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Abstract

Background: Latinos experience high rates of obesity and related sequelae such as diabetes and cardiovascular disease.
Short sleep duration has been associated with obesity in children and adults, but most studies examining the association
focused on non-Latinos. We do not know whether sleep assessment tools such as actigraphy and sleep diaries could be
used with Latino mother-child dyads in community settings. Therefore, this feasibility study evaluated adherence to and
acceptability of actigraphy and sleep diaries as tools for assessment sleep in Latino mothers and preschool children in a
community setting.

Methods: Using a descriptive design, 10 low-income, Spanish-speaking mothers and their 2- to 5-year-old children were
recruited from the community. Mother-child dyads wore actigraphy monitors and mothers completed sleep diary for 5
days. Adherence was evaluated by assessing the percentage of data missing from the actigraph and completed sleep diaries.
Maternal acceptability was evaluated by a survey.

Results: There was minimal missing actigraphy data for a few children during the daytime, but not during the night time.
Participants described some of the difficulties encountered in the study, including worries about the safekeeping of
research equipment, the personal discipline needed to record data, and the confusion experienced using part of the sleep
diaries.

Conclusion: Based on the results from this study, future sleep studies of Latina mothers and their children can be designed

to increase adherence, improve acceptability, and minimize burden.
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1 Introduction

Latinos make up 16% of the U.S. total population ™ and they experience high rates of overweight and obesity. These high
rates are especially true for children ! and women of Mexican descent ¥, Obesity is the combined result of increased
consumption of foods that are calorie dense and inadequate physical activity  %. However, there is epidemiologic
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evidence that short sleep duration is also associated with an increased risk of weight gain in adults * ™ and
children -89,

Several laboratory and a few epidemiologic studies have attempted to tease out the reasons for the association between
short sleep duration and obesity. From laboratory studies, there is evidence that short sleep duration results in decreased
insulin sensitivity ™ poor appetite regulation > * and increased food intake ™ *°!. Individuals exposed to short
sleep duration (<6 hours per night) experienced an increased caloric intake via increased snacking in laboratory
conditions ** and a large population study 7. Although research in this area is slowly emerging, short sleep duration may
also contribute to obesity by influencing levels of physical activity. Women who experience short sleep duration suffer
from fatigue and sleepiness, which can result in decreased physical activity ™. When individuals experience short sleep
duration, there is an increase in the circulation of I1L-6 and TNF-alpha™ 2, which may result in feelings of fatigue and
sleepiness. Schmid et al. Y found a relationship between short sleep duration and physical activity in healthy men, found
that short sleep duration resulted in a decrease a daytime physical activity level. In a non-laboratory setting, young children
who slept <9 hours per night were less active and had a higher BMI, than children who slept >10 hours per night ?2. Two
limitations of laboratory and epidemiologic studies are that they focused on non-Latino populations and sleep duration
measures were mostly based on self-report. Therefore, methodological issues that may influence sleep research in Latinos
have only begun to emerge.

Latino children experience high rates of overweight and obesity . In the Latino culture mothers shape their family’s
lifestyle habits such as diet and physical activity > %, therefore future interventions to prevent obesity in children should
incorporate healthy sleep education for Latino mothers. However, few studies have examined how mothers shape
children’s sleep patterns and behaviors in the home environment. To understand how to incorporate healthy sleep
education as a way to address obesity in Latino children, it is important to study maternal and child sleep behaviors in a
home and community setting. One challenge to studying sleep in Latinos is that it is not known if current methods of
assessing sleep, such as with wrist actigraphy and sleep diaries, are culturally acceptable to this vulnerable population.

Figure 1. Mother and child dyad wearing wrist actigraph (Actigraphs courtesy of Actiwatch, Mini Mitter, Sun River,
OR)

There are several articles that address methodological issues of using actigraphy 2> %271 yet these articles do not address

the sociocultural factors that may prevent Latinos from participating in sleep research in a community setting. For
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example, during the early 2000’s in the U.S., the Immigration and Naturalization Service (INS) began using electronic
ankle bracelets to monitor undocumented immigrants who did not have criminal records . Wearing an actigraph to
record sleep (See Figure 1), although different from the electronic ankle monitors, could be viewed by community
members as meaning that the participant is an undocumented immigrant or a criminal. This social stigma could result in
decreased recruitment or following study protocols in sleep research studies that take place in Latino community settings.

Furthermore, few studies have examined sleep patterns concurrently in Latino mother-child dyads. Latino mothers have
sociocultural considerations and family expectations that can influence the confidence needed to participate in a health
research study .. It is not known if concurrently assessing sleep patterns in Latino mothers and children will increase the
respondent burden that some participants experience in sleep studies that use actigraphy and sleep diaries *%. Respondent
burden can occur if participants perceive a psychological, physical, or financial hardship in relation to processes in a
research project Y. The purpose of this study evaluated adherence to and acceptability of actigraphy and sleep diaries in
Latino mother-child dyads in a community setting, as a first step in establishing protocols for data collection on the
relationship of sleep duration to obesity and other potential variables in Latino families. This knowledge will also will
inform future recruitment and retention strategies for conducting biobehavioral research in a Latino community setting.

2 Method

2.1 Design and subjects

This feasibility study used a descriptive research design to evaluate adherence and maternal acceptability of actigraphy
and sleep diaries with Latino mothers and their preschool children. The study was approved by the institutional review
board of the sponsoring university and the community center where participants were recruited. Convenience sampling
was used for this study. Women who self-identified as being of Latino descent, between the ages of 18-40, who had a child
between the ages of 2 and 5 years, and who stated they could read and write in Spanish or English were eligible to
participate in the study. Women who were pregnant; diagnosed with serious mental illness; taking sedative medications
for sleep; working nights or rotating shifts; or had a child diagnosed with major genetic, medical, or
psychological/behavioral problems were excluded from the study. Consent forms and all other subject materials were
made available in Spanish and English.

2.2 Recruitment and data collection protocol

Participants were recruited from a community center that provided services such as English as a second language and
parenting classes to Latino families in Seattle, WA. To make families aware of the study, flyers were posted in the
community center. In addition, the primary author gave a brief presentation in various classes to introduce the study.
Potential participants contacted the investigator by phone if they were interested in participating in the study. The
participants were then screened, and if they met the inclusion criteria, a meeting was scheduled at a time and place that was
convenient for the participant and her child. All of the participants preferred to have the data collection take place in their
homes.

Data collection using actigraphy and the sleep diaries occurred over 5 week nights/days in the participants’ homes. In
order to control for unpredictable weekend sleep schedules data collection started on a Sunday evening and ended on a
Friday morning. Once women participating in the study gave written consent and preschool children gave verbal assent,
the following study protocol was followed (See Figure 2).

The demographic sheet was administered. Written and verbal instructions on how to use the Maternal/Child Sleeping
Diary and the actigraphy monitor were provided to the mother. The mothers were instructed to wear the monitor
continuously for 5 nights/days, except during bathing, and to use the sleep diary to record their and their child’s sleep for
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the same time period. The mothers were also instructed to push the event marker on their and their child’s actigraph at
bedtime and wake time. Finally, the actigraph was placed on the mother and child’s wrist of the non-dominant hand.

Women and children approached and
consented to participate in the study
(n=10 dyads)

Data collection (n=10 dvads)
Demographic data

Wrist actigraphy X35 days
Sleep Diaries X5 Days

Completed study protocol
(n=10 dyads)

Figure 2. Flow chart of study recruitment and data collection procedures

Although, experts recommend placing the actigraph on childrens’ ankles when assessing sleep in preschool children %%

we found that the children in this study requested to have the actigraph placed on their wrist, just in the same manner as
their mothers. To determine which hand was non-dominant, the investigator asked the mother with which hand did the
child eat or draw on a regular basis. The participants were provided with a phone number to call if there were any questions
or concerns regarding the Maternal/Child Sleep Diary or the actigraphy monitor. On the morning after the fifth night of
data collection (Friday morning), the mother was instructed to remove her and her child’s actigraph. The Maternal
Acceptability Survey was administered and the actigraphs and sleep diaries were picked up after the fifth night of data
collection. The child participants received a copy of the storybook, “Good Night, Dora!”, a box of crayons and a coloring
book that was similar, in color and size, to the sleep diary the mother was using. The use of the coloring book was used to
incorporate into the study the cultural scripts of familism and collectivism ** ®!. These two cultural scripts encourage
Latino families include other family members in their day-to-day activities. In addition, the use of the coloring book
facilitated the inclusion of the child as an active participant in the study. As compensation for their time, mothers were
given a cash card in the value of $75 for participating in the study.

2.3 Measurements

2.3.1 Actigraphy

Maternal and child rest/activity patterns were recorded continuously over five consecutive 24-hour days using a
battery-operated actigraphy monitor (Actiwatch, Mini Mitter, Sun River, OR). The Actiwatch detects motion using an
accelerometer and translates the recordings into activity counts per epoch. The activity count provides a record of rest and
activity that can be scored automatically by a computer algorithm (Actiware, Mini Mitter, Sun River, OR). The actigraphy
monitors were set to record at one-minute epochs and zero crossing mode. Actigraphy has been shown to be a reliable and
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valid method to record rest/activity patterns in preschool children ®® and adults 7. In order to obtain reliable measures of
sleep patterns for the children in this study, sleep data was collected from the mother and child for 5 days *®.

2.3.2 Maternal/child sleep diary

The mothers recorded their preschool child’s and their own sleep patterns for 5 days. The sleep diary assessed bedtime (the
time when the mother and child went to bed at night) and rise time (the time that the mother and child got out of bed in the
morning). The sleep diary asked questions on the intake of beverages and foods that contained caffeine, medications,
bedtime behavior from the previous night, and other events that could affect their or their child’s sleep. The sleep diary
also incorporated a 24-hour sleep log, which was divided into 30-minute epochs where the mothers documented bedtime
and time out of bed. Maternal reports of child rest and activity have shown to be accurate in reporting events like sleep
onset and duration . The Maternal/Child Sleep Diary and the Maternal Acceptability Survey were translated into
Spanish by the first author, back translated by a bilingual nurse scientist, and reviewed by the first author.

2.3.4 Maternal acceptability survey

To assess maternal acceptability, a 7-item survey was administered at the end of the data collection. The survey rated
maternal acceptability and burden of participating in the study on a 5-point Likert scale. Participants rated keeping track of
sleep and wake times in the sleep diary, wearing comfort of the actigraphy monitor, the monitor’s degree of interference
with daily activity, their willingness to wear the monitor again, and the likelihood that they would recommend the study to
other mothers. Two open-ended questions were asked: (1) What were the difficulties that you had in this study? and (2)
What suggestion do you have to improve this study?

2.3.5 Demographic sheet
An investigator-designed demographic sheet was used to collect demographic information. The demographic data
collected was maternal and preschooler age and maternal employment, marital status, employment, and education.

2.4 Data analysis

Maternal adherence to actigraphy and sleep diaries was summarized by percentage of missing data from the actigraph and
completed sleep diaries. Actigraphy data not recorded for more than 30 minutes and not documented in the sleep diary was
assumed to be missing data. Frequencies were used to summarize the mothers’ responses on the Maternal Acceptability
Survey. Answers to open-ended questions were evaluated for similarities and summarized.

3 Results

3.1 Sample characteristics

Ten mother-child dyads were recruited and consented to participate in the study during the spring of 2007. Table 1
summarized participant demographics characteristics. All 10 dyads participated in the 5 nights/days of data collection.
Maternal night time sleep duration was 7.04 hrs (SD + 0.84). Child night time sleep duration was 7.38 hrs (SD + 1.32).

3.2 Adherence to data collection protocol

Adherence to using the actigraph was as follows: One mother-child dyad had periods of missing actigraphy data during
daytime hours over the last 3 days of data collection (15% of their total recording time) but did not have missing actigraphy
data for the 5 nights. In looking at the participant’s answers to the Maternal Acceptability Survey, the participant did
comment that she feared that her child would break the actigraph if she was not watching him. In looking at the actigraph
data, the days when actigraph data was missing, for both the mother and the child, were days in which the child was
attending daycare. One child had missing actigraph data for 3 continuous day/nights. The missing data could be due to an
equipment malfunction or because the child did not wear the actigraph. The Maternal Acceptability Survey from this
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participant did not indicate any difficulties encountered during the study. Therefore, it is unclear why the data was missing
from this participant.

Table 1. Demographic characteristics

Characteristic Mean (SD) or Frequency
Mom age 27.50 (4.6)
Years in US 7.10 (5.4)
Children ages
2 years 3
3 years 2
4 years 3
5 years 2
Marital Status
Married
Living with partner
Employment
Fulltime 8
Not employed 2
Years of education
In Mexico
<6" grade 3
12" grade 3
>12" grade 3
Inthe U.S.
7"-12" grade 1
Language
Spanish
Bilingual 1
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Figure 3. Example of participant's idea of using a clock to replace the sleep log in the sleep diary
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The adherence to the sleep diary had mixed results. There was a 100% completion rate for the questions on the sleep diary.
However, the completion percentage for the 24-hour sleep log in the sleep diary was different. Four mothers had
incomplete 24-hour sleep log data for all 5 recording days, and two mothers had incomplete 24-hour sleep log data for the
last recording day. When looking at the responses on the Maternal Acceptability Survey, none of these participants
mentioned difficulties with the sleep diary. However, as answer to one of the open ended questions in the survey, two
participants did suggest that the log should be replaced by a drawing of a clock (See Figure 3).

3.3 Maternal acceptability to data collection protocol

The results of the Maternal Acceptability Survey can be seen in Table 2. Nine (90%) of the maternal participants agreed
that it was easy to keep track of their children’s and their own rest/activity using the sleep diary. Eight (80%) of the
mothers agreed that wearing the actigraph was comfortable. Nine (90%) of the mothers agreed that the actigraph did not
interfere with their activity, they would be willing to wear the actigraph again, and it was easy to record their child’s and
their bedtime and rise time using the sleep diary. All (100%) of the participants would recommend other mothers
participate in the study.

From the first open-ended question, 7 out of the 10 participants described the difficulties they experienced while
participating in the study. Two participants voiced concerns about the actigraph when they were not with the child. When
asked for clarification, several participants explained that they did not want to be financially responsible if their child
damaged or lost the actigraph. Two other mothers described difficulties related to the personal discipline required to
participate in the study. These difficulties were filling out the forms and having to remove the actigraph before taking a
bath. One participant stated that she had difficulty becoming accustomed to wearing the actigraph the first night. One
participant stated that the actigraph band bothered her child initially. Lastly, one participant stated that she was not sure if
the actigraph event marker was working correctly when she pressed it.

Table 2. Results of Likert scale items on maternal acceptability survey

Question Participant Response Frequency
. . L . . 1-Neutral
Keeping track of my and my child’s activity using the diary was: 7 Easuy
2-Very easy

1-Some discomfort experienced
1-Neutral

4-Comfortable

4-Very comfortable

Wearing the activity monitor was:

The monitor interfered with my activity: 1-1t interfered minimally with my activity
9-1t did not interfere with my activity

. . . 1-Maybe
I would be willing to wear the monitor again:
g g 3-Yes
6-Definitely
I would recommend other mothers to participate in this study: S-ves
P P y: 5-Definitely

From the second open-ended question, which asked the participants to provide information on how to improve the study, 5
mothers did not provide suggestions. Two participants stated that the study should go for a longer period of time. When
asked why, they explained that they believed it would provide a clearer picture of what sleep related behaviors were like in
a household. Three mothers suggested that the 24-hour sleep log should be changed because it was confusing to them. Out
of these three mothers, two suggested that the 24-hour log in the sleep diary should be replaced by the picture of a clock.
One participant provided a drawing to illustrate her ideas related to the use of a clock (see Figure 3).
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4 Discussion

The purpose of this study was to evaluate the feasibility of using actigraphy and sleep diaries with Latino mothers in a
community setting by assessing the maternal adherence and acceptance to the data collection methods. Several of the
mothers in this study adhered to and accepted the use of actigraphy and sleep diaries as methods to assess sleep in the
community setting. However, some of the participants did experience difficulties related to the data collection methods
used. There was a mismatch between the answers obtained in the survey questions and the open-ended questions in the
Maternal Acceptability Survey. Based on the survey questions, it could be assumed that most of the participants did not
experience burden while participating in the study. On the other hand, the results from the open-ended questions provided
a different perspective of their experience with the study.

A few of the mothers voiced worries about the safekeeping and financial responsibility of the study equipment. This
concern of their child damaging the equipment was especially true if the mothers characterized their children as restless or
curios 1. To relieve the participants from such concerns in future studies, they will be informed that they will not be held
financially responsible for lost or damaged equipment. This information will be discussed and included in the written
consent materials. Providing a clear message that explains who is responsible for damaged or misplaced equipment is
important for researchers wishing to incorporate biobehavioral measures that require the use of equipment in ethnic
minority or low-income communities. If this message is not clearly provided, community members may not wish to
participate due to the fear of being financially responsible for damaged or lost equipment.

All of the participants answered the sleep habit question on the sleep diary. However, several of the participants did not
complete the 24-hour sleep log. Sleep researchers use the data collected in the 24-hour sleep logs as a way of validating the
data the actigraph data collected. The data collected on the 24-hour sleep logs is plotted on a linear frame of reference that
parallels the horizontal line of the actigraphy recording (See Figure 4). Frames of reference are mental images that
influence how individual interprets visual images they see “%. Frames of reference vary across languages, cultures, and
levels of education. For community members who come from cultural or socioeconomic backgrounds that are different
from a researcher’s background, the frame of reference for a 24-hour time period may be a clock, not a 24-hour log on a
horizontal axis. Similar to the issues encountered when collecting data with instruments that use Likert scales ™Y,
sensitivity to community members’ frames of reference needs to take place when developing data collection tools to
ensure that adequate and accurate data collection takes place.

Day-time:
A KA 9A A F i F
\I< | ]\
Night-time
i 5 ¥ A A A\ A A A
Yo <p

TR il

Figure 4. Example of 24-hour sleep log and how it parallels actigraph output

Published by Sciedu Press 65



www.sciedupress.com/cns Clinical Nursing Studies, 2013, Vol. 1, No.2

Some participants also voiced concerns related to the personal discipline needed to follow the study protocol. Specifically,
mothers voiced challenges with scheduling time to complete the sleep diary and press the event marker. Although all the
participants were provided with a phone number to call if they had any questions or concerns related to the study, none of
the participants called. Therefore, in future studies, a reminder call or text message will be offered to participants who wish
to be reminded that they need to fill out the sleep diary and press the event marker. Another way of addressing the concerns
related to the personal discipline needed to follow the study protocol is to further incorporate the data collection into the
participants’ daily lives. First, the recording sleep/activity times could be individualized to the participants’ daily patterns.
The linking of the recording sleep/activity times on the sleep diary with their activities in their lives may ease participant
burden. Secondly, the sleep log could be placed on the refrigerator with a magnet. This would serve as a reminder to record
sleep/activity data. Lastly, other technologies such as personal digital assistants in cellular phones could be set up with
reminders for the participants.

An interesting incident in the study was the children’s preference of the actigraph placement. In studies where the sleep
was assessed in preschool children *# %% the actigraphs were placed on the ankle to avoid the child noticing and handling
the actigraph, and to prevent the child from accidentally hurting himself or herself with the device. However, in this study
where sleep was assessed concurrently in mother and child, the children wanted to emulate their mothers by wearing the
actigraph on the wrist. Allowing the child to imitate the mother facilitated the child’s cooperation with the adherence of
wearing the actigraph. One drawback of placing the actigraphs on children’s wrists was that the event marker was pushed
multiple times by the children in a few actigraphs, which meant that the actigraph output had several event marks. This
resulted in having to use the sleep diary to compare the bedtime and wake time. Therefore, the data obtained from the sleep
diary is an important component when performing a study such as the one presented in this manuscript. For this reason, it
is crucial that the mothers can use the sleep diary with ease.

This study has limitations. First, all of the participants were born in Mexico. Therefore, the findings can only be applied to
women from similar sociodemographic backgrounds. Another limitation was that the Maternal Acceptability Survey
assessed the sleep diary as a whole and not the individual sections (i.e. the diary and 24-hour log). One way of correcting
this limitation would be to ask a separate question related to completing the sleep diary questions and the sleep log. Lastly,
sleep was only assessed during the weekdays. Therefore, it is not known if adherence to actigraphy and sleep diaries would
be different during the weekend when sleep schedules typically change are less regular. Despite this limitation, the
information that this feasibility study will inform future research studies that wish to use actigraphy and sleep diaries in a
community setting.

Based on participant feedback, future data collection protocols will be revised to minimize the burden that some of the
participants experienced during this study. The findings in this feasibility study have implications for future nursing
biobehavioral studies in the community setting. First, respondent burden must be assessed because it can affect the quality
and accuracy of the data collected. Second, investigators must examine their data collection methods to ensure that
participants can answer the questions or provide the data requested. Assessing the appropriateness of data collection
methods is important with all populations, but it is especially important when working with ethnic or low-income
communities. The members of such communities may have different frames of reference than the investigators conducting
the study. Lastly, it is important for researchers to address concerns that participants may have related to the study.
Potential participant burden, issues with data collection methods, and possible participant concerns can be easily assessed
by developing a short survey or using the two open-ended question used in this study: (1) What were the difficulties that
you had in this study? and (2) What suggestion do you have to improve this study? Keeping these three implications in
mind will facilitate the process of translational research by improving the collection of biobehavioral measures in the
community.
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