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Abstract

The promotion of healthy infant feeding is increasingly recognized as an important obesity

prevention strategy. This is relevant for American Indian (AI) populations, who exhibit high levels

of obesity and low compliance with infant feeding guidelines. The literature examining the

knowledge, attitudes and beliefs (KAB) surrounding infant feeding within the AI population is

sparse and focuses primarily on breastfeeding, with limited information on the introduction of
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solid foods and related practices that may be important in an obesity prevention context. This

research presents descriptive findings from a baseline KAB questionnaire on infant feeding and

related behaviors, administered to mothers (n=438) from five Northwest AI tribes that participated

in the Prevention of Toddler Overweight and Teeth Health Study (PTOTS). Enrollment occurred

during pregnancy or up to 6 months postpartum. The KAB questionnaire focused on themes of

Breastfeeding/Formula Feeding and Introducing Solid Foods, with supplemental questions on

Physical Activity. Knowledge questions were multiple-choice or true/false. Attitudes and beliefs

were assessed on Likert scales. Descriptive statistics included frequencies and percents, and means

and standard deviations. Most women knew basic breastfeeding recommendations and facts, but

fewer recognized the broader health benefits of breastfeeding (e.g., reducing diabetes risk), or

knew when to introduce solid foods. Women believed breastfeeding to be healthy and perceived

their social networks to agree. Attitudes and beliefs about formula feeding and social support were

more ambivalent. This work suggests opportunities to increase the perceived value of

breastfeeding to include broader health benefits, increase knowledge about solid foods, and

strengthen social support.
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The promotion of healthy infant feeding is increasingly recognized as an important strategy

to prevent childhood obesity and related health problems.1–4 Breastfeeding may contribute

to lowering obesity risk by improving appetite regulation.5–7 Although the mechanisms are

not as well understood, several studies suggest a relationship between the premature

introduction of solid foods into the diet and an increase in obesity risk.8,9 This is particularly

relevant for American Indian (AI) and Alaska Native (AN) populations, who have high

levels of childhood obesity and low compliance with current infant feeding guidelines.

Data from the Pediatric and Pregnancy Nutrition Surveillance System indicate that the

prevalence of childhood obesity is highest among AI/AN children (21.1%), compared to

children in other racial and ethnic groups.10

With respect to breastfeeding, the World Health Organization and the American Dietetic

Association recommend exclusive breastfeeding for the first 6 months of life while the

American Academy of Pediatrics recommends 4–6 months of exclusive breastfeeding, with

the introduction of solid foods after that period and continued breastfeeding until at least 12

months.11–13 Recent nationally representative data indicated that only 13.2% of AI/AN

infants were exclusively breastfed for 6 months,14 and only 20.7% were breastfed for 12

months.15

There are fewer studies regarding the introduction of solid foods, however a recent cross-

sectional study showed that many U.S. children received solid foods prior to 6 months of

age. Data were presented by food and showed, for example, that 50.4±5.1% received infant

cereals.16 Although this study included AI/AN subjects, results were not stratified.
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Parental efforts to achieve healthy infant feeding are strongly influenced by personal beliefs

and culture; thus, understanding these forces is imperative for constructing successful

interventions.17 The literature examining the knowledge, attitudes and beliefs (KAB) that

may influence infant feeding within the AI/AN population is sparse and focuses primarily on

breastfeeding, with limited information on the introduction of solid foods or other related

topics relevant to the early prevention of obesity, such as physical activity.18–23

The primary objective of this paper is to help fill gaps in the current understanding of the

knowledge, attitudes and beliefs in AI populations that influence infant feeding practices,

with inclusion of information on the introduction of solid foods and related behaviors. This

may help inform targeted public health efforts within this at-risk group.

METHODS

Study Design and Subjects

Descriptive findings are presented from a KAB questionnaire on infant feeding practices

administered at baseline to mothers in five Northwest AI tribes enrolled in The Prevention

of Toddler Overweight and Teeth Health Study (PTOTS).24 The primary focus of the KAB

questionnaire was infant feeding, including information on solid foods, while a small portion

of the questionnaire was devoted to physical activity in infants to provide supplemental

information on this related topic relevant to the early prevention of obesity.

The PTOTS study design is described elsewhere.24 Briefly, PTOTS was a cluster-

randomized controlled trial. Women from six communities comprising five Northwest AI

tribes were recruited in their second or third trimesters of pregnancy, or up to 6 months

postpartum, via referral by study site coordinators from maternal and child tribal health

programs, including the Special Supplemental Nutrition Program for Women, Infants and

Children (WIC). Mother-child dyads (n=575) were randomized by community to the

intervention or comparison condition. The intervention encompassed multiple strategies to

prevent obesity beginning in infancy. The participating tribes partnered with the Northwest

Portland Area Indian Health Board, the Kaiser Permanente Center for Health Research, and

the National Heart, Lung and Blood Institute to conduct the study, which ran from 2005 to

2012. The study protocol was approved by the tribes and the Northwest Portland Area

Indian Health Board Institutional Review Board.

Survey Tool

The KAB questionnaire25 was developed for the PTOTS study in three stages. First, to

inform the attitudes and beliefs component, focus groups were conducted with community

members that included the target population, fathers and community elders. Second, the

literature was searched for existing questionnaires, as well as current infant feeding and

physical activity recommendations, to inform the knowledge component. Third, although a

formal psychometric analysis of the questionnaire was not performed, the questionnaire was

pretested and revised iteratively three times: with project staff members of child-bearing

age, with mothers and caregivers in the target communities who were not part of the study,

and finally with the first wave of 50 study participants.
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The PTOTS KAB questionnaire addressed three themes: the majority of questions focused

on Breastfeeding/Formula Feeding and the Introduction of Solid Food, and a smaller

number of questions on Physical Activity were included to provide supplemental information

on this related topic. Knowledge questions were framed as multiple-choice or true/false

questions covering relevant facts and current infant feeding11–13,26,27 and physical activity

recommendations.28 Attitude and belief questions were assessed via 7-point Likert scale

responses gauging beliefs about the healthfulness of breastmilk and formula, the appropriate

introduction of solid foods, control over feeding choices, desirable physical activity levels

for infants, and beliefs and perceptions of social support in this context. The original

questionnaire consisted of 42 questions. Two questions were excluded from analysis, one

due to ambiguous wording and one due to low response related to inconspicuous placement

on the questionnaire document. Results are presented for the remaining 40 questions: 25

knowledge questions (11 on Breastfeeding/Formula Feeding, 10 on the Introduction of Solid

Foods and 4 on Physical Activity), and 15 attitude and belief questions (5 per theme).

Results are also shown for an additional section that asked participants to identify, from a

provided list of 10 options, the types of people they consulted for advice about infant

feeding.

Data Collection and Analysis Sample

The KAB questionnaire and a short demographic questionnaire were administered to study

participants upon enrollment in the PTOTS study. Questionnaires were self-administered in

the presence of PTOTS staff, who clarified questions as needed. Photocopies of completed

questionnaires were kept on site, and originals were mailed in batches to the Northwest

Portland Area Indian Health Board for data entry and cleaning. The PTOTS project

coordinator checked all questionnaires for completeness. Omitted and ambiguous answers

were reported to site coordinators to resolve with participants. Participants with incomplete

data were excluded from analysis, producing an analysis sample of n=438 mothers (76% of

the 575 mother-child dyads enrolled). All statistical analyses were conducted using STATA

Software (release 11, 2009, StataCorp LP, College Station, TX).

Statistical Methods

Baseline data were pooled across tribes to increase sample size; preliminary analyses

revealed only a few small differences by tribe for only a few individual knowledge

responses, with no systematic differences in summary scores.

Demographic data (e.g., age, education and adult household composition) were described

using frequencies and percents for categorical variables, and means and standard deviations

for continuous variables.

Frequencies and percents of correct responses for each individual knowledge question are

presented by theme. Additionally, within each theme, a summary knowledge score was

created by summing all correct responses. A total knowledge summary score was created by

summing the total number of correct responses across themes. For each summary score, the

population-average frequency and percent of total possible correct responses is presented.
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Responses to the attitude and belief questions are presented as means and standard

deviations (SD) of the 7-point Likert scale responses.

RESULTS AND DISCUSSION

Knowledge

Knowledge results appear in Table 2. Within the Breastfeeding/Formula Feeding theme,

almost all women recognized that breast milk supplies all the nutrition a baby needs during

the first few months of life. Fewer women were aware of some of the broader health benefits

of breastfeeding. For example, only 39% recognized that breastfed babies have a reduced

risk of diabetes. Misconceptions about breastfeeding were present, with a minority of

women recognizing as false the notion that breastfeeding women lose the weight gained

during pregnancy more slowly than other women.

With respect to questions within the theme of Introducing Solid Foods, just over half of

respondents recognized 6 months as the recommended age for introducing solids, while

knowledge of specific strategies for the successful and safe introduction of healthy solid

foods was varied. For example, while almost all women were able to recognize foods that

are not choking hazards, less than half recognized that fruit is not a common source of food

allergies, and few mothers realized that toddlers may need to be offered a new food up to 12

times before they accept it.

Within the Physical Activity theme, most respondents recognized that babies do not require

playpens and high chairs to be safe and that daily movement is recommended. Respondents

were less certain about the importance of organized play and minimizing prolonged sitting.

Overall, subjects answered an average of 63% of questions correctly. Within themes,

summary scores were highest for questions pertaining to Breastfeeding/Formula Feeding,

followed by Introducing Solid Foods, then Physical Activity.

Attitudes and Beliefs

Responses to the attitude and belief questions appear in Figure 1. Within the Breastfeeding/

Formula Feeding theme, study participants tended to believe strongly that exclusive

breastfeeding for the first 6 months of life is healthy and believed their social networks to

agree. Respondents did not have strong feelings one way or the other about whether formula

feeding for the first 6 months of life is healthy, nor did they perceive their social networks to

have strong feelings either way.

Within the theme of Introducing Solid Foods, respondents tended to believe, although not

strongly, that waiting until baby is 6 months old before giving solid foods is healthy, and

they perceived their social networks to somewhat agree. Women reported feeling high levels

of control about when to introduce solid foods.

Responses for Physical Activity showed that most respondents recognized the negative

effects of television on play, and agreed that movement aids in child brain development. On

the other hand, respondents did not seem to have strong feelings on whether TV is
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educational, whether it keeps kids occupied, or whether parents have a sense of how much

television their children watch.

Social Support Networks

Study participants were asked where they “get advice about when and what to feed my

baby” and were asked to check as many as applied from a list of ten types of peers and

professionals. The three types chosen most often were mother, sister, mother-in-law, or

sister-in-law (78.5%), followed by WIC staff (70.8%), and the doctor (62.1%). The

remaining options (i.e., my friends, my grandmother or aunt, PTOTS staff, Maternal and

Child Health staff, early intervention/Head Start, the nurse, and other) were each selected by

<40% of respondents.

Key Findings and Contributions to the Literature

Literature addressing infant feeding practices in the AI population is sparse, and primarily

covers breastfeeding recommendations and practices.18–23 The present study found that

most women recognized breastfeeding as a healthy and desirable behavior, a finding in

keeping with other reports.18,19,21 The present study appears novel in posing questions about

the broader health benefits of breastfeeding in the context of obesity prevention. With the

extremely high prevalence of diabetes in the AI population,29–31 the finding that few women

were aware of the association of breastfeeding with a reduction in diabetes risk in children

draws attention to a knowledge gap that could be targeted to enhance the perceived value of

breastfeeding.

Given the focus on breastfeeding in the existing infant feeding literature in AI populations,

the present study offers unique insight into potential areas for targeted education to support

the introduction of healthy solid foods, such as clarifying the appropriate age for the

introduction of solid foods, and providing information to assure mothers that fruits are not a

common source of allergies and that new foods may need to be offered many times before

they are accepted. Such strategies could support exclusive breastfeeding by averting the

premature introduction of solid foods, and might increase the success of introducing fruits

and vegetables into the diet.

Other studies of infant feeding in AI populations have highlighted the importance of social

networks in providing support for breastfeeding.18–23 Overall, the present study found that

women perceived their support networks to agree that breastfeeding is healthy, but

participants were not asked whether their perceptions differed by type of support person

(e.g., different types of family members or peers). Others have shown that the perception of

social support may vary by the type of support person considered, with perceived stronger

support from grandmothers and less support from husbands, as an example.19 The present

study appears unique, however, in asking about the perceived beliefs of family and friends

about formula feeding. Results indicate that respondents did not perceive their support

networks to think of formula feeding as either healthy or unhealthy. It is possible that this

somewhat indirect lack of added support for breastfeeding may work to limit the translation

of knowledge and intent to breastfeed into practice. These findings suggest a need to
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strengthen social support to promote breastfeeding, without denigrating the value of formula

feeding.

Finally, this study appears unique in including questions about recommended physical

activity levels for infants; highlighting the connection between diet and physical activity.

Although results were limited to varied responses on only a few questions, this contribution

highlights the need to further fill this gap in the literature.

Limitations

While the KAB questionnaire was the product of a thoughtful process intended to deliver

timely and culturally relevant questions, formal psychometric testing was not conducted due

to limited resources. Some quality issues became apparent during analysis. As discussed

previously, two questions were excluded from analysis due to ambiguous wording and low

response. Furthermore, some questions were multiple-choice questions with up to six

possible responses, while others were true/false questions with only two possible responses.

Thus, if guessing, women would have been more likely to exhibit “lower knowledge” on the

multiple-choice questions than the true/false questions by chance alone, which could have

biased conclusions regarding the areas of weakest knowledge. Finally, while the knowledge

questions preceded the attitude and belief questions on the questionnaire document, it is

possible that the phrasing of some of the attitude and belief questions (e.g., “waiting until a

baby is 6 months old before giving solid foods is healthy”) could have caused respondents to

infer the correct responses to related knowledge questions, causing false inflation of

observed knowledge.

CONCLUSIONS

Public health interventions to promote healthy infant feeding are needed in the AI

population. Successful interventions must be responsive to what mothers know and believe,

yet research providing this information is sparse within the AI population. Women in the

present study lacked a nuanced understanding of the benefits of breastfeeding, and had gaps

in knowledge about when and how to successfully introduce solid foods. Furthermore, this

study found that women perceived their social networks to regard breastfeeding as healthy,

but to be ambivalent about formula feeding. These novel findings provide insight into

potential areas for improving infant feeding practices in the AI population, including:

enhancing education about the timing and methods for the introduction of solid foods,

strengthening social networks to support healthy infant feeding choices, and expanding the

perceived value of breastfeeding to include broader health benefits, particularly in the

context of childhood obesity.
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Figure 1.
Means ± standard deviations of responses to attitude and belief questions posed on a 7-point

Likert scale on a knowledge, attitudes and beliefs questionnaire on infant feeding and

physical activity administered at baseline to mothers participating in the Prevention of

Toddler Overweight and Teeth Health Study (PTOTS), n=438

Eckhardt et al. Page 10

J Acad Nutr Diet. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Eckhardt et al. Page 11

Table 1

Demographic characteristics at baseline of mothers participating in the Prevention of Toddler Overweight and

Teeth Health Study (PTOTS), n=438

Continuous Variables Mean±SD

Age 25.3±5.8

Categorical Variables Frequency (%)

Education

 Less than H.S.a diploma/G.E.D.b 120 (27.4)

 H.S. diploma/G.E.D. 248 (56.6)

 Advanced degree 70 (16.0)

Adult household composition

 Single parent only 33 (7.5)

 Spouse/life partner only 194 (44.3)

 Spouse/partner + other adults 128 (29.2)

 Other adults but no spouse/partner 83 (18.9)

a
High School

b
General Educational Development test

J Acad Nutr Diet. Author manuscript; available in PMC 2015 October 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Eckhardt et al. Page 12

Table 2

Frequency of correct answers to individual knowledge questions, and summary knowledge scores from a

knowledge, attitudes and beliefs questionnaire on infant feeding and physical activity administered at baseline

to mothers participating in the Prevention of Toddler Overweight and Teeth Health Study (PTOTS), n=438

Individual Questions: Breastfeeding/Formula Feeding Frequency of Correct
Responsea (%)

False: b Babies who receive only breast milk for the first few months of life become picky eaters as toddlers 429 (98.0)

True: Breastfed and bottle fed babies generally give you a sign when they are full 410 (93.6)

True: Babies who receive only breast milk for the first few months of life get all the nutrition they need from
breast milk

401 (91.5)

False: Babies who receive only breast milk for the first few months of life have as many allergies as formula fed
babies

380 (86.7)

True: Baby formula must never be warmed in the microwave 362 (82.7)

It is neverc OK to prop the bottle when baby is lying down 350 (79.9)

True: Babies who receive only breast milk for the first few months of life have fewer ear infections 280 (63.9)

At 4–7 days baby should have 5–6 wet or poopie diapers if getting enough breast milk 265 (60.5)

True: Babies who receive only breast milk for the first few months of life are less likely to develop diabetes when
they get older

171 (39.0)

False: Mothers who breastfeed lose the weight gained during pregnancy more slowly 134 (30.6)

True: Babies who receive only breast milk for the first few months of life have less “smelly” diapers 127 (29.0)

Individual Questions: Introducing Solid Foods Frequency of Correct
Response (%)

Yogurt and mashed bananas are NOT a choking hazard 418 (95.4)

False: It is OK to give 3 month old baby cow’s milk if you run out of formula 416 (95.0)

False: It is not possible for a small child to know when they are full 342 (78.1)

A baby should be introduced to a cup by the age of 8–12 months 283 (64.6)

True: Always wait 5–7 days before introducing a new food or giving your child a food she did not like before 271 (61.9)

Baby drooling a lot is NOT a sign that baby is ready for solid food 257 (58.7)

The best time to introduce solid food is 6 months 237 (54.1)

Fruit is not a common source of food allergies 202 (46.1)

A one day old baby’s stomach is the size of a marble 188 (42.9)

A toddler may need to be offered new food 12 times before they accept it 67 (15.3)

Individual Questions: Physical Activity Frequency of Correct
Response (%)

True: Toddlers and preschoolers should have at least 1 hour of movement per day 414 (94.5)

False: Babies need to stay in playpens and high chairs to remain as safe as possible 285 (65.1)

Each day toddlers should play in an organized way for 30 minutes 200 (45.7)

Toddlers and preschoolers should NOT sit without moving for more than 60 minutes 30 (6.9)

Summary Knowledge Scores Mean Percent and
Frequency of Total

Possible Correct
Responses
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Individual Questions: Breastfeeding/Formula Feeding Frequency of Correct
Responsea (%)

Breastfeeding/formula feeding 69% (7.6/11)

Introducing solid food 61% (6.1/10)

Physical activity 53% (2.1/4)

Total knowledge 63% (15.8/25)

a
Responses to individual questions are shown in descending order of frequency of correct answers within each theme

b
Correct responses for true/false question are indicated in bold

c
Correct responses for multiple-choice questions are indicated in bold (correct response taken from the multiple-choice options on the

questionnaire document)
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