysis, women
whowere younger (OR= 1·13; 95% CI 1·01, 1·26) and those
classified as having low acculturation levels (SASH< 2·99;
OR= 7·09, 95% CI 1·53, 32·98) were more likely to seek
information about GWG on the internet than women who
were older or classified as having high acculturation
levels (SASH≥ 2·99), respectively (see Table 2). In contrast,
women who reported having more than high school educa-
tion (OR= 0·38; 95%CI 0·14, 1·00)were less likely to use the
internet to seek information about GWG than women who

had had a high school diploma or less (see Table 2).
Similarly, women who reported having private health insur-
ancewere less likely to use the internet to find exercise infor-
mation (OR= 0·20; 95% CI 0·05, 0·82) than women who
reported having government health insurance (MassHealth)
(see Table 2).

In the binary logistic regression analysis adjusting for
age and receiving advice about GWG from HCP, women
who were classified as having low acculturation levels
(SASH < 2·99) were more likely to seek information about
GWG on the internet (OR= 7·55; 95 % CI 1·41, 40·26) than

Table 1 Participants’ characteristics

Characteristics (n 86) Mean SD

Gestation (weeks) 27·5 5·6
Immigration age (years) 16·7 9·6

n %
Maternal age (mean= 28·3; SD= 4·7)
<25 27 31·4
≥25–<35 52 60·5
≥35 7 8·1

Marital status
Married 83 96·5
Separated/divorced 2 2·3
Single 1 1·2

Household income
<US$ 40 000 42 48·8
≥US$ 40 000 16 18·6
Refuse to report 28 32·6

Education
<High school diploma 30 34·9
≥High school diploma 56 65·1

Health insurance
Government sponsored (MassHealth) 77 89·5
Private 9 10·5

Enrolled in the WIC Program
Yes 48 55·8
No 36 41·9
Missing 2 2·3

Self-reported weight status at start pregnancy
Underweight 1 1·2
Healthy/normal weight 62 72·9
Overweight 22 25·9

Country of origin
Brazil 83 96·5
USA 3 3·5

Years residency in the USA* (mean= 10·7; SD= 7·3)
<10 years 42 48·8
≥10 years 44 51·2

SASH score (mean= 2·6; SD = 0·7)
<2·99 58 67·4
≥2·99 28 32·6

Receiving information about GWG from HCP
Yes 53 61·6
No 32 37·2
Do not know 1 1·2

Receiving information about diet from HCP
Yes 70 81·4
No 15 17·4
Do not know 1 1·2

Receiving information about exercise from HCP
Yes 71 82·6
No 14 16·3
Do not know 1 1·2

WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; SASH, Short Acculturation Scale for Hispanics; GWG,
gestational weight gain; HCP, healthcare providers.
*All women (n 86) were asked to report including the three who reported being born in the USA.
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Table 2 OR and 95% CI from binary logistic regression analysis predicting seeking information about gestational weight gain (GWG) during pregnancy via the internet and from family and friends

Sought information
about GWG via the

internet

Sought information
about GWG from
family and friends

No Yes Bivariable associations Multivariable associations No Yes Bivariable associations
Multivariable
associations

n % n % OR 95% CI P-value OR 95% CI P-value n % n % OR 95% CI P-value OR 95% CI P-value

Maternal age (mean) 30·1 4·5 27·6 4·6 1·13 1·01, 1·26 0·03 1·07 0·94, 1·21 0·31 29·3 4·1 27·9 5·0 1·07 0·97, 1·17 0·20
Marital status
Married 22 95·7 61 100·0 1·00 Ref – 27 96·4 56 98·3 1·00 Ref 0·60
Separated/divorced 1 4·4 0 0·0 – – 1 3·6 1 1·8 2·11 0·13, 35·04

Household annual income
<US$ 40 000/year 16 88·9 26 65·0 4·31 0·86, 21·48 0·07 18 78·3 24 68·6 1·65 0·49, 5·59 0·42
≥US$ 40 000/year 2 11·1 14 35·0 1·00 Ref 5 21·7 11 31·4 1·00 Ref

Education
<High school 12 52·2 16 26·7 1·00 Ref 0·05 9 32·1 19 33·9 1·00 Ref 0·71
≥High school

diploma
11 47·8 44 73·3 0·38 0·14, 1·00 19 67·9 37 66·1 1·20 0·46, 3·12

Health insurance
Government

(MassHealth)
21 91·3 55 88·7 1·00 Ref 0·73 24 85·7 53 91·4 1·00 Ref 0·43

Private 2 8·7 7 11·3 0·75 0·14, 3·90 4 14·3 5 8·6 1·77 0·44, 7·17
Self-reported weight status
Normal weight 15 65·2 47 78·3 1·00 Ref 0·21 16 59·3 46 80·7 1·00 Ref 0·04
Overweight 8 34·8 13 21·7 1·97 0·69, 5·65 11 40·7 11 19·3 2·94 1·07, 8·06 2·74 0·98, 7·64 0·05

SASH score
<2·99 21 91·3 37 59·7 7·09 1·53, 32·98 0·01 7·55 1·41, 40·26 0·02 20 71·4 38 65·5 1·32 0·49, 3·51 0·58
≥2·99 2 8·7 25 40·3 1·00 Ref 1·00 Ref 8 28·6 20 34·5 1·00 Ref

Receiving information about GWG from HCP
Yes 16 69·6 37 60·7 0·63 0·23, 1·69 0·36 0·39 0·16, 1·12 0·08 14 50·0 39 68·4 1·79 0·75, 4·27 0·19 1·45 0·58, 3·60 0·43
No 7 30·4 24 39·3 1·00 Ref 14 50·0 18 31·6 1·00 Ref

SASH, Short Acculturation Scale for Hispanics; HCP, healthcare providers.
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women classified as having high acculturation levels
(SASH≥ 2·99) (see Table 2). Moreover, women who
reported having private health insurance were less likely
to use the internet to seek information about exercise
(OR= 0·19; 95% CI 0·05, 0·80) than women who reported
having government health insurance (see Table 3). There
were no other statistically significant differences by sociode-
mographics, health insurance type or self-reported weight
status for women using the internet to seek information
about diet or exercise (see Tables 3 and 4).

Seeking information from family members and friends
about gestational weight gain, diet and exercise
The majority of women reported actively seeking informa-
tion about GWG (67 %, n 58), diet (71 %, n 61) and exercise
(52 %, n 45) from family and friends. In the binary logistic
regression analysis, women who self-reported being over-
weight pre-pregnancy were more likely to seek informa-
tion about GWG (OR= 2·94; 95 % CI 1·07, 8·06) from
family members and friends than women who self-reported
being normal-weight pre-pregnancy (see Table 2). In con-
trast, women who self-reported being overweight pre-
pregnancy were less likely to seek information about diet
(OR= 0·27; 95% CI 0·09, 0·75) and exercise (OR= 0·30;
95% CI 0·11, 0·86) from family members and friends than
women who self-reported normal-weight pre-pregnancy
(see Tables 3 and 4). In the binary logistic regression analysis
adjusting for receiving advice from HCP about diet and exer-
cise, women who self-reported being overweight pre-
pregnancy were less likely to seek information about diet
(OR= 0·32; 95% CI 0·11, 0·93) and exercise (OR= 0·33;
95% CI 0·11, 0·96) from family members and friends than
women who self-reported being normal-weight pre-
pregnancy (see Tables 3 and 4).

Discussion

To our knowledge, this is the first study to assess sources of
information that pregnant Brazilian immigrant women liv-
ing in the USA use to seek information about GWG, diet
and exercise during pregnancy. The women in the study
were pregnant with their first child, most respondents were
young (31·4 %<25 and 61·5 %≥25–<35 years of age),more
than half were classified as having low acculturation levels
and almost 26% self-identified as being overweight pre-
pregnancy. Although our study relied on self-reported data
for pre-pregnancy weight status, this finding aligns with esti-
mates from a recent nationwide survey that found that about
24%ofmothers reported a pre-pregnancyweight that, given
their height, would be classified as overweight(12).

Many women in the current study (72·1 %–79·1 %)
turned to the internet for information about GWG, diet
and exercise during pregnancy. These findings are con-
cordant with a nationwide survey conducted in the USA
that revealed that more than three-quarters of women of

childbearing age used the internet for information about
pregnancy and birth(12). Our findings are important and
combined with prior research have implications for the
development of mobile health (mHealth) interventions to
increase pregnant Brazilian immigrant women’s access to
evidence-based health information during pregnancy.
Growing evidence points to the potential of mHealth inter-
vention as a low-cost, easily accessible option to promote
healthy GWG among women worldwide(27,28). For exam-
ple, a recent meta-analysis found that mHealth interven-
tions involving diet, exercise or both reduced the risk of
excess GWG, on average, by 20 % (relative risk 0·80, 95 %
CI 0·73, 0·87)(27). Although additional research is needed,
the high percentage of respondents who reported using
the internet as source of information about GWG, diet
and exercise suggests that pregnant Brazilian immigrant
women would likely use mHealth interventions to access
health information during pregnancy.

Furthermore, women in the present study classified as
having low acculturation levels were approximately 7 times
more likely to seek information about GWGusing the inter-
net than women classified as having high acculturation lev-
els after adjusting for age and receiving advice from their
HCP about GWG. Prior research conducted in the USA
has found that women with low acculturation levels face
language and cultural barriers in accessing healthcare(18).
Moreover, prior studies also suggest that access to accurate
online pregnancy-related information is particularly impor-
tant for women from socially disadvantage groups (e.g.
low-income, immigrant women from underserved racial/
ethnic groups) such as those participating in the current
study who may face barriers to accessing accurate informa-
tion during the prenatal care period(18,29). As previously
mentioned, this finding suggests the potential of mHealth
interventions to increase pregnant Brazilian immigrant
women’s access to evidence-based health information dur-
ing pregnancy, and in particular, womenwith low accultur-
ation levels(27,28).

In addition to actively seeking information on the inter-
net, more than two-thirds of thewomen in the current study
sought information about GWG, diet and exercise during
pregnancy from family members and friends. This finding
is notable given that a recent cross-sectional study (n 1171)
conducted by Souza et al. in Canada found that women
who sought or received advice from family and friends
about weight during pregnancy were more likely to expe-
rience GWG below or above the recommended guidelines
than those who did not receive this advice(14). The percent-
age of women participating in our study who reported
seeking advice from family and friends (about 67 %) is
greater than that found by Souza et al. (34 %)(14). This dif-
ference could be due to the fact that the majority of women
in our study were low-income and nearly all were
immigrant women with low acculturation levels.

Moreover, the current study found thatwomenwho self-
identified as being overweight pre-pregnancy were more
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Table 3 OR and 95% CI from binary logistic regression analysis predicting seeking information about exercise during pregnancy via the internet and from family and friends

Sought information
about exercise via the

internet

Sought information
about exercise from
family and friends

No Yes Bivariable associations
Multivariable associa-

tions No Yes Bivariable associations Multivariable associations

n % n % OR 95% CI P-value OR 95% CI P-value n % n % OR 95% CI P-value OR 95% CI P-value

Maternal age (mean) 28·8 4·0 28·1 4·9 0·97 0·87, 1·08 0·58 28·8 4·3 28·4 5·0 0·98 0·89, 1·08 0·69
Marital status
Married 20 100·0 63 98·4 1·00 Ref 37 98·4 43 97·7 1·00 Ref
Separated/divorced 0 0·0 1 1·6 – – 1 2·6 1 2·3 0·84 0·05, 13·90 0·90

Household annual income
<US$ 40 000/year 9 64·3 33 75·0 1·67 0·46, 6·05 0·44 16 61·5 24 80·0 2·50 0·76, 8·25 0·13
≥US$ 40 000/year 5 35·7 11 25·0 1·00 Ref 10 38·5 6 20·0 1·00 Ref

Education
<High school 5 25·0 23 36·5 1·00 Ref 12 31·6 14 32·6 1·00 Ref
≥High school 15 75·0 40 63·5 0·53 0·17, 1·65 0·28 26 68·4 29 67·4 0·84 0·33, 2·09 0·70

Health insurance
Government (MassHealth) 15 75·0 61 93·9 1·00 Ref 0·19 0·05, 0·80 0·02 33 86·8 41 91·1 1·00 Ref
Private 5 25·0 4 6·2 0·20 0·05, 0·82 0·03 5 13·2 4 8·9 0·64 0·16, 2·59 0·54

Self-reported weight status
Normal weight 15 75·0 47 74·6 1·00 Ref 23 62·2 37 84·1 1·00 Ref 1·00 Ref
Overweight 5 25·0 16 25·4 1·00 0·31, 3·19 1·00 14 37·8 7 15·9 0·30 0·11, 0·86 0·02 0·33 0·11, 0·96 0·04

SASH score
<2·99 13 65·0 45 69·2 1·21 0·42, 3·49 0·72 29 76·3 26 57·8 0·42 0·16, 1·10 0·08
≥2·99 7 35·0 20 30·8 1·00 Ref 9 23·7 19 42·2 1·00 Ref

Receiving information about exercise from HCP
Yes 16 80·0 54 84·4 1·50 0·47, 4·79 0·49 1·63 0·48, 5·55 0·43 29 76·3 40 90·9 3·28 0·98, 11·05 0·05 3·07 0·88, 10·74 0·08
No 4 20·0 10 15·6 1·00 Ref 9 23·7 4 9·1 1·00 Ref

SASH, Short Acculturation Scale for Hispanics; HCP, healthcare providers.
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Table 4 OR and 95% CI from binary logistic regression analysis predicting seeking information about diet during pregnancy via the internet and from family and friends

Sought information about
diet via the internet

Sought information about
diet from family and friends

No Yes Bivariable associations No Yes Bivariable associations Multivariable associations

n % n % OR 95% CI P-value n % n % OR 95% CI P-value OR 95% CI P-value

Maternal age (mean) 28·3 4·2 28·4 4·9 1·00 0·89, 1·13 0·95 28·6 3·5 28·4 5·1 0·99 0·89, 1·09 0·82
Marital status
Married 15 100·0 67 97·1 1·00 Ref 24 100·0 58 96·7 1·00 Ref –
Separated/divorced 0 0·0 2 2·9 – – 1 2·6 1 2·3 – –

Household annual income
<US$ 40 000/year 10 90·9 31 67·4 0·21 0·02, 1·77 0·15 12 70·6 29 72·5 1·10 0·31, 3·85 0·88
≥US$ 40 000/year 1 9·1 15 32·6 1·00 Ref 5 29·4 11 27·5 1·00 Ref

Education
<High school 7 46·7 21 30·9 1·00 Ref 7 29·2 20 33·9 1·00 Ref
≥High school 8 53·3 47 69·1 1·79 0·58, 5·54 0·31 17 70·8 39 66·1 0·73 0·26, 2·03 0·55

Health insurance
Government (MassHealth) 13 86·7 63 90·0 1·00 Ref 19 79·2 57 93·4 1·00 Ref
Private 2 13·3 7 10·0 0·72 0·13, 3·88 0·70 5 20·8 4 6·6 0·27 0·06, 1·10 0·07

Self-reported weight status
Normal weight 9 60·0 52 76·5 1·00 Ref 13 54·2 48 81·4 1·00 Ref 1·00 Ref 0·04
Overweight 6 40·0 16 23·5 0·45 0·14, 1·47 0·19 11 45·8 11 18·6 0·27 0·09, 0·75 0·01 0·32 0·11, 0·93

SASH score
<2·99 12 80·0 46 65·7 0·48 0·12, 1·86 0·29 18 75·0 39 63·9 0·59 0·20, 1·71 0·33
≥2·99 3 20·0 24 34·3 1·00 Ref 6 25·0 22 36·1 1·00 Ref

Receiving information about diet from HCP
Yes 7 46·7 62 89·9 10·13 2·82, 36·41 <0·001 16 66·7 53 83·3 3·85 1·23, 12·02 0·02 3·06 0·94, 10·02 0·06
No 8 53·3 7 10·1 1·00 Ref 8 33·3 7 11·7 1·00 Ref 1·00 Ref

SASH, Short Acculturation Scale for Hispanics; HCP, healthcare providers.
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likely to report seeking information about GWG from fam-
ily members and friends than women who self-identified
being normal-weight pre-pregnancy after adjusting for
receiving information from HCP and other covariates.
This finding is important and should be considered when
designing interventions to meet the needs of pregnant
Brazilian immigrant women(19,30–32). Finally, future studies
should consider assessing Brazilian immigrant women’s
digital literacy and perceptions of features for mHealth
interventions, which will be important for the development
of mHealth intervention designed to meet the specific
needs of this growing immigrant population in the USA.

Study findings should be considered in light of several
limitations. First, pre-pregnancy weight status was based
on self-report. Although previous studies show that self-
reported or measured pre-pregnancy weight used to deter-
mine pre-pregnancy BMI and weight classification result in
identical categorisation for the majority of women, self-
reporting of pre-pregnancy weight may underestimate
pre-pregnancy weight status and thus bias the findings in
unknown ways(33). Furthermore, although data were col-
lected during pregnancy, data on the study’s outcome var-
iables (sources of information about GWG, diet and
exercise) also were based on women’s self-report and thus
prone to recall bias. Also, the survey instrument was trans-
lated into Portuguese and pilot-tested with a sample of
Brazilian women (n 4) prior to use in this study, but it
was not validated and did not undergo cultural adaptation.
In addition, the cross-sectional design, the lack of a priori
sample size calculation and the relatively small sample size
may have limited the ability to assess the association of
covariates (e.g. maternal age, education level, etc.) that
have been previously reported to be associated with racial
and ethnic minority women’s report of receipt of informa-
tion on GWG, diet, exercise and physical activity from
HCP(1,9,30). The setting and the small and unique study sam-
ple also limit the generalisability of study findings(17).

Study strengths include an understudied ethnic sample
of Brazilian immigrant women and the use of an accultur-
ation measure (i.e. SASH). This is important for the design
of interventions tailored to meet the sociocultural needs of
ethnic minority immigrant populations(18,19,29). Furthermore,
although the purpose of the study is not entirely novel, this is
the first study to focus on Brazilian pregnant immigrant
women living in theUSA. Future studieswith a larger sample
size are needed to further investigate the association
between sociocultural variables and pre-pregnancy weight
status andHCP’s advice onGWG, diet and exercise/physical
activity.

Conclusions

This is the first study to assess sources of information about
GWG, diet and exercise among pregnant Brazilian immi-
grants living in the USA. Findings showed that about
two-thirds (72·1 %–81·3 %) of respondents turned to the

internet for information about GWG, diet and exercise dur-
ing pregnancy. Moreover, women classified as having low
acculturation levels were approximately 7 times more
likely to actively seek information about GWG on the inter-
net than women who were classified as having high accul-
turation levels controlling for age and receiving advice from
HCP about GWG. To our knowledge, currently, no
mHealth interventions are available in the USA for pregnant
Brazilian immigrant women. Study findings have important
implications for interventions designed to promote healthy
GWG and suggest the potential for mHealth interventions
to deliver culturally and linguistically tailored evidence-
based information about GWG incorporating behavioural
change practices through low-cost, easy access method
to Brazilian immigrant women living in the USA.
Nevertheless, additional research is needed to identify
and understand the critical features of mHealth interven-
tions to promote healthy GWG among Brazilian pregnant
immigrant women. For example, mHealth interventions
designed to meet the specific needs of Brazilian pregnant
immigrant women should consider health literacy and
income levels, interpersonal influences, as well as language
as factors influencing access and understanding of prenatal
healthcare information.

Acknowledgements

Acknowledgements: The authors are thankful to the
women who participated in the study and the faith- and
community-based organisations for their support of recruit-
ment efforts for the present study. In addition, the authors
are grateful for assistance provided in data collection by
Thaís C. Rocha, Luísa M. Rabello and Amanda De Sá
Melo Alves. Financial support: This study was funded by
the Joseph P. Healey grant, University of Massachusetts
Boston. Conflicts of interest: The authors declare that they
have no conflict of interest. Authorship: The following
co-authors contributed to the work: A.C.L.: designed the
study, oversaw data collection, participated in data analy-
sis, led manuscript preparation and review. Q.L.: partici-
pated in data analysis, interpretation of findings and
manuscript preparation and review. D.L.N.: participated
in interpretation of findings and manuscript preparation
and review. M.M.T.M.: participated in interpretation of
findings and manuscript preparation and review. M.L.G.:
contributed to data analysis, participated in interpretation
of findings and manuscript preparation and review. All
authors read and approved the final version of the manu-
script. Ethics of human subject participation: This study
was conducted according to the guidelines laid down in
the Declaration of Helsinki, and all procedures involving
research participants were approved by the University of
Massachusetts Boston Internal Review Board. Written
informed consent was obtained from all subjects. Verbal
consent for the audio recording of individual interview
was witnessed and formally recorded.

5728 AC Lindsay et al.

https://doi.org/10.1017/S1368980021001798 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021001798


Supplementary material

For supplementary material accompanying this paper visit
https://doi.org/10.1017/S1368980021001798

References

1. Herring SJ, Albert JJ, Darden N et al. (2019) Targeting preg-
nancy-related weight gain to reduce disparities in obesity:
baseline results from the Healthy Babies trial. Contemp
Clin Trials 87, 105822.

2. Headen I, Mujahid MS, Cohen AK et al. (2015) Racial/ethnic
disparities in inadequate gestational weight gain differ by
pre-pregnancyweight.Matern Child Health J 19, 1672–1686.

3. Dalrymple KV, Flynn AC, Relph SA et al. (2018) Lifestyle
interventions in overweight and obese pregnant or postpar-
tum women for postpartum weight management: a system-
atic review of the literature. Nutrients 10, 1704.

4. Spencer L, RolloM,Hauck Y et al. (2015) The effect ofweight
management interventions that include a diet component on
weight-related outcomes in pregnant and postpartum
women: a systematic review protocol. JBI Database System
Rev Implement Rep 13, 88–98.

5. Willcox JC, Campbell KJ, McCarthy EA et al. (2015)
Gestational weight gain information: seeking and sources
among pregnant women.BMCPregnancy Childbirth 15, 164.

6. Song H, Cramer EM, McRoy S et al. (2013) Information
needs, seeking behaviors, and support among low-income
expectant women. Women Health 53, 824–842.

7. Shieh C, McDaniel A & Ke I (2009) Information-seeking and
its predictors in low-income pregnant women. J Midwifery
Womens Health 54, 364–372.

8. Weeks A, Liu RH, Ferraro ZM et al. (2018) Inconsistent weight
communication among prenatal healthcare providers and
patients: a narrative review.Obstet Gynecol Surv 73, 423–432.

9. Mercado A, Marquez B, Abrams B et al. (2017) Where do
women get advice about weight, eating, and physical activity
during pregnancy? J Womens Health (Larchmt) 26, 951–956.

10. Sayakhot P & Carolan-Olah M (2016) Internet use by preg-
nant women seeking pregnancy-related information: a sys-
tematic review. BMC Pregnancy Childbirth 16, 65.

11. Huberty J, Dinkel D, Beets MW et al. (2013) Describing the
use of the internet for health, physical activity, and nutrition
information in pregnant women. Matern Child Health J 17,
1363–1372.

12. Declercq ER, Sakala C, Corry MP et al. (2014) Major survey
findings of listening to mothers (SM) III: pregnancy and
Birth: report of the Third National U.S. Survey of Women’s
Childbearing Experiences. J Perinat Educ 23, 9–16.

13. Pew Internet & American Life Project (2013) http://
pewinternet.org/Reports/2013/Health-online.aspx (accessed
September 2020).

14. Souza SCS, da Silva DF, Nagpal TS et al. (2020) Eating habits,
advice from family/friends, and limited personal effort may
increase the likelihood of gaining outside gestational weight
gain recommendations.Matern Child Health J 24, 1473–1481.

15. Granberry P & Valentino K (2020) Latinos in Massachusetts:
Brazilians. Boston, MA: Gaston Institute Publications.

16. Lindsay AC, de Oliveira MG, Wallington SF et al. (2016)
Access and utilization of healthcare services in Massachusetts,
United States: a qualitative study of the perspectives and expe-
riences of Brazilian-born immigrant women. BMC Health Serv
Res 16, 467.

17. Lindsay AC, Le Q, Nogueira DL et al. (2020) Healthcare
providers’ advice about gestational weight gain, diet, and

exercise: a cross-sectional study with Brazilian immigrant
women in the USA. J Racial Ethn Health Disparities.
Published online: 18 November 2020. doi: 10.1007/s40615-
020-00926-0.

18. Tovar A, Chasan-Taber L, Bermudez OI et al. (2012)
Acculturation and gestational weight gain in a predominantly
Puerto Rican population. BMC Pregnancy Childbirth 12, 133.

19. Guillory J, Niederdeppe J, Kim H et al. (2014) Does social
support predict pregnant mothers’ information seeking
behaviors on an educational website? Matern Child Health
J 18, 2218–2225.

20. Lindsay AC, Wallington SF, Rabello LM et al. (2020) Faith,
family, and social networks: effective strategies for recruiting
Brazilian immigrants in maternal and child health research.
J Racial Ethn Health Disparities. Published online: 26 May
2020. doi: 10.1007/s40615-020-00753-3.

21. Smid MC, Dorman KF & Boggess KA (2015) Lost in transla-
tion? English- and Spanish-speaking women’s perceptions of
gestational weight gain safety, health risks and counseling.
J Perinatol 35, 585–589.

22. Lindsay AC, Wallington SF, Greaney ML et al. (2017)
Sociocultural and environmental influences on Brazilian
immigrant mothers’ beliefs and practices related to child
feeding and weight status. Matern Child Health J 21,
1085–1094.

23. Lindsay AC, Moura Arruda CA, Machado MM et al. (2019) “If
you let them, they will be on it 24 h a day”: qualitative study
conducted in the United States exploring Brazilian immigrant
mothers’ beliefs, attitudes, and practices related to screen
time behaviors of their preschool-age children. JMIR
Pediatr Parent 2, e11791.

24. Marin G, Sabogal F, Marin BV et al. (1987) Development of a
short acculturation scale for Hispanics. Hisp J Behav Sci 9,
183–205.

25. Ellison J, Jandorf L & Duhamel K (2011) Assessment of
the Short Acculturation Scale for Hispanics (SASH) among
low-income, immigrant Hispanics. J Cancer Educ 26,
478–483.

26. Department of Health and Human Services Washington, DC.
http://aspe.hhs.gov/poverty/ (accessed March 2021).

27. Muktabhant B, Lawrie TA, Lumbiganon P et al. (2015) Diet or
exercise, or both, for preventing excessive weight gain in
pregnancy. Cochrane Database Syst Rev issue 6, CD007145.

28. Herring SJ (2017) Do mHealth interventions prevent exces-
sive gestational weight gain? BJOG 124, 1728.

29. Chasan-Taber L, Marcus BH, Rosal MC et al. (2015) Proyecto
Mamá: a lifestyle intervention in overweight and obese
Hispanic women: a randomised controlled trial – study pro-
tocol. BMC Pregnancy Childbirth 15, 157.

30. Blackwell TM, Dill LJ, Hoepner LA et al. (2020) Using text
messaging to improve access to prenatal health information
in urban African American and afro-Caribbean immigrant
pregnant women: mixed methods analysis of Text4baby
Usage. JMIR Mhealth Uhealth 8, e14737.

31. Choi J, Fukuoka Y & Lee JH (2013) The effects of physical
activity and physical activity plus diet interventions on body
weight in overweight or obese women who are pregnant or
in postpartum: a systematic review and meta-analysis of ran-
domized controlled trials. Prev Med 56, 351–364.

32. Stengel MR, Kraschnewski JL, Hwang SW et al. (2012) “What
my doctor didn’t tell me”: examining health care provider
advice to overweight and obese pregnant women on gesta-
tional weight gain and physical activity. Womens Health
Issues 22, e535–e540.

33. Bannon AL, Waring ME, Leung K et al. (2017) Comparison of
self-reported and measured pre-pregnancy weight: implica-
tions for gestational weight gain counseling. Matern Child
Health J 21, 1469–1478.

Brazilian immigrant women and gestational weight gain 5729

https://doi.org/10.1017/S1368980021001798 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021001798
http://pewinternet.org/Reports/2013/Health-online.aspx
http://pewinternet.org/Reports/2013/Health-online.aspx
https://doi.org/10.1007/s40615-020-00926-0
https://doi.org/10.1007/s40615-020-00926-0
https://doi.org/10.1007/s40615-020-00753-3
http://aspe.hhs.gov/poverty/
https://doi.org/10.1017/S1368980021001798

	Sources of information about gestational weight gain, diet and exercise among Brazilian immigrant women living in the USA: a cross-sectional study
	Methods
	Study design and sample
	Recruitment
	Data collection and survey measures
	Sources used to seek information about gestational weight gain, diet and exercise
	Information received from healthcare providers about gestational weight gain, diet and exercise
	Sociodemographics, acculturation level and access to healthcare
	Data analysis

	Results
	Sample characteristics
	Sources used to seek information about gestational weight gain, diet and exercise
	Seeking gestational weight gain, exercise and diet information via the internet
	Seeking information from family members and friends about gestational weight gain, diet and exercise


	Discussion
	Conclusions
	Acknowledgements
	Supplementary material
	References


