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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 [1] and they experience high rates of overweight and obesity. These high 
rates are especially true for children [2] and women of Mexican descent [3]. Obesity is the combined result of increased 
consumption of foods that are calorie dense and inadequate physical activity [4, 5]. However, there is epidemiologic 
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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 [28]. 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 [29]. 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 [30]. Respondent 
burden can occur if participants perceive a psychological, physical, or financial hardship in relation to processes in a 
research project [31]. 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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valid method to record rest/activity patterns in preschool children [36] and adults [37]. 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 [36]. 

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 [38]. 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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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 

Keeping track of my and my child’s activity using the diary was: 
 

1-Neutral 
7-Easy 
2-Very easy 

Wearing the activity monitor was: 
 
 

1-Some discomfort experienced 
1-Neutral 
4-Comfortable 
4-Very comfortable 

The monitor interfered with my activity: 
 

1-It interfered minimally with my activity 
9-It did not interfere with my activity 

I would be willing to wear the monitor again: 
 

1-Maybe 
3-Yes 
6-Definitely 

I would recommend other mothers to participate in this study: 
5-Yes 
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). 



www.sciedu

Published by

4 Disc
The purpos
community
mothers in 
community
used. There
Maternal A
experience 
a different 

A few of t
concern of 
curios [39]. T
financially 
consent ma
important f
minority o
participate 

All of the p
complete th
data the act
parallels th
influence h
levels of ed
from a rese
horizontal 
sensitivity 
ensure that

 

upress.com/cns   

y Sciedu Press 

cussion 
se of this study
y setting by as

this study adh
y setting. How
e was a misma

Acceptability S
burden while p
perspective of 

the mothers vo
their child dam
To relieve the p
responsible fo

aterials. Provid
for researchers
r low-income 
due to the fear

participants an
he 24-hour slee
tigraph data co
he horizontal l
how individual
ducation. For c
earcher’s backg
axis. Similar 
to community

t adequate and 

Fig

                           

 
y was to evalu
ssessing the ma
hered to and ac
ever, some of 
atch between th
urvey. Based o
participating in

f their experien

oiced worries a
maging the equ
participants fro
or lost or dama
ding a clear m
s wishing to in
communities. 

r of being finan

nswered the sle
ep log. Sleep re
ollected. The da
line of the act
l interprets visu
community me
ground, the fra
to the issues 

y members’ fra
accurate data c

ure 4. Exampl

                            

uate the feasibi
aternal adheren
ccepted the use
the participant
he answers obt
on the survey q
n the study. On
ce with the stu

about the safek
ipment was esp
om such concer
aged equipmen
essage that exp
ncorporate bio
If this messag

ncially respons

ep habit questi
esearchers use t
ata collected on
tigraphy record
ual images they
embers who co
ame of referenc
encountered w

ames of refere
collection takes

le of 24-hour sl

                           

lity of using ac
nce and accep
e of actigraphy
ts did experien
tained in the su
questions, it co

n the other hand
udy. 

keeping and fi
pecially true if 
rns in future stu
nt. This inform
plains who is 

obehavioral me
ge is not clear
sible for damag

ion on the slee
the data collect
n the 24-hour s
ding (See Figu
y see [40]. Fram

ome from cultu
ce for a 24-hou
when collectin
ence needs to t
s place. 

leep log and ho

                         C

ctigraphy and 
tance to the d
y and sleep dia
nce difficulties 
urvey question
ould be assume
d, the results fr

financial respon
f the mothers ch
udies, they wil

mation will be 
responsible fo
easures that re
rly provided, c
ged or lost equi

ep diary. Howe
ted in the 24-ho
sleep logs is plo
ure 4). Frames
mes of referenc
ural or socioec
ur time period m
ng data with in
take place whe

ow it parallels 

Clinical Nursing 

sleep diaries w
ata collection 
aries as metho
related to the 

ns and the open
ed that most of
rom the open-e

nsibility of the
haracterized th
ll be informed t
discussed and

or damaged or 
equire the use 
community me
ipment.  

ever, several of
our sleep logs a
otted on a linea
s of reference 
ce vary across 
conomic backg
may be a clock
nstruments tha
en developing

actigraph outp

Studies, 2013, V

with Latino mo
methods. Seve

ods to assess sl
data collection

n-ended questi
f the participan

ended questions

e study equipm
eir children as 
that they will n

d included in t
misplaced equ
of equipment

embers may no

f the participan
as a way of vali
ar frame of refe

are mental im
languages, cul

grounds that are
k, not a 24-hou
at use Likert s
 data collectio

put 

Vol. 1, No.2 

65

others in a 
eral of the 
leep in the 
n methods 
ions in the 
nts did not 
s provided 

ment. This 
restless or 

not be held 
the written 
uipment is 
t in ethnic 
ot wish to 

nts did not 
idating the 
erence that 
mages that 
ltures, and 
e different 
ur log on a 
scales [41], 

on tools to 

 



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

ISSN 2324-7940 E-ISSN 2324-7959 66

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 [32, 33], 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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