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Background: Smartphone technology is the fastest growing in U.S. populations particularly in
African -American community. Smartphone technology, therefore, may hold promise for improving
health communication and accuracy of dietary intake assessment in this population. There is no
information about maternal perceptions of using smartphone for dietary assessment. This paper
reports the perceptions of low-income African -American mothers of children aged four to five years
towards the use of smartphone for their children’s dietary intake assessment and as a means of
receiving nutritional feedback.
Methods: A total of 17 low-income African -American mothers, who attended a large food pantry
community center in Wisconsin and were eligible to participate in the study, completed either focus
group discussions or individual interviews. The mothers also completed a self-administered
demographic and smartphone activity patterns survey. The mothers who were interested in taking
a photograph of a meal of their child were provided a private email address for sending the
photographs to the researcher using their smartphones.
Results: The focus group and interview data were analyzed using thematic and structural analysis
techniques. Mothers’ mean age was 37 years (range 23-48 years) with mean BMI at 33 (range 23-40).
Children’s mean age was 4.8 years (range 4-5.6 years). Children’s mean BMI percentile was at the
92nd percentile (range 82nd  96th percentile). These mothers seemed to have favorable attitudes
towards the use of smartphones to take photographs of their children’s diets and receive nutritional
feedback for their children.
Conclusion: The mothers in this study have a strong interest in using their smartphones to assess
their children’s diets and download mobile health apps i.e. healthy recipes, and receive nutritional
feedback for their children’s diets via SMS. Smartphone technology appears to hold great potential
in terms of accurate, efficient, user-friendly, and flexible features in helping these low-income
African-American mothers and health care providers to assess children’s dietary intake. Further
studies testing the acceptability of mobile-based health apps in low-income African-American
mothers and its effects on their children’s healthy body weight and nutritional well-being are
warranted.
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Introduction
Childhood obesity remains a public health concern
and requires considerable attention from all stakeholders including policy makers, healthcare providers, schools, teachers and families. Childhood
obesity is defined as a body mass index percentile
(BMI%) ] 95% and overweight as BMI% ] 85%
for age and gender.1 As of 2011-2012, 17% of US
children from 2- to 19- year olds were obese.2 While
the rates of childhood obesity in the general
population are high, they are even higher in low
income African -American population.3 African American girls have the highest rates of obesity
and the leading rate of increase in obesity from
16.3% in 1994 to 29.2% in 2007-2008, compared
with all other racial/ethnic subgroups.3 Overweight
children are at increased risk for multiple health
problems such as heart disease, diabetes, high blood
pressure, and high cholesterol.4 Equally disturbing
health risks for overweight children include poor
self-esteem and depression due to social discrimination.4
Obesity rate among African -American children
tends to be higher than other ethnic groups and has
increased more rapidly over time.5 The current high
rates of obesity among young children in the U.S.
are primarily a result of maternal feeding practices
and environmental factors that lead to excess
caloric intake.6 Few preschoolers met the guidelines
for food energy, vegetables and fruits, and the
numbers are even lower for African American
children.7 Nevertheless, information related to the
quantity and quality of food intake in African American children has not been fully elucidated.
This brings in some challenges against obesity
prevention in these children. Potential factors that
impact food intake and weight status in African American children include limited knowledge of
healthy eating and misperception of child’s weight
status in their parents.7
Information about children’s dietary intake is essential in helping parents and primary care providers develop a plan or strategy to prevent obesity
and maintain healthy weight in children since
obesity has a strong association with nutritional
components.7 There are several methods used for
dietary intake assessment such as a 3-day food
record survey and food frequency questionnaires.
However, these assessment methods have some
disadvantages including underreporting or incomplete reporting due to memory dependent or subject
to bias and time consuming.8 Smartphones have a
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variety of advantages technological features i.e.,
built-in camera which can further prompt the
enhancement of dietary assessment, improve accuracy of dietary assessment and decrease time spent.
National data in 2011 showed that one-third of the
smartphone users were low-income families and
49% of smartphone owners were African Americans.9,10 Given that smartphone technology is the
fastest growing in U.S. populations particularly in
African -American community, smartphone technology may hold promise for improving health
communication and accuracy of dietary intake
assessment in this population. Short message service
(SMS) available in a smartphone offers a low-cost
and relatively discreet method for strengthening
information exchange.
To the best of our knowledge there is no information about maternal perceptions of using smartphone for dietary assessment. This paper is the first
to report the perceptions of low-income African American mothers of young children towards their
use of smartphone to assess dietary intake of their
children and as a means of receiving nutritional
feedback. Given the popularity of smartphone
users, it was hypothesized that individuals would
have favorable attitudes towards the use of smartphone to take photographs of their children’s diets
and receive nutritional feedback via SMS.

Methods
Qualitative methods using two focus-group interview discussions with ten African- American
mothers were conducted in a private meeting
room at a large food pantry community center in
Wisconsin. Another seven mothers who volunteered
to participate but unable to come to the focus
groups were interviewed individually. After obtaining approval from the University Institutional Review Board and a written agreement from the
Center, the recruitment flyers outlining the purposes
of the study, study protocol, eligibility requirements
for participants, and contact information of the
investigators were distributed to women who attended the Center by a trained research assistant.
Eligible individuals include 1) being African American and having a child aged between four and five
years; 2) mainly be responsible in food preparation
for their child; and 3) owning a smartphone with
camera and data capabilities. This age group is
selected because obesity appears to be more prevalent in children aged four and five than younger
children.3 A major factor contributing to excess
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weight gain among this age group is food intake and
mothers are a key food provider and role models for
these children.6,11,12

Data Collection
Similar structured open-ended questions were used
in the focus groups and individuals. Each mother
provided written consent before participating in the
session and was given a $20 gift card to compensate
for her time. The mothers were asked to talk about
dietary patterns of their child and their perceptions
of using smartphone to assess dietary intake of their
child and as a means of receiving information about
their child’s nutrition. The session lasted approximately 60 minutes and was audio recorded. Following the discussion session, information on maternal
age, education, marital status, income, prior experience of sending and receiving text messages, and
patterns in smartphone activity were surveyed via a
self-administered questionnaire. Child’s age, gender
and BMI were also collected in the survey. After
completion of the survey, the researcher asked
mothers to voluntarily take a photograph of their
children’s meal and send the photographs to the

researcher using their smartphone. The mothers
were assigned a private email address for sending
the photographs. All mothers were given a grid
placemat, developed by the researcher- Seal, to be
used when taking photographs of their children’s
meal. Figure 1 presents the photographs of the
meals on a grid placemat of those volunteers’
children at before and after consumption. Figure 2
presents the photographs of the meals without a
grid placemat.

Data Analysis
Interviewed data were professionally transcribed
and coded. The data were then analyzed using
thematic and structural analysis techniques. The
data were coded and categorized independently by
three project team members and the themes developed were compared to enhance the credibility of the
results. Where there was disagreement, discussions
were held to reach consensus. Naturalistic inquiry
trustworthiness was established with evidence in an
audit trail.13 The audit trail included documentation
of the research process, transcriptions of the narratives generated, and reflective notes made during the
discussions. The survey data were calculated using

Figure 1: Photographs of the meals on a grid placemat
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Figure 2: Photographs of the meals without a grid placemat

IBM SPSS† Statistics Version20. Descriptive statistics of frequencies, percentages, means and standard
deviations were calculated.
Mothers

Characteristics

Results
A total of 17 mothers participated in the study.
Mothers’ mean age was 37 years (range 23-48 years)
with mean BMI at 33 (range 23-40). Most mothers
(70%) reported a household income less than
$15,000/year, 82% were unemployed and 53% were
single mothers. Mothers had an average of 2.5
children. Table 1 presents maternal characteristics.
Children’s mean age was 4.8 years (range 4-5.6
years) and most of them were girls (68%). Children’s
mean BMI percentile (calculated from maternal
report of their children’s weight and height) was at
the 92nd percentile (range 82nd  96th percentile).
Data regarding maternal experience in smartphone
activity patterns were present in Table 2. The
common smartphone activities used by this group
of mothers in addition to making and receiving calls
(100%) were texting (89%), playing games (87%),
and listening to music (84%). In addition, 71% of
#JOURNAL OF MOBILE TECHNOLOGY IN MEDICINE

n (%)
Education:
Less than high school
High school
Some college
Annual Income:
B$15,000
$15,000-$19,999
$20,000-$29,999
Employment status:
Part-time employed
unemployed
Marital status:
Single
Living with partner
Married
Divorce

8 (47)
6 (35)
3 (18)
12 (70)
3 (18)
2 (12)
3 (18)
14 (82)
9 (53)
3 (18)
4 (23)
1 (6)

Table 1: Maternal Characteristics (N  17)
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Experience
Call/receive calls
Receive/send emails
Text messages
(SMS)
Listen to music
Listen to news
Browse web/
internet
Banking
Schedule
appointments
Shopping
Play games
Take/send photos
Read news
Download apps
Get direction/maps
Watch video/movies

Always
%

Sometimes
%

Never
%

100
39
54

0
41
42

0
20
4

45
29
23

39
48
57

16
23
20

12
5

49
14

39
81

14
39
44
31
29
18
24

39
48
27
38
46
34
35

47
13
29
31
25
48
41

1) Mothers’ perceptions of using smartphone to take
photos of their children’s dietary intake

Table 2: Smartphone activity patterns

Apps

%

Healthy recipes
Calculated BMI
Food calories
Meal planner
Cooking well
Fitness
Weight tracking

63
39
56
56
64
28
46

Table 3: Smartphone apps related to health information
downloaded by mothers

the mothers used their smartphone to take photographs and send them to their relatives and friends.
The least popular smartphone activity in this group
of mother was using smartphone to schedule
appointment (19%). Seventy-five percent of the
mothers reported that they downloaded health
applications to their phones. Cooking and healthy
recipes were the most downloaded apps by this
group of mothers (64% and 63% respectively, see
Table 3). Some mothers indicated their interest in
mobile-based health advisor or health coaching.
The most concern with regard to downloading of
mobile-based health apps among these mothers was
the cost for app downloads and user’s security such
as hacking. Most mothers (58%) had service plans
with unlimited text and data.
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The following section illustrates the findings from
the focus group discussions and individual interviews. The responses obtained from the focus
groups and individuals appear to be similar. There
are four main themes emerged from analysis: 1)
Mothers’ perceptions of using smartphone to take
photos of their children’s dietary intake; 2)
Mothers’ perceptions towards smartphone; 3)
Mothers’ perceptions towards a receipt of nutritional feedback via smartphone; and 4) Mothers’
perceptions and myth regarding their children’s
diets and obesity.

Most mothers believed that smartphone was a
useful tool and could do several tasks including
taking photos of foods that their children ate. Some
mothers said they took photos of their children
while eating a meal at a restaurant or a fast food
place during special occasions i.e., birthday or some
holidays. Most of them felt that taking photos was
an easy way to see what and how much foods their
children ate. Some mothers showed their interest in
learning more about taking a photo of their
children’s food intake and estimating their children’s
caloric intake from a smartphone as this method
seemed to be new to them.
‘‘I took a photo of my child while eating his sandwich
at McDonald on his birthday and sent it to his
grandma using my smartphone. I think taking photos
was easy and convenient.’’
‘‘I think it is easier than writing down what you eat.
Sometimes it is hard to spell things out. A photo can
show you everything. . . it’s right there.’’
‘‘I agreed. I like the idea of taking photos of foods
and learn how much calories they are. How much do
you eat, too much or too little, etc. My phone can
take many photos. . .you even can go back and look at
them again.’’
2) Mothers’ perceptions towards smartphone
Most mothers felt that smartphone was associated
with their routine and lifestyle although some
mothers had a concern about cost and privacy of
downloading smartphone apps.
‘‘I need to have my smartphone with me. It helps me
to connect to my loved one and someone I need to
talk. I think it is part of my life’’.
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‘‘I used to have a landline phone but not anymore. I
don’t think I need it. . .smartphone is everything. I use
it for everything these days.’’
‘‘I can’t think going out without my smartphone.
When I need help the first thing I look for is my
smartphone.’’
‘‘I use my smartphone to call, send SMS and
sometimes browse internet and download stuff but I
download only free ones. Some apps are expensive.’’
‘‘Sometimes I wanna download music or movie from
my mobile but I got to give them my address, my
email, phone number, etc. . . I don’t feel comfortable. I
am afraid of being tracked and hacked.’’
3) Mothers’ perceptions towards a receipt of nutritional feedback via smartphone
Most mothers stated that they kept their smartphone with them all the time. They also indicated
that their smartphones had SMS features. Some
mothers felt that getting feedback or comments on
their children’s food intake via SMS would help
them improve their children’s diets. Some mothers
expressed that receiving feedback via SMS would be
timeless and low cost. Mothers indicated that SMS
was their preferred method of communication as it
was quick, easy and inexpensive. Some mothers
added that they would like to receive healthy recipes
and real-time feedback via smartphone. One mother
indicated that she would like to learn how to
manage her child’s eating behavior via her smartphone.
‘‘I sometimes can’t think of what food to cook for
my children. Healthy recipes that I can store in my
smartphone would be useful.’’
‘‘I never had real-time feedback from anyone sent to
my smartphone. I would be interested to have
feedback on my child’s diets sent to my phone.’’
‘‘My child takes long time to finish each meal. I
wanted to learn how I could make him eat faster.’’
4) Mothers’ perceptions and myth regarding their
children’s diets and obesity
Mothers were asked to talk about their perceptions
of children’s diets in relation to their health and
obesity. Most mothers indicated that sweet foods
could cause obesity. However, some mothers believed that sweet foods cause obesity in adults but
#JOURNAL OF MOBILE TECHNOLOGY IN MEDICINE

not in children. Some mothers believed that pork
products could cause high blood pressure and fatty
meats cause diabetes. In addition, some mothers did
not believe that juice and soda beverages could
cause childhood obesity. Most mothers stated that
they rarely drink water because they did not like the
taste and neither did their children. Another mother
stated that her children always drank milk, juice,
and/or soda at home. When mothers were asked
about how often the families ate vegetables and
fruits, most of them said they had vegetables and
fruits at least once a day and most were canned
vegetables and fruits.
Most mothers felt that their children were big
because they were growing. This group of mothers
was more concerned about their children had not
eaten enough food than had eaten too much foods.
Some mothers expressed that they talked to their
children to eat whatever given to them at schools so
that they would not feel hungry. Some mothers said
that they encouraged their children to empty their
plates. Some used food as a way to reward their
children.
‘‘I would be telling him. . .don’t waste this. There are
people in Africa who got nothing to eat. . . you have it
and you need to eat it all.’’
‘‘I sometimes say to my child, you will get a cookie or
ice cream if you finish your plate. He would be trying
to empty.’’

Discussion
The findings showed that these low-income AfricanAmerican mothers seemed to have favorable attitudes towards the use of smartphone to take
photographs of their children’s diets and receive
nutritional feedback for their children. The mothers
in this study indicated that smartphones were useful
and associated with their routine and everyday
lifestyle. Most mothers enjoyed taking photographs
using their smartphones. They voluntarily sent the
photographs of their children’s diets to the researcher via their smartphones (see Fig 1). In addition,
most mothers expressed their interest in receiving
real-time feedback for their children’s diets via SMS.
More than 85% of the mothers already used their
smartphones to send or receive text messages from
family members and friends. National surveys
revealed that minority parents including African
Americans frequently communicate via mobile
phone technology.1416 The mothers’ perceptions of
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usefulness and ease of use of smartphones can lead
to subsequent acceptance of mobile-based health
interventions. Studies show that perceived usefulness and ease of use of information technology
strongly predict users’ acceptance and intention to
receive information or engage in mobile-based
health interventions.17 Smartphones, therefore,
hold great promise for reaching these low-income
African -American mothers and providing them
health interventions to support their children’s
health. SMS is inexpensive and seems to be a
feasible and acceptable method of communication
and delivering nutritional feedback to the mothers
in this study.
The mothers also indicated their interest in mobilebased health applications (apps) and 75% of them
downloaded health apps such as healthy recipes to
their smartphones. The findings are consistent with
previous study that women appear to be taking the
lead when it comes to smartphone technology
use18,19 and download health apps.18 Studies show
that African -American women are more likely than
White ones to download apps and access health
information on their phones.18,20 Smartphone apps
allow users to receive resources for feedback and
other information needs. However, cost of some
smartphone apps and the user security and privacy
issue can impact on the download behaviors of
these mothers. Standards regarding user security
and privacy must be upheld if we are to design a
mobile-based health intervention and implementation.
The mothers in this study did not perceive their
children as being overweight although their children’s mean BMI percentile was at the 92nd
percentile. Instead the mothers felt that their
children were big because they were growing. The
findings demonstrated similar results to previous
research. Low-income African -American mothers
are more likely to underestimate their children’s
body weight.21,22 A population-based study found
that African -American mothers reported higher
levels of restriction, pressure-to-eat, and monitoring
of their child’s food intake compared to white
mothers.23 These feeding practices can negatively
influence their child’s eating behaviors and food
intake; leading to overeating and obesity.24,25 Therefore, it is imperative to help parents change their
feeding practices and their perceptions on child’s
weight status and child’s eating behaviors. These
low-income mothers have pervasive interest in
mobile-based health information make it a promis#JOURNAL OF MOBILE TECHNOLOGY IN MEDICINE

ing platform for improving maternal feeding practices and reducing childhood obesity. More research
targeting different socioeconomic and ethnic groups
of mothers is recommended to find out their
perceptions towards the use of smartphone and
if any new themes are emerged from different
populations.

Limitations
A few limitations need to be considered. This study
was conducted in low-income African American
mothers with children aged four and five years;
therefore, the findings may not be generalizable to
other populations of mothers from different socioeconomic or cultural backgrounds. In addition, the
data with regards to body weight and height of the
mothers and their children were from maternal selfreport and that could be biased.

Conclusion
The study shows that these African -American
mothers have a strong interest in using their
smartphones to assess their children’s diets and
download mobile health apps i.e. healthy recipes,
and receive nutritional feedback for their children’s
diets via SMS. Smartphone technology appears to
hold great potential in terms of efficient, userfriendly, and flexible features in helping these
African -American mothers and health care providers to assess children’s dietary intake. Technology
features in smartphones have potential to enhance
health communications and enable health care
providers to deliver mobile-based health and nutrition interventions to improve maternal feeding
practices and dietary management for their children. Further studies testing the acceptability of
mobile-based health apps in low-income African American mothers and its effects on their children’s
healthy body weight and nutritional well-being are
warranted.
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