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Abstract: In the United States (US), racial/ethnic minority children, low-income children, and children
of immigrant families are at increased risk of childhood obesity. Mounting evidence documents that
sleep duration and sleep quality are important modifiable factors associated with increased risk of
obesity among preschool-aged children. The number of Brazilian immigrants in the US is increasing,
yet no existing research, to our knowledge, has examined factors affecting sleep and bedtime routines
of children of Brazilian immigrant families. Therefore, the purpose of this qualitative study was to
explore Brazilian immigrant mothers’ beliefs, attitudes, and practices related to sleep and bedtime
routines among preschool-aged children. Seven focus group discussions (FGDs) were conducted
with 37 Brazilian immigrant mothers of preschool-age children living in the US. The audio-recordings
of the FGDs were transcribed verbatim in Portuguese without identifiers and analyzed using
thematic analyses. Mothers also completed a brief questionnaire assessing socio-demographic
and acculturation. Analyses revealed that most mothers were aware of the importance of sleep
and sleep duration for their children’s healthy growth and development. Mothers also spoke of
children needing consistent bedtime routines. Nevertheless, many mothers reported inconsistent
and suboptimal bedtime routines (e.g., lack of predictable and orderly bedtime activities such
as bath, reading, etc. and use of electronics in bed). These suboptimal routines appeared to be
influenced by day-to-day social contextual and environmental factors that are part of Brazilian
immigrant families’ lives such as parents’ work schedule, living with extended family, living in
multi-family housing, neighborhood noise, etc. Analyses identified several modifiable parenting
practices related to young children’s sleep and bedtime routines (e.g., irregular bedtime, late bedtime,
inconsistent bedtime routines, use of electronics in bed, etc.) that can be addressed in parenting- and
family-based obesity prevention interventions. Interventions should consider the social context of
the home/family (e.g., parents’ work schedules) and the environment (e.g., multi-family housing;
neighborhood noise, etc.) faced by Brazilian immigrant families when developing health promotion
messages and parenting interventions tailored to this ethnic group.
Keywords: Brazilian; immigrant; parent; sleep; preschool-age children; obesity
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1. Introduction
In the United States (US), racial/ethnic minority children, low-income children, and children
of immigrant families are at greater risk of childhood obesity than white, middle- and high-income
children [1–4]. Research suggests that socioeconomic (e.g., family income, lower maternal education,
crowded housing, etc.) and environmental factors (e.g., neighborhood characteristics) shape children’s
home environment and household routines, and are linked to disparities across most known childhood
obesity-related risk factors [5–7]. Identifying and addressing early-life risk factors is central to
preventing childhood obesity [5,6], which has immediate- and long-term health consequences [1,6].
Reducing childhood obesity among minority, low-income children, and children of immigrant families
is crucial due to their increased risk of early childhood obesity in these groups.
Mounting evidence suggests that sleep duration and sleep quality are important modifiable factors
associated with increased risk of obesity among preschool-aged children (2–5 years old) [8–11]. Sleep is
essential for healthy cognitive and physical development [9–12], and lack of sleep, short duration,
or poor quality sleep can have adverse effects on children’s physical activity levels, diet quality,
as well as the levels of hormones associated with increased risk of obesity [9,11,13–18]. Several health
organizations including the Health and Medicine Division (HMD) of the National Academies and the
American Academy of Pediatrics (AAP) have made recommendations for sleep duration (children 1
to 2 years and 3 to 5 years of age should sleep 11 to 14 h, or 10 to 13 h per 24 h (including naps) on
a regular basis, respectively) and sleep hygiene (i.e., consistent bedtimes, wake times, and bedtime
routines) to prevent and control obesity in early childhood [19,20].
Several studies have reported a decline in sleep duration over the last decades [9,11,21], with some
studies documenting the greatest decline among children under 5, which has been attributed to later
bedtimes [10,12,22–26]. Furthermore, research documents that children from low-income households
are more likely to have inconsistent bedtime routines than their more advantaged, higher-income
counterparts [12,17,27]. Inconsistent bedtimes and no set bedtime routines (i.e., broadly defined as
parents engaging their child in the same activities in the same order on a nightly basis prior to lights
out) may contribute to disparities in sleep quality and sleep duration that are associated with adverse
behavioral, cognitive, and health outcomes including risk of obesity [26–31].
Research evidence suggests that the home environment is a central influence on child obesity
risk [32–35] as it is an important social setting where children develop and maintain early health
behaviors with immediate and long-term health implications [32]. Parents are critical in establishing
a family and home environment that may help their children develop and maintain healthy
practices such as sleep and bedtime routines that impact children’s health and weight status [35–38].
Furthermore, research suggests that there is a relationship between family socio-demographics
(e.g., income, race/ethnicity, educational level, etc.) and children’s sleep duration and bedtime
routines [39]. For example, children in low-income, immigrant and racial/ethnic minority households
are less likely to have regular bedtime routine and screen time limits both of which promote adequate
nighttime sleep [40,41]. Lack of parental knowledge regarding healthy sleep habits and the importance
of bedtime routines may be associated with negative sleep practices [42,43]. Parenting practices
such as setting and enforcing rules (e.g., setting a bedtime), developing family bedtime routines
(e.g., bath before bedtime, reading in bed) are associated with healthy sleep patterns for children [44,45].
Additionally, parental screen-time rules (e.g., limiting access to TV and other electronic viewing devices)
might positively impact children’s sleep quality and duration [46–48].
Social context is influenced by socio-demographic characteristics (e.g., social class, race/ethnicity,
language, immigration status) that impact individuals’ and families day-to-day realities [49].
Social contextual factors affect individuals’ and families’ daily practices and behaviors at the
intrapersonal (e.g., material circumstances, add another), interpersonal (e.g., family roles, family ties,
etc.), organizational (e.g., social services, healthcare, etc.), environmental (e.g., proximity to health
centers, neighborhood traffic, etc.), and societal (e.g., social discrimination, isolation, etc.) levels [49].
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Brazilians are a fast emerging Latino population subgroup in the US [50]; nevertheless, there is
a dearth of research focused on health behaviors and status of Brazilian immigrant children [50–52].
Brazilians are a unique group, consisting of people from multiethnic backgrounds (e.g., Africans,
Europeans, Asians and Native-Brazilians) [52,53]. Portuguese is the official language spoken by
Brazilians, and an important cultural difference between Brazilians and other Latin American
population groups [52,53]. The majority of Brazilian immigrants live in the Northeastern US
(e.g., Massachusetts (MA), New York (NY), New Jersey (NJ)) [50]. Prior research conducted among
immigrant families in the Greater Boston area (MA) showed that 48.2% of Brazilian immigrant children
(aged 3–12) were overweight or obese [54].
Understanding parental beliefs, attitudes, and practices related to children’s sleep and bedtime
routines, as well as how social contextual factors influence these beliefs, attitudes, and practices,
is important for intervention development. This understanding will allow for the identification
of modifiable correlates that can be addressed to promote healthy sleep behaviors that may help
reduce obesity risk among racial/ethnic minority children who are at increased risk of obesity.
Qualitative research methods provide an opportunity to gain an in-depth understanding of Brazilian
immigrant mothers’ beliefs, attitudes, and practices related to sleep and bedtime routines of their
preschool-age children, which is needed to develop salient parenting intervention to address childhood
obesity for this population. Therefore, the purpose of this qualitative study was to explore Brazilian
immigrant mothers’ beliefs, attitudes, and practices related to sleep and bedtime routines for their
preschool-aged children.
2. Materials and Methods
2.1. Setting and Sample
This qualitative study was conducted in two cities in MA, US, Somerville and Everett, and is part of
a larger ongoing mixed-methods research with Brazilian families living in the Greater Boston area that
is exploring parenting styles and parenting practices (e.g., promoting healthy eating, physical activity,
and sleep, etc.) related to the risk of childhood obesity [50,51]. Inclusion criteria were: mother with
at least one child aged 2–5 years; Brazilian ethnicity, born in Brazil; and living in the US for at least
12 months.
2.2. Data Collection
Purposive sampling was used to enroll mothers in the current study. Mothers were recruited
through flyers posted at local Brazilian businesses and community-based social and human services
agencies, as well as through announcements and events at predominantly Brazilian churches between
March and August 2017. Interested women called the telephone number listed on the flyer or spoke
to study staff at church events. Participants also were recruited using a snowball technique [55],
with mothers enrolled in the study asking their Brazilian friends with preschool-aged children if they
would be interested in participating in the study.
This study used focus group discussions (FGDs), as they are valuable research method for working
in diverse cultural settings [55,56] as the sharing of ideas and the synergistic effects of the group setting
yield rich information and discussion that may not arise in individual interviews [56]. The FGDs were
held between April and August 2017 at the churches where recruitment took place. Before each FGD,
the moderator explained in Portuguese the study’s purpose, FGD procedures, study confidentiality,
and obtained oral and written informed consent from all participants.
One author (ACL), a native Brazilian-Portuguese speaker and qualitative researcher, moderated all
FGDs in Portuguese using a semi-structured discussion guide that explored participants’:
(1) sleep-related beliefs in general and for young children; (2) attitudes toward bedtime routines;
and (3) practices related to their preschool-age children’s bedtime routines. The guide also explored
physical activity, and sedentary behaviors including screen time, as well as sources of information used
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to obtain information about these behaviors with those results reported elsewhere [57,58]. The guide
was pilot tested in a FGD with Brazilian immigrant mothers (n = 4) and refined before use in the
current study.
Before each FGD, the moderator asked participants to think about their preschool-aged children
when participating in the discussion. A trained, bilingual (Portuguese and English) research assistant
(GDA) took notes during all FGDs, which were audio-recorded and lasted between 60 and 80 min.
The moderator and research assistant met for about 15 min at the end of each FGD and reviewed new
and recurring themes that were entered into a grid allowed for emerging themes to be tracked and to
determine when data saturation had occurred.
Lastly, at the end of each FGD, participants completed a brief, self-administered questionnaire in
Portuguese that assessed education, marital status, country of origin, and length of time living in the
US. Participants also completed the Short Acculturation Scale for Hispanics (SASH), a 12-item validated
scale, to determine acculturation level. The SASH assesses language use, media use, and ethnic social
relations [59]. Each item of the SASH is measured on a scale of 1–5 (1 = least acculturated, 5 = fully
acculturated), and an acculturation score was computed by averaging across the 12 items.
This study was performed in accordance with the Declaration of Helsinki. This study received
ethical approval from the University of Massachusetts—Boston Ethics Board (IRB # 2013060).
2.3. Data Analysis
A professional transcriptionist and native Brazilian speaker transcribed all audio-recordings
verbatim. The Portuguese transcripts were analyzed using thematic analysis, an iterative process
of coding the data in phases to create meaningful patterns [60–62], by two experienced qualitative
researchers who are native Portuguese speakers (ACL, CAMA). Each researcher read several transcripts
numerous times to become familiar with the content and generate initial codes [61,62]. The researchers
then manually coded all transcripts independently, but met regularly to discuss coding and to identify
and resolve disagreements in coding. The coded text describing similar ideas were grouped and
sorted to identify emergent themes and subthemes. Finally, salient text passages were extracted and
translated into English to be used as illustrative quotes for the emergent themes [62]. In addition,
descriptive statistics and frequencies were calculated for the socio-demographic survey data using
Microsoft Excel 2008 (Microsoft, Redmond, WA, USA).
3. Results
Seven FGDs (average of five participants per group; range: 4–7) with a total of 37 mothers were
conducted before data saturation occurred, with no new themes or subthemes emerging during the
final FGD. Of the 37 mothers, seven (approximately 19%) were recruited through the use of snowball
sampling technique.
Mothers’ (n = 37) ages ranged from 26 to 41 (M = 35.3, SD = 2.8) years [55]. Approximately
92% (n = 34) of participants were married and most had two children (n = 33, 89%). The majority
(72%; n = 21) had graduated from high school, was self-employed, and owned a housecleaning
business (92%; n = 34). Approximately half (51%; n = 19) reported a family income of $40,000 or
less, which is considered to be a low-middle income. In addition, the majority spoke Portuguese at
home (92%, n = 34), watched television programs in Portuguese (95%, n = 35), and reported that the
majority of their friends were Brazilians (87%). Participants were from three regions of Brazil—the
Southeast (e.g., Espirito Santo, Sao Paulo, Minas Gerais), the South (e.g., Santa Catarina), the Midwest
(e.g., Goias, ato Grosso), with the majority (64.7%; n = 22) being from the state of Minas Gerais in the
Southeast region. Mothers had lived in the US for an average of 6.7 (SD = 2.84) years, and their mean
acculturation score was 1.43 (SD = 0.77), indicating that they identified more closely with Brazilian
culture than that of the US.
Mothers’ beliefs, attitudes, and practices related to their preschool-aged children’s sleep and
bedtime routines were categorized into six domains and 14 themes (see Figure 1). The identified
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themes are exemplified with representative quotes that indicate which FGD participant (M#1–M#37)
are being quoted.
themes are exemplified with representative quotes that indicate which FGD participant (M#1–M#37)
are being quoted.

Figure 1. Domains and themes.

Figure 1. Domains and themes.

3.1. Domain 1: Beliefs and Attitudes toward Optimal Sleep for Preschool Children
Theme
Mothers
that sleep
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children’s
healthyChildren
growth and development.
3.1. Domain
1:1:Beliefs
andbelieve
Attitudes
toward
Optimal for
Sleep
for Preschool
Across all FGDs, there was consensus about the importance of sleep for the health and wellbeing
of young children, with all mothers (n = 37) emphasizing the importance of children obtaining adequate
sleep for
healthy
development
and wellbeing.
Across
alltheir
FGDs,
there
was consensus
about the importance of sleep for the health and

Theme 1: Mothers believe that sleep is important for children’s healthy growth and development.
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withChildren
all mothers
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obtaining adequate
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their healthy
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developing . . . (M#20; two children—a 8-year-old and a 3-year-old)

I think sleep is very important. Children need to sleep well to be healthy and grow and develop. We all
Theme
2: but
Definition
optimal nighttime
sleep.even more than adults because they are growing and
need
sleep,
I thinkofchildren
need to sleep
Mothers’
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optimal
nighttime sleep
for children
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developing…
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8-year-old
andasa sleeping
3-year-old).
waking up and sleeping for at least 8–9 h without disruption. The majority (n = 31) of mothers believed
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Mothers’
defined
optimal
sleep
children
as sleeping
throughout
the. .night
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thefor
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11 h of sleep . . . I feel when my son doesn’t sleep about 10 hours at night he’s cranky the next day . . .
night without waking up, that’s very important for them to have solid sleep (M#13; three
(M#17; two sons—a 7-year-old and a 2-year-old)
children—a 10 year-old, a 9-year-old and a 4-year-old).
Theme 3: The amount of sleep a child needs depends on the child.

I don’t know, but I think young children need more than 8 hours of sleep at night. They need like 10
to 11 hours of sleep … I feel when my son doesn’t sleep about 10 hours at night he’s cranky the next
day… (M#17; two sons—a 7-year-old and a 2-year-old).
Theme 3: The amount of sleep a child needs depends on the child.
A notable number of mothers (n = 20) felt that the amount of sleep an individual child needs
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A notable number of mothers (n = 20) felt that the amount of sleep an individual child needs
varies. Mothers explained that some children may require more sleep based on their energy level
and temperament.
I think children need more sleep at night than adults, maybe like 10 to 11 hours but I think how much
sleep a child needs depends a lot on the child. Some children need more sleep than others...like my
daughter always slept a lot since she was little. She slept like 12 to 13 hours at night and she needed
it. With my son it was different, since he was a baby, he would sleep like 7 to 8 hours and he would
be up, full of energy . . . he took naps, but at night he wouldn’t sleep more than 8 hours straight . . .
and he is fine, very healthy. I think it depends on the child. (M#9; two children—a 9-year-old and
a 3-year-old)
3.2. Domain 2: Daytime Sleep (nap)
Theme 4: Young children need naps.
Most mothers (n = 29) believed that preschool-aged children need additional sleep time (naps)
during the day. Additionally, the majority of these mothers (n = 17) felt that younger children
(2–3 years old) might need multiple naps for healthy development and wellbeing. Some mothers
(n = 10) explained that as children get older (4–5 years of age) less daytime sleep is needed.
. . . When they [children] are little they need to take 2 to 3 naps during the day, they have a lot of
energy but also get very tired and need to rest during the day. As they get older, they need less sleep
during the day . . . . (M#30; two children—a 7-year-old and a 4-year-old)
I think all young children need some quiet time during the day even if they don’t fall asleep . . .
they need to take a break . . . and I also need them to take a break because I need a break myself
[laughs] . . . (M#18; three children—a 10-year-old, a 7-year-old and a 2-year-old)
Although the majority of mothers (n = 29) agreed that preschool-age children need to nap,
some mothers (n = 12) mentioned that too many (>1–2 naps), or very long (>1–1.5 h) naps result in a
later bedtime due to the child not being tired, and children not sleeping through the night without
waking up.
I think young children need additional sleep during the day and should take a nap when they are tired,
but I think when they [children] take too many naps or sleep for too long during the day it’s not good,
they have a hard time going to bed at night and sleeping for the whole night . . . at least mine do.
(M#8; two children—a 5-year-old and a 2-year-old)
Theme 5: Working mothers have limited say about their children’s daytime sleep.
Mothers who worked outside the home (majority; n = 34) spoke of their work schedule requiring
that members of their extended families or paid daycare providers care for their children during the
day. These mothers spoke of this reliance resulting in their having limited influence over how much
their children slept during the day.
In my case, my two little ones who are not in school and stay with my aunt during the day. I know
they take a couple of naps, but I am not the one in charge. Some days I think they sleep more during
the day because when I try to get them in bed at around 8:30–9:00 p.m. with my oldest son, they are
not tired and it’s hard to get them to want to go to bed . . . (M#11; three children—a 8-year-old,
a 4-year-old and a 3-year-old)
Several mothers (n = 23) spoke of their frustration about this, and of asking relatives
(e.g., grandmothers) and daycare providers to limit their children’s naps as they felt napping made
their children have a difficult time falling asleep at night.
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Mine [children] stay home with my mother during the day and I feel that some days they sleep too much
because some nights it’s a battle to get them in bed and they don’t fall asleep until 10:00–11:00 p.m.
I have talked to my mother that I don’t want them [children] taking a nap after 4:00 pm . . . (M#3;
two children—a 4 year-old and a 21-month-old)
I think children need plenty of sleep and should sleep during the day [nap], but I think when they
[children] sleep too much during the day, they have a hard time falling asleep at night and that’s not
good for them [children] . . . I don’t think it’s good [children] to go to bed too late . . . I have talked
with the babysitter a few times, but some days I think they still sleep [nap] too much during the day,
but there isn’t much I can do about it. (M#7; two children—a 6-year-old and a 3-year-old)
My daughter goes to a daycare and it’s really hard when she takes too many naps during the day
because then it’s hard to get her to bed early like 8:30–9:00 p.m. My husband doesn’t mind, but I get
really tired and I need to get up early the next day . . . (M#21; one child—a 3-year-old)
3.3. Domain 3: Bedtime Routines and Parental Rules for Young Children’s Nighttime Sleep
Theme 6: Mothers’ views of optimal bedtime vary.
Mothers discussed a variety of approaches to their child’s bedtime. Some mothers (n = 16)
reported that they were “rigid” and consistent with their children’s onset of nighttime sleep.
At our house I put my son to bed between 8:00 and 9:00 p.m. I’m very strict with his sleep. I have
a lot of discipline with his nighttime sleep, and he never wakes up crying to go to school. But every
child has a way . . . (M#14; one child—a 5-year old)
Conversely, other mothers (n = 21) reported that their preschool-aged children had late or
inconsistent bedtimes. About half of these mothers (n = 11) appeared to accept, and not be concerned
about a late bedtime, as their young children did not have to go to school the next day. A few (n = 8)
mentioned that they expected that their children would have a consistent earlier bedtime once they
started school.
My children are still young and not in school, so I am not too worried when they stay up late some
nights when they are not tired enough to go to bed. I know that once they get older and start school,
they will have more of a routine of going to bed early. That happened to my niece . . . They [children]
get tired and have to wake up early . . . (M#23; two children—a 3-year old and a 2-year old)
Theme 7: Some children do not have a consistent bedtime routine, while others do.
Many mothers (n = 21) reported that they did not have regular bedtime routines for the
preschool-aged children.
In our house, we don’t really have a set of routines. I mean, of course the kids brush their teeth before they
go to bed, but we don’t really have regular routines. It varies. One thing that my son loves is to watch
a cartoon before falling asleep . . . My kids are still young and can sleep (nap) during the day . . .
(M#19, two children—a 3-year old and a 2-year old)
In contrast, some mothers (n = 16) reported that their children had regular bedtime routines,
which often included their child having dinner, taking a bath, brushing teeth, having a bedtime story
or praying with child, and the child falling asleep on his/her own with a parent remaining in the room
until the child fell asleep.
At our house at around 7 they [children] have dinner, then go upstairs, take a shower, brush teeth and
then both [children] go to bed. The older one reads a story by herself, the youngest I have to tell her
a make up story. Then we pray and each one turns to her corner to sleep, then I lie down for a few
minutes with the little one she falls asleep . . . (M#27, two children—a 6-year old and a 3-year old)

Int. J. Environ. Res. Public Health 2018, 15, 1923

8 of 17

In our house, mine [children] are used to having me put them to bed. I put them in bed and pray, I give
a little kiss, sometimes my son asks that I read or tell him a short story. So, I tell him a short story and
then say now it’s time to go to sleep. They [children] are pretty good. They stay in bed and they fall
asleep. The little one sleeps in the same bed with the older one . . . (M#6, two children—a 7-year old
and a 3-year old)
Theme 8: Children with school-age siblings have earlier bedtimes and more consistent bedtime routines.
Mothers with school-aged children (n = 16) reported that their school-aged children had early
and consistent bedtime routines on school days and that this influenced the bedtime routine of their
younger, preschool-age child.
At my house it’s all a routine. We get home, they [children] play some while I get the dinner ready and
then they take a bath, get in their pajamas and in bed, we pray and that’s it, the light is out. Since my
oldest started school it’s been a pretty nice routine . . . (M#26; two children—a 7-year-old and
a 3-year-old)
My oldest daughter goes to school, so she needs to go to bed early and read before she falls asleep.
So, since my oldest started school, I started putting the younger one in bed about the same time,
and now the baby [2-year-old] also goes to bed at the same time. They eat, take a bath, and brush their
teeth. The old one reads a book and sometimes I let the little ones watch a cartoon, and they go to bed . . .
(M#22; three children—a 8-year-old, a 4-yearold, and a 2-year-old)
Overall, mothers who only had preschool-aged and younger (n = 21) children, reported less
consistent bedtime routines and having family routines that impacted their young children’s sleep and
bedtime routine.
We try to have a routine at home and have the children in bed by 9 latest, but it’s not always possible
because we have many church activities. Every other week we have a church group meeting at our
house, which sometimes lasts until 10 at night. So, the nights that we have church group sometimes
they fall asleep on the sofa because there are a lot of people in the house, more noise, they don’t go to bed
early, but this is like every fifteen days . . . my friend tells me it’s more difficult to keep up this schedule
when the kids are in school, but mine are not in school yet . . . (M#7; two children—a 4-year-old
and a 2-year-old)
Theme 9: Parents may not agree about bedtime and bedtime routines.
About half of mothers (n = 18) reported that their husbands were more tolerant of late bedtime
and inconsistent bedtime routines. For some mothers (n = 10) this was a source of tension and they
spoke of disagreeing with their husbands about their young child’s bedtime and bedtime routines.
My husband and I do not agree about bedtime. He [husband] is fine with the kids staying up late,
playing, watching TV with him . . . my daughter will start school next year and I keep telling my
husband we need to get her used to going to bed earlier . . . (M#32; two children—a 4-year-old
and a 2-year-old)
At my house it’s a constant fight between me and my husband about the children’s bedtime . . . I’d like
the kids to be in bed earlier, but my husband doesn’t care as much. He doesn’t mind the kids being up
late. So, we are constantly arguing about it [bedtime] . . . (M#21; two children—a 4-year-old and
a 3-year-old)
Theme 10: Lack of bedtime routine is a cause of frustration and family distress.
Several mothers (n = 9) spoke of their young child’s lack of consistent bedtime routines causing
frustrations, family distress, and making it difficult for children to fall asleep.
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At our house I wish my kids would go to bed earlier. They stay home during the day with my mom
and I know they want to stay up and spend some time with me and my husband, but I get tired
after a long day of work and it’s always a battle to get the kids to bed, the little one often has these big
meltdowns—he gets so tired, but he resists going to bed . . . he starts crying and we need to try and calm
him down to get him to fall asleep. I am always telling my husband, we need to get the kids to bed earlier.
I wish we did not have to go through this every night . . . (M#17; two children—a 3-year-old and
a 2-year-old)
At our house it’s a constant battle with bedtime. My little one [son] does not have a routine, just like
my older daughter. If we let, she stays up with everyone [adults] and goes to bed at midnight.
They want to stay up with the crowd [adults]. Since last year when my daughter started in Kindergarten
she goes to bed earlier . . . about 9:30 . . . But, my son if we want him to go to bed early, we [adults]
have to go to bed early too. He loves to wake up late and since he does not go to school until 11:15 in
the morning, I let him sleep until the time he wants . . . (M#25; two children—a 6-year old and
a 3-year old)
3.4. Domain 4: Contextual Influences on Children’s Sleep and Bedtime Routines
Theme 11: Family’s daily reality and routines impact children’s sleep and bedtime routines.
Many mothers (n = 27) reported that their children’s sleep schedule, amount of sleep, and bedtime
routine are influenced by the family’s schedules and needs, such as accommodating family activities
(e.g., older siblings afterschool sports, church events, etc.) and parents’ work schedules.
Children kind of get used to the rhythm of the family . . . like my children have a routine. They need
to go to bed early because my husband and I need to wake up early to go to work and I need to take
the little one to the babysitter before getting the older one on the bus . . . so, I think that children are
adaptable . . . (M#24; two children—a 8-year-old and a 4-year-old)
“I have to work, so my son’s schedule become part of the family schedule. Some days I cannot pick him
up from the babysitter until about 7:00–7:30 p.m. So, on those days he [son] eats dinner and takes a
bath at the babysitter’s house . . . but still, by the time we get home, I start dinner, my husband gets
home, we eat dinner . . . it gets late . . . (M#11; one child—a 2-year-old)
Theme 12: The home environment influences children’s sleep and bedtime routines.
The majority of mothers (n = 29) spoke of the home environment (family obligations. parental
employment) influencing their children’s sleep and bedtime. Mothers noted that multiple family
obligations (e.g., other children, siblings’ afterschool activities, church commitments, etc.) and
parents’ working schedules negatively impacted their young children’s bedtime, bedtime routines,
and sleep duration.
My oldest son does karate and soccer, and his practices are in the evening because I can only take
him after work, so the two little ones need to come along . . . So, the days my son has karate or soccer
we don’t usually get home until about 7:00 p.m. and the kids still need to have dinner . . . (M#5;
three children—a 9-year-old son, a 4-year-old and a 2-year-old)
On Tuesdays I have church group and the kids come with me, so we don’t get home until 9, so Tuesdays
they go to bed later . . . (M#7; two children—a 4-year-old and a 2-year-old)
In addition, some mothers (n = 16) spoke of the challenge of preparing dinner after work, balancing
differing work schedules, and making sure that they adhere to their young children’s bedtime and
bedtime routines.
I usually get home at around 5:45 p.m., after work and picking up the children at babysitter and afterschool.
I then have to prepare dinner. Often the kids watch some TV while they have dinner and I clean up.
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So by the time all is done, it’s close to 8:30. The kids need to take a bath and get in their pajamas and
it’s never before 9–9:30 that they are ready for bed . . . and some days when my husband gets home
later they start playing and often are not in bed before 10. (M#16; two children—a 4-year-old and
a 2-year-old)
3.5. Domain 5: Use of Electronics as Part of Bedtime Routines
Theme 13: Electronic entertainment devices at bedtime are part of children’s bedtime routines.
About half of the mothers (n = 19) spoke of the use of electronic entertainment devices such as
tablets, iPads, being part of their young children’s bedtime routine. Many mothers (n = 18) reported
that they knew that this may negatively impact their children’s sleep quality, but struggled with setting
limits or taking away electronics from children.
There was a time I was letting them [children] use electronics freely, but I saw that it was not good,
so I don’t allow it [use of electronic devices] anymore, only the older one has the iPad, but even so,
she can only play on Saturday for a little, an hour or two when she has no friends over at the house.
But I also do not like taking it [iPad] away from her . . . I feel bad, but I explain to her that I’m not
being bad, I’m trying to do my best because it’s not nice for her to stay the whole time with electronics
. . . it’s hard, these kids are growing up with electronics as part of their daily lives . . . morning and
night. (M#11; two children—a 7-year-old and a 4-year-old)
I am trying to monitor my children’s use of electronics, but it is not easy. My little one can only fall
asleep watching a movie in his iPad. I tell my husband, this is not healthy, but he thinks as long as he
falls sleep that’s fine, but I don’t think so . . . (M26; three children—a 7-year old, a 5-year-old
and a 2-year old)
Moreover, some mothers (n = 16) spoke of being conflicted about their children’s use of
electronic devices around bedtime. A few mothers (n = 7) reported that using electronics helped
their preschool-age children fall asleep and as a result they were part of their children’s bedtime
routine. On the other hand, some mothers (n = 9) felt that the use of electronics was problematic as it
often leads to late bedtime and disrupted their children’s sleep.
My little one [son] only falls asleep watching a cartoon in his iPad. I don’t know what to do. I know
it’s not good for him to be on his iPad all the time even when he goes to bed, but it’s the only way he
can relax and fall asleep . . . (M#5; two children—a 7-year-old and a 2-year-old)
My daughter loves to watch cartoons in bed, but I think it is not good for her. When I let her watch a
cartoon, often it leads to a “fight” when I tell her that’s it, you need to fall asleep . . . but she keeps
fighting and ends up falling asleep watching cartoons in bed or going to bed later and upset . . .
(M#36; one child—a 4-year-old)
3.6. Domain 6: Environmental Influences on Children’s Sleep
Theme 14: Housing and neighborhood environment influence children’s sleep.
Several mothers (n = 8) mentioned that living with extended family (not just children and partner/
husband) with varied work schedules disrupted their young children’s sleep and bedtime routines.
My husband’s cousin and his wife are now living with us and they don’t have children and work late,
some times when they come home late and start talking with my husband and making noise in the
kitchen that can wake my son up . . . (M#33; two children—a 4-year-old and a 2-year-old)
More than half of the mothers (n = 20) reported that housing arrangements such as crowded
homes and living in multi-family housing also impacted their children’s sleep and bedtime routines.
In addition, a few mothers (n = 6) spoke of noise from neighbors making it difficult for their
preschool-age children to sleep.
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We live in a multi-family house and the neighbors upstairs are very noisy and stay up late. Some nights
it’s really hard for the kids to fall asleep, the TV is loud, or they have the music on . . . We have tried to
tell them, but it is also their house and we try to not have many conflicts . . . (M#20; two children—
a 6-year-old and a 3-year-old)
Finally, several mothers (n = 8) reported neighborhood noise such as living in busy streets with
traffic noise affected their children’s sleep.
We live in a very busy street—lots of traffic and noise of cars going up and down the street, so sometimes
it’s hard for the kids to fall asleep. A couple of months ago I bought a nightlight with sound for my
daughter’s room. I turn it on when she goes to bed to help her relax and fall asleep. My husband and I
would like to find another apartment in a quieter street . . . (M#4; one child—a 3-year old)
4. Discussion
Mounting evidence documents that limited sleep duration and poor quality sleep are
associated with increased risk of overweight and obesity among preschool-aged children [63–69].
Nonetheless, there is a paucity of information on minority immigrant parents’ beliefs, attitudes,
and practices related to sleep and bedtime routines of their preschool-age children [66–68]. In addition,
to our knowledge, none of the extant research has focused on Brazilian immigrant families living in the
US. To address this gap, the present qualitative study explored Brazilian immigrant mothers’ beliefs,
attitudes, and practices related to their preschool-aged children sleep and bedtime routines.
Study findings revealed that overall mothers participating in this study were aware of the
importance of sleep for their children’s healthy growth and development, as well as the importance of
nighttime sleep duration and consistent bedtime routines. Nevertheless, most mothers reported
late bedtimes and inconsistent and suboptimal bedtime routines (e.g., lack of predictable and
orderly bedtime activities such as bath, reading, etc. and use of electronics in bed) that appeared
to be influenced by day-to-day social contextual and environmental factors that are part of
Brazilian immigrant families participating in the current study. Consistent with previous research,
findings from the present study suggest that there is a disconnect between mothers’ awareness of
the importance of sleep for their children’s healthy growth and development and their parenting
practices [17,28,40,47,66,67,70,71]. These findings suggest that interventions designed for Brazilian
immigrant parents must address the link between parental awareness, knowledge, and parenting
practices related to sleep and bedtime routines. Moreover, interventions should help parents develop
household routines and parenting practices to establish bedtime routines for their preschool-age
children. Prior research suggests that improving household routines and parenting practices such
as setting and enforcing rules (e.g., setting bedtime) and developing a structured environment
including regular family bedtime routines are associated with healthy sleep patterns, reduced sleep
problems, and may increase nighttime sleep hours for low-income and racial/ethnic minority
children [26,46,47,63,72].
An important finding of the present study was that many mothers reported their young children
use electronic devices at nighttime for entertainment and as part of their bedtime routines. This finding
is concerning given the growing evidence of the adverse effects of access to and nighttime use of
electronic devices have on children’s sleep quality and duration [65,73–80]. These findings indicate the
need for interventions to help Brazilian immigrant parents increase their parenting skills to limit the
availability of electronic entertainment devices in children’s bedrooms and to discourage children’s
use of these devices at nighttime and as part of their bedtime routine. Prior research suggests that
screen-time reduction strategies such as parents restricting or monitoring of media use including
screen-time have a direct positive impact on children’s sleep quality and duration [75,76,81,82].
The current study revealed that housing (e.g., multi-family, household size, living arrangement
etc.) and neighborhood environmental factors (e.g., street noise, traffic, etc.) influence young children’s
sleep of participating families. These findings are consistent with prior studies with other minority
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and low-income population groups [40,71,82], and suggest the importance of taking into account
housing and neighborhood environment factors that affect young children’s sleep quality and optimal
sleep duration. Therefore, interventions aimed at promoting healthy sleep habits and routines among
Brazilian children living should consider housing and neighborhood factors such as crowded housing
and urban neighborhoods environmental factors (e.g., street noise) to inform the development of
interventions for this population.
Finally, mothers participating in the current study had lived in the US for an average of 6.7
(SD = 2.84) years, and had a mean acculturation score of 1.43 (SD = 0.77), indicating that they
identified more closely with the Brazilian culture than with that of the US. Previous studies with
other immigrant Latino populations have found that sleep quality and duration is associated with
acculturation levels [83]. Therefore, additional studies with Brazilian immigrant families are needed
to explore the relationship between parents’ acculturation levels and parental beliefs and parenting
practices related to sleep of their preschool-aged children. This information will be important for
design of interventions that are culturally relevant to immigrant Brazilian parents.
This study has several limitations. Study findings are based on a purposeful sample of low-income,
Brazilian-born immigrant mothers in two MA, US communities, which limits generalizability. There is
also the possibility of selection bias as mothers with a heightened interest in or awareness of the
importance of child health behaviors may have been more likely to participate. Moreover, the use of
snowball sampling to recruit participants might have resulted in the recruitment of study participants
who share similar beliefs, attitudes, and practices related to preschool-age children’s sleep and bedtime
routines. Thus, further research is needed to determine if study’s findings are generalizable to a
broader group of Brazilian immigrants living in the US. Future research can build on the present study
by exploring the beliefs, attitudes, and practices related to sleep, bedtime and bedtime routines of a
broader group of Brazilian immigrant parents, as well that of immigrant parents from other minority
groups and communities across the US. Nevertheless, the use of qualitative methods provided deep
insight into Brazilian immigrant mothers’ personal beliefs, attitudes and practices about their young
children’s sleep and bedtime routines.
5. Conclusions
This is the first study, to our knowledge, to explore maternal beliefs, attitudes, and practices
related to sleep and bedtime routines among preschool-age children of Brazilian immigrant families
living in the US. Study findings revealed modifiable parenting practices (e.g., late bedtimes.
inconsistent bedtime, lack of bedtime routines, use of electronics in bed, etc.) related to young
children’s sleep and bedtime routines that can be addressed by parenting- and family-based health
promotion interventions. Furthermore, findings suggest the influence of the home environment
and social contextual factors on children’s sleep and bedtime routines. Therefore, interventions
developed to promote healthy sleep habits and routines for Brazilian immigrant children in the US
should incorporate an understanding of the social context of the family (e.g., parents’ work schedule;
siblings, etc.) and the home environment (e.g., number of adults in the household; housing, etc.).
Consideration of these factors will be important for the development of successful interventions
attuned with the day-to-day realities of low-income, immigrant Brazilian families.
Author Contributions: A.C.L. participated in study design, data collection, data analysis, and manuscript preparation
and review. C.A.M.A. participated in qualitative data analysis, manuscript preparation, and manuscript review.
M.M.T.M. participated in manuscript preparation and review. G.P.D.A. participated in data collection and in
manuscript review. M.L.G. participated in study design, manuscript preparation, and manuscript review.
Funding: This study was supported by a grant from the Aetna Foundation Inc (Grant no. 11-02395).
Acknowledgments: We thank the women who participated in the study and the personnel at the two churches
who assisted with study recruitment.
Conflicts of Interest: The authors declare no conflict of interest.

Int. J. Environ. Res. Public Health 2018, 15, 1923

13 of 17

Abbreviations
AAP
BMI
EDE
FGD
IOM
MA
SASH
US

American Academy of Pediatrics
Body Mass Index
Electronic Device for Entertainment
Focus Group Discussion
Institute of Medicine
Massachusetts
Short Acculturation Scale for Hispanics
United States

References
1.
2.

3.

4.
5.
6.

7.
8.
9.
10.
11.
12.

13.
14.
15.

16.
17.

Isong, I.A.; Rao, S.R.; Bind, M.A.; Avendaño, M.; Kawachi, I.; Richmond, T.K. Racial and Ethnic Disparities
in Early Childhood Obesity. Pediatrics 2018, 141, E20170865. [CrossRef] [PubMed]
Isong, I.A.; Richmond, T.; Avendaño, M.; Kawachi, I. Racial/Ethnic Disparities: A Longitudinal Study of
Growth Trajectories among US Kindergarten Children. J. Racial Ethn. Health Disparities 2017. [CrossRef]
[PubMed]
Zilanawala, A.; Davis-Kean, P.; Nazroo, J.; Sacker, A.; Simonton, S.; Kelly, Y. Race/ethnic disparities in early
childhood BMI, obesity and overweight in the United Kingdom and United States. Int. J. Obes. 2015, 39,
520–529. [CrossRef] [PubMed]
Taveras, E.M.; Gillman, M.W.; Kleinman, K.; Rich-Edwards, J.W.; Rifas-Shiman, S.L. Racial/ethnic differences
in early-life risk factors for childhood obesity. Pediatrics 2010, 125, 686–695. [CrossRef] [PubMed]
Monasta, L.; Batty, G.D.; Cattaneo, A.; Lutje, V.; Ronfani, L.; Van Lenthe, F.J.; Brug, J. Early-life determinants of
overweight and obesity: A review of systematic reviews. Obes. Rev. 2010, 11, 695–708. [CrossRef] [PubMed]
Taveras, E.M.; Gillman, M.W.; Kleinman, K.P.; Rich-Edwards, J.W.; Rifas-Shiman, S.L. Reducing racial/ethnic
disparities in childhood obesity: The role of early life risk factors. JAMA Pediatr. 2013, 167, 731–738.
[CrossRef] [PubMed]
Ogden, C.L.; Carroll, M.D.; Flegal, K.M. Prevalence of obesity in the United States. JAMA 2014, 312, 189–190.
[CrossRef] [PubMed]
Liu, J.; Zhang, A.; Li, L. Sleep duration and overweight/obesity in children: Review and implications for
pediatric nursing. J. Spec. Pediatr. Nurs. 2012, 17, 193–204. [CrossRef] [PubMed]
Patel, S.R.; Hu, F.B. Short sleep duration and weight gain: A systematic review. Obesity 2008, 16, 643–653.
[CrossRef] [PubMed]
Knutson, K.L.; Spiegel, K.; Penev, P.; Van Cauter, E. The metabolic consequences of sleep deprivation.
Sleep Med. Rev. 2007, 11, 163–178. [CrossRef] [PubMed]
Chen, X.; Beydoun, M.A.; Wang, Y. Is sleep duration associated with childhood obesity? A systematic review
and meta-analysis. Obesity 2008, 16, 265–274. [CrossRef] [PubMed]
Silva, G.E.; Goodwin, J.L.; Parthasarathy, S.; Sherrill, D.L.; Vana, K.D.; Drescher, A.A.; Quan, S.F. Longitudinal
association between short sleep, body weight, and emotional and learning problems in Hispanic and
Caucasian children. Sleep 2011, 34, 1197–1205. [CrossRef] [PubMed]
Magee, L.; Hale, L. Longitudinal associations between sleep duration and subsequent weight gain:
A systematic review. Sleep Med. Rev. 2012, 16, 231–241. [CrossRef] [PubMed]
Mullins, E.N.; Miller, A.L.; Cherian, S.S.; Lumeng, J.C.; Wright, K.P., Jr.; Kurth, S.; Lebourgeois, M.K. Acute sleep
restriction increases dietary intake in preschool-age children. J. Sleep Res. 2017, 26, 48–54. [CrossRef] [PubMed]
Collings, P.J.; Ball, H.L.; Santorelli, G.; West, J.; Barber, S.E.; McEachan, R.R.; Wright, J. Sleep Duration and
Adiposity in Early Childhood: Evidence for Bidirectional Associations from the Born in Bradford Study.
Sleep 2017, 40, zsw054. [CrossRef] [PubMed]
Li, L.; Zhang, S.; Huang, Y.; Chen, K. Sleep duration and obesity in children: A systematic review and
meta-analysis of prospective cohort studies. J. Paediatr. Child Health 2017, 53, 378–385. [CrossRef] [PubMed]
Hager, E.R.; Calamaro, C.J.; Bentley, L.M.; Hurley, K.M.; Wang, Y.; Black, M.M. Nighttime Sleep Duration
and Sleep Behaviors among Toddlers from Low-Income Families: Associations with Obesogenic Behaviors
and Obesity and the Role of Parenting. Child Obes. 2016, 12, 392–400. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2018, 15, 1923

18.
19.

20.
21.
22.

23.
24.

25.
26.

27.
28.
29.

30.
31.

32.

33.

34.
35.
36.
37.

38.

14 of 17

Pyper, E.; Harrington, D.; Manson, H. Do parents’ support behaviours predict whether or not their children
get sufficient sleep? A cross-sectional study. BMC Public Health 2017, 17, 432. [CrossRef] [PubMed]
Paruthi, S.; Brooks, L.J.; D’Ambrosio, C.; Hall, W.A.; Kotagal, S.; Lloyd, R.M.; Malow, B.A.; Maski, K.;
Nichols, C.; Quan, S.F.; et al. Consensus Statement of the American Academy of Sleep Medicine on the
Recommended Amount of Sleep for Healthy Children: Methodology and Discussion. J. Clin. Sleep Med.
2016, 12, 1549–1561. [CrossRef] [PubMed]
Institute of Medicine Early Childhood Obesity Prevention Policies; The National Academies Press: Washington,
DC, USA, 2011.
Matricciani, L.; Olds, T.; Petkov, J. In search of lost sleep: Secular trends in the sleep time of school-aged
children and adolescents. Sleep Med. Rev. 2012, 16, 203–211. [CrossRef] [PubMed]
Sekine, M.; Yamagami, T.; Handa, K.; Saito, T.; Nanri, S.; Kawaminami, K.; Tokui, N.; Yoshida, K.;
Kagamimori, S. A dose-response relationship between short sleeping hours and childhood obesity: Results
of the Toyama Birth Cohort Study. Child. Care Health Dev. 2002, 28, 163–170. [CrossRef] [PubMed]
Anderson, S.E.; Andridge, R.; Whitaker, R.C. Bedtime in Preschool-Aged Children and Risk for Adolescent
Obesity. J. Pediatr. 2016, 176, 17–22. [CrossRef] [PubMed]
von Kries, R.; Toschke, A.M.; Wurmser, H.; Sauerwald, T.; Koletzko, B. Reduced risk for overweight and obesity
in 5- and 6-y-old children by duration of sleep—A cross-sectional study. Int. J. Obes. Relat. Metab. Disord.
2002, 26, 710–716. [CrossRef] [PubMed]
Owens, J.A.; Jones, C.; Nash, R. Caregivers’ knowledge, behavior, and attitudes regarding healthy sleep in
young children. J. Clin. Sleep Med. 2011, 7, 345–350. [CrossRef] [PubMed]
Cespedes, E.M.; McDonald, J.; Haines, J.; Bottino, C.J.; Schmidt, M.E.; Taveras, E.M. Obesity-related behaviors
of US- and non-US-born parents and children in low-income households. J. Dev. Behav. Pediatr. 2013, 34,
541–548. [CrossRef] [PubMed]
Wilson, K.E.; Miller, A.L.; Lumeng, J.C.; Chervin, R.D. Sleep environments and sleep durations in a sample
of low-income preschool children. J. Clin. Sleep Med. 2014, 10, 299–305. [CrossRef] [PubMed]
Milan, S.; Snow, S.; Belay, S. The context of preschool children’s sleep: Racial/ethnic differences in sleep
locations, routines, and concerns. J. Fam. Psychol. 2007, 21, 20–28. [CrossRef] [PubMed]
Bonuck, K.A.; Blank, A.; True-Felt, B.; Chervin, R. Promoting Sleep Health among Families of Young Children
in Head Start: Protocol for a Social-Ecological Approach. Prev. Chronic Dis. 2016, 13, E121. [CrossRef]
[PubMed]
Mindell, J.A.; Sadeh, A.; Kwon, R.; Goh, D.Y.T. Cross-cultural differences in the sleep of preschool children.
Sleep Med. 2013, 14, 1283–1289. [CrossRef] [PubMed]
Halal, C.S.; Matijasevich, A.; Howe, L.D.; Santos, I.S.; Barros, F.C.; Nunes, M.L. Short Sleep Duration in
the First Years of Life and Obesity/Overweight at Age 4 Years: A Birth Cohort Study. J. Pediatr. 2016, 168,
99–103.e3. [CrossRef] [PubMed]
Lindsay, A.C.; Wallington, S.F.; Lees, F.D.; Greaney, M.L. Exploring How the Home Environment Influences
Eating and Physical Activity Habits of Low-Income, Latino Children of Predominantly Immigrant Families:
A Qualitative Study. Int. J. Environ. Res. Public Health 2018, 15, 978. [CrossRef] [PubMed]
Quick, V.; Martin-Biggers, J.; Povis, G.A.; Hongu, N.; Worobey, J.; Byrd-Bredbenner, C. A Socio-Ecological
Examination of Weight-Related Characteristics of the Home Environment and Lifestyles of Households with
Young Children. Nutrients 2017, 9, 604. [CrossRef] [PubMed]
Ochoa, A.; Berge, J.M. Home Environmental Influences on Childhood Obesity in the Latino Population:
A Decade Review of Literature. J. Immigr. Minor. Health 2017, 19, 430–447. [CrossRef] [PubMed]
Birch, L.L.; Davison, K.K. Family environmental factors influencing the developing behavioral controls of
food intake and childhood overweight. Pediatr. Clin. N. Am. 2001, 48, 893–907. [CrossRef]
Gruber, K.J.; Haldeman, L.A. Using the family to combat childhood and adult obesity. Prev. Chronic Dis.
2009, 6, A106. [PubMed]
Novilla, M.L.; Barnes, M.D.; De La Cruz, N.G.; Williams, P.N.; Rogers, J. Public health perspectives on the
family: An ecological approach to promoting health in the family and community. Fam. Community Health
2006, 29, 28–42. [CrossRef] [PubMed]
Lindsay, A.C.; Sussner, K.M.; Kim, J.; Gortmaker, S. The role of parents in preventing childhood obesity.
Future Child 2006, 16, 169–186. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2018, 15, 1923

39.
40.
41.
42.
43.
44.

45.
46.

47.
48.

49.

50.

51.

52.

53.
54.

55.
56.
57.

58.

15 of 17

El-Sheikh, M.; Kelly, R.J. Family Functioning and Children’s Sleep. Child Dev. Perspect. 2017, 11, 264–269.
[CrossRef] [PubMed]
Hale, L.; Berger, L.M.; LeBourgeois, M.K.; Brooks-Gunn, J. Social and demographic predictors of preschoolers’
bedtime routines. J. Dev. Behav. Pediatr. 2009, 30, 394–402. [CrossRef] [PubMed]
Anderson, S.E.; Whitaker, R.C. Household routines and obesity in US preschool-aged children. Pediatrics
2010, 125, 420–428. [CrossRef] [PubMed]
McDowall, P.S.; Campbell, A.C.; Elder, D.E. Parent knowledge of child sleep: A pilot study in a children’s
hospital cohort. Sleep Med. 2016, 21, 57–62. [CrossRef] [PubMed]
McDowall, P.S.; Galland, B.C.; Campbell, A.J.; Elder, D.E. Parent knowledge of children’s sleep: A systematic
review. Sleep Med. Rev. 2017, 31, 39–47. [CrossRef] [PubMed]
Mindell, J.A.; Meltzer, L.J.; Carskadon, M.A.; Chervin, R.D. Developmental aspects of sleep hygiene: Findings
from the 2004 National Sleep Foundation sleep in America poll. Sleep Med. 2009, 10, 771–779. [CrossRef]
[PubMed]
Mindell, J.A.; Williamson, A.A. Benefits of a bedtime routine in young children: Sleep, development,
and beyond. Sleep Med. Rev. 2018, 40, 93–108. [CrossRef] [PubMed]
Taveras, E.M.; McDonald, J.; O’Brien, A.; Haines, J.; Sherry, B.; Bottino, C.J.; Troncoso, K.; Schmidt, M.E.;
Koziol, R. Healthy Habits, Happy Homes: Methods and baseline data of a randomized controlled trial to
improve household routines for obesity prevention. Prev. Med. 2012, 55, 418–426. [CrossRef] [PubMed]
Martin, A.; Barajas, R.G.; Brooks-Gunn, J.; Hale, L. Parenting services may be an opportunity for improving
bedtime routines among at-risk preschoolers. Behav. Sleep Med. 2011, 9, 237–242. [CrossRef] [PubMed]
Cespedes, E.M.; Gillman, M.W.; Kleinman, K.; Rifas-Shiman, S.L.; Redline, S.; Taveras, E.M. Television
viewing, bedroom television, and sleep duration from infancy to mid-childhood. Pediatrics 2014, 133,
e1163–e1171. [CrossRef] [PubMed]
Sorensen, G.; Emmons, K.; Hunt, M.K.; Barbeau, E.; Goldman, R.; Peterson, K.; Berkman, L. Model for
incorporating social context in health behavior interventions: Applications for cancer prevention for
working-class, multiethnic populations. Prev. Med. 2003, 37, 188–197. [CrossRef]
Lindsay, A.C.; Wallington, S.F.; Greaney, M.L.; Hasselman, M.H.; Tavares Machado, M.M.; Mezzavilla, R.S.
Brazilian Immigrant Mothers’ Beliefs and Practices Related to Infant Feeding: A Qualitative Study. J. Hum. Lact.
2017, 33, 595–605. [CrossRef] [PubMed]
Lindsay, A.C.; Wallington, S.F.; Greaney, M.L.; Hasselman, M.H.; Machado, M.M.; Mezzavilla, R.S.;
Detro, B.M. Sociocultural and Environmental Influences on Brazilian Immigrant Mothers’ Beliefs and
Practices Related to Child Feeding and Weight Status. Matern. Child Health J. 2017, 21, 1085–1094. [CrossRef]
[PubMed]
Lima, A.; Siqueira, C.E. Brazilians in the US and Massachusetts: A Demographic and Economic Profile.
Gastón Institute Publications, Paper 50. 2007. Available online: http://scholarworks.umb.edu/gaston_
pubs/50/ (accessed on 20 April 2018).
Goza, F. Brazilian immigration to North America. Int. Migr. Rev. 1994, 28, 136–152. [CrossRef] [PubMed]
Tovar, A.; Hennessy, E.; Must, A.; Hughes, S.O.; Gute, D.M.; Sliwa, S.; Boulos, R.J.; Vikre, E.K.; Kamins, C.L.;
Tofuri, K.; et al. Feeding styles and evening family meals among recent immigrants. Int. J. Behav. Nutr. Phys. Act.
2013, 10, 84. [CrossRef] [PubMed]
Culley, L.; Hudson, N.; Rapport, F. Using focus groups with minority ethnic communities: Researching
infertility in British South Asian communities. Qual. Health Res. 2007, 17, 102–112. [CrossRef] [PubMed]
Kidd, P.S.; Parshall, M.B. Getting the focus and the group: Enhancing analytical rigor in focus group research.
Qual. Health Res. 2000, 10, 293–308. [CrossRef] [PubMed]
Lindsay, A.C.; Arruda, C.A.M.; Tavares Machado, M.M.; De Andrade, G.P.; Greaney, M.L. If you let them,
they will be on it 24 hours a day”: A qualitative study conducted in the United States exploring Brazilian
immigrant mothers’ beliefs, attitudes, and practices related to screen time behaviors of their preschool-aged
children. JMIR Preprints. 2018. [CrossRef]
Lindsay, A.C.; Arruda, C.A.M.; Tavares Machado, M.M.; De Andrade, G.P.; Greaney, M.L. A qualitative
study exploring how Brazilian immigrant mothers living in the United States obtain information about
physical activity and screen-viewing for their preschool-aged children. BMJ Open 2018, 8, e021844. [CrossRef]
[PubMed]

Int. J. Environ. Res. Public Health 2018, 15, 1923

59.
60.
61.
62.
63.
64.

65.
66.

67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

77.
78.

16 of 17

Marin, G.; Sabogal, F.; Marin, B.V.; Otero-Sabogal, R.; Perez-Stable, E.J. Development of a short acculturation
scale for Hispanics. Hisp. J. Behav. Sci. 1987, 9, 183–205. [CrossRef]
Miles, M.; Huberman, A. Qualitative Data Analysis, 2nd ed.; Sage: Thousand Oaks, CA, USA, 1994.
Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
Vaismoradi, M.; Turunen, H.; Bondas, T. Content analysis and thematic analysis: Implications for conducting
a qualitative descriptive study. Nurs. Health Sci. 2013, 15, 398–405. [CrossRef] [PubMed]
Peña, M.M.; Rifas-Shiman, S.L.; Gillman, M.W.; Redline, S.; Taveras, E.M. Racial/Ethnic and Socio-Contextual
Correlates of Chronic Sleep Curtailment in Childhood. Sleep 2016, 39, 1653–1661. [CrossRef] [PubMed]
Petrov, M.E.; Vander Wyst, K.B.; Whisner, C.M.; Jeong, M.; Denniston, M.; Moramarco, M.W.; Gallagher, M.R.;
Reifsnider, E. Relationship of Sleep Duration and Regularity with Dietary Intake Among Preschool-Aged
Children with Obesity from Low-Income Families. J. Dev. Behav. Pediatr. 2017, 38, 120–128. [CrossRef]
[PubMed]
Jiang, F.; Zhu, S.; Yan, C.; Jin, X.; Bandla, H.; Shen, X. Sleep and obesity in preschool children. J. Pediatr. 2009, 154,
814–818. [CrossRef] [PubMed]
Martinez, S.M.; Tschann, J.M.; Butte, N.F.; Gregorich, S.E.; Penilla, C.; Flores, E.; Greenspan, L.C.; Pasch, L.A.;
Deardorff, J. Short Sleep Duration Is Associated with Eating More Carbohydrates and Less Dietary Fat in
Mexican American Children. Sleep 2017, 40, zsw057. [CrossRef] [PubMed]
Martinez, S.M.; Tschann, J.M.; Greenspan, L.C.; Deardorff, J.; Penilla, C.; Flores, E.; Pasch, L.A.;
Gregorich, S.E.; Butte, N.F. Is it time for bed? Short sleep duration increases risk of obesity in Mexican
American children. Sleep Med. 2014, 15, 1484–1489. [CrossRef] [PubMed]
Martinez, S.M.; Thompson-Lastad, A. Latino Parents’ Insight on Optimal Sleep for Their Preschool-Age
Child: Does Context Matter? Acad. Pediatr. 2015, 15, 636–643. [CrossRef] [PubMed]
Boles, R.E.; Halbower, A.C.; Daniels, S.; Gunnarsdottir, T.; Whitesell, N.; Johnson, S.L. Family Chaos and Child
Functioning in Relation to Sleep Problems Among Children at Risk for Obesity. Behav. Sleep Med. 2017, 15,
114–128. [CrossRef] [PubMed]
Haines, J.; McDonald, J.; O’Brien, A.; Sherry, B.; Bottino, C.J.; Schmidt, M.E.; Taveras, E.M. Healthy Habits,
Happy Homes: Randomized trial to improve household routines for obesity prevention among preschool-aged
children. JAMA Pediatr. 2013, 167, 1072–1079. [CrossRef] [PubMed]
Anderson, S.E.; Sacker, A.; Whitaker, R.C.; Kelly, Y. Self-regulation and household routines at age three and
obesity at age eleven: Longitudinal analysis of the UK Millennium Cohort Study. Int. J. Obes. 2017, 41,
1459–1466. [CrossRef] [PubMed]
Chaput, J.P.; Gray, C.E.; Poitras, V.J.; Carson, V.; Gruber, R.; Birken, C.S.; MacLean, J.E.; Aubert, S.;
Sampson, M.; Tremblay, M.S. Systematic review of the relationships between sleep duration and health
indicators in the early years (0–4 years). BMC Public Health 2017, 17 (Suppl. 5), 855. [CrossRef] [PubMed]
Carter, B.; Rees, P.; Hale, L.; Bhattacharjee, D.; Paradkar, M.S. Association Between Portable Screen-Based
Media Device Access or Use and Sleep Outcomes: A Systematic Review and Meta-analysis. JAMA Pediatr.
2016, 170, 1202–1208. [CrossRef] [PubMed]
Dube, N.; Khan, K.; Loehr, S.; Chu, Y.; Veugelers, P. The use of entertainment and communication technologies
before sleep could affect sleep and weight status: A population-based study among children. Int. J. Behav.
Nutr. Phys. Act. 2017, 14, 97. [CrossRef] [PubMed]
Chahal, H.; Fung, C.; Kuhle, S.; Veugelers, P.J. Availability and night-time use of electronic entertainment
and communication devices are associated with short sleep duration and obesity among Canadian children.
Pediatr. Obes. 2013, 8, 42–51. [CrossRef] [PubMed]
Chaput, J.P.; Leduc, G.; Boyer, C.; Bélanger, P.; LeBlanc, A.G.; Borghese, M.M.; Tremblay, M.S. Electronic
screens in children’s bedrooms and adiposity, physical activity and sleep: Do the number and type of
electronic devices matter? Can. J. Public Health 2014, 105, e273–e279. [CrossRef] [PubMed]
Fuller, C.; Lehman, E.; Hicks, S.; Novick, M.B. Bedtime Use of Technology and Associated Sleep Problems in
Children. Glob. Pediatr. Health 2017, 4. [CrossRef] [PubMed]
Taveras, E.M.; Gortmaker, S.L.; Hohman, K.H.; Horan, C.M.; Kleinman, K.P.; Mitchell, K.; Price, S.; Prosser, L.A.;
Rifas-Shiman, S.L.; Gillman, M.W. Randomized controlled trial to improve primary care to prevent and manage
childhood obesity: The High Five for Kids study. Arch. Pediatr. Adolesc. Med. 2011, 165, 714–722. [CrossRef]
[PubMed]

Int. J. Environ. Res. Public Health 2018, 15, 1923

79.

80.

81.

82.

83.

17 of 17

Barkin, S.L.; Finch, S.A.; Ip, E.H.; Scheindlin, B.; Craig, J.A.; Steffes, J.; Weiley, V.; Slora, E.; Altman, D.;
Wasserman, R.C. Is office-based counseling about media use, timeouts, and firearm storage effective?
Results from a cluster-randomized, controlled trial. Pediatrics 2008, 122, e15–e25. [CrossRef] [PubMed]
Schmidt, M.E.; Haines, J.; O’Brien, A.; McDonald, J.; Price, S.; Sherry, B.; Taveras, E.M. Systematic review of
effective strategies for reducing screen time among young children. Obesity 2012, 20, 1338–1354. [CrossRef]
[PubMed]
Davis, R.E.; Cole, S.M.; Blake, C.E.; McKenney-Shubert, S.J.; Peterson, K.E. Eat, play, view, sleep: Exploring
Mexican American mothers’ perceptions of decision making for four behaviors associated with childhood
obesity risk. Appetite 2016, 101, 104–113. [CrossRef] [PubMed]
Penilla, C.; Tschann, J.M.; Sanchez-Vaznaugh, E.V.; Flores, E.; Ozer, E.J. Obstacles to preventing obesity
in children aged 2 to 5 years: Latino mothers’ and fathers’ experiences and perceptions of their urban
environments. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 148. [CrossRef] [PubMed]
Hale, L.; Rivero-Fuentes, E. Negative acculturation in sleep duration among Mexican immigrants and
Mexican Americans. J. Immigr. Minor. Health 2011, 13, 402–407. [CrossRef] [PubMed]
© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

