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This decision will affect that child’s life for the next few days, 

change every feeding to meet the child’s nutritional needs and to protect vulnerable infants 

1 This chapter will discuss the benefits and rates of 

breastfeeding, reasons why some mothers stop breastfeeding (including not receiving 

enough support from their communities), and breastfeeding in public. 

2

3-5

6  
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7 

made using cow’s milk which can be difficult for an infant’s under 

1  

A 2018 research study conducted in Canada, analyzed 1,087 infants to determine 

the association between gut microbiome and overweight and obesity. Researchers found 

that exclusive formula feeding appeared to stimulate changes in microbiota that are 

associated with being overweight. The results also distinguished early infancy as a critical 

period when transient gut dysbiosis may lead to increased risk of overweight and obesity.8 

All and all, breastmilk proves to be more favorable for an infant’s body, specifically their 

digestive tract.

’

1 9 In fact, researchers in 

Germany found that for as long as breastfeeding is continued oxytocin will be released 

which in turn will reduce stress and blood pressure and can even raise a person’s pain 

threshold.10 More importantly, 
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11 

the mother’s

12

13 T

14

15

16

16 Breastfeeding 

not only saves money on medical costs but also saves money from parents’ wallets as well. 

It is estimated to cost a family $1,200-1,500 for purchasing formula for the first year of an 

infant’s life, compared to breastmilk which the human body produces.15  
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Breastmilk is also considerably more beneficial to the environment than formula, 

specifically formula made from cow’s milk. Greenhouse gases are emitted into the 

environment from cow’s milk production, including the processing and transportation of 

the product.18 Globally for every 100 kg of raw milk produced and processed, only 20 kg 

is used for producing powered milk, leading to production of 2.2 kg of powdered milk in 

formula containers.18 According to the Food and Agriculture Organization of the United 

Nations,  for each 1 kg of powdered milk production and processing, 21.8 kg CO2-eq of 

greenhouse gasses are emitted.17 For example, this means the amount of greenhouse gasses 

that are emitted from producing three, 12.5oz formula containers is equivalent to driving 

53.3 miles, in an average passenger vehicle.19 This is an issue because hundreds of millions 

of formula containers are produced annually. 20 

One study reported, in the United States more than 550 million containers, 86,000 

tons of metal and 364,000 tons of paper are added to landfills every year from infant 

formula alone.20 Not only are greenhouse gasses emitted from the production of the 

powdered milk formula but also in the creation of the packaging and transportation of 

formula containers. These containers are especially bad for the environment as they are 

typically made from aluminum and plastic, both non-biodegradable materials. The infant 

formula industry’s carbon footprint is massive, though, formula production could be 

decreased if more women breastfed their infants.  
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21

child’s diet 3

22

23  

Table 1. 2018 Breastfeeding rates compared to Healthy People 2020 goals. 

 2018 Breastfeeding 

Rates 

Healthy People 

2020 Objectives 

Infants ever breastfed 83.2% 81.9% 

Infants breastfeeding at 6 months 57.6% 60.6% 

Infants breastfeeding at 12 months 35.9% 34.1% 

Infants exclusively breastfeeding at 3 months 46.9% 46.2% 

Infants exclusively breastfeeding at 6 months 24.9% 25.5% 
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the infant’s 

24-26 Aside from medical or physical reasons, 

recently more research has emphasized the support (or lack thereof) that parents receive 

for breastfeeding. S

24 

27

27
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 28

section 7 of the Fair Labor Standards Act “requires employers to provide reasonable break 

child’s birth each time such employee has need to express the milk”. 29 esearch has even 

shown that when employees receive support to express breast milk at work, they have 

increased health care savings,30 higher productivity and satisfaction with their jobs31 and in 

return employees display higher retention rates.32 Supporting women about breastfeeding 

is essential to meet the AAP and WHO recommendations, particularly for women who 

choose to breastfeed outside the comfort of their home. 

33

34

35-38

women’s stories and opinions of 

35 The first theme was ‘breastfeeding 
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as a human right’ with positive comments stating breastfeeding 

child. The second theme was ‘permission within boundaries’ with comments focusing on 

covered up. The last theme was ‘public restraint of breast(feeding) as acknowledgement

’ with comments expressing that breasts are a sexual organ and 

women’s

36 37

37 The public spaces 

they used in their study were a

37

38  

Specifically looking at places of worship, the Pew Research Center for Religion 

and Public Life found that people who frequently (at least once a week) attend religious 
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services tend to be conservative.39 Conservative ideas in regard to breastfeeding would be 

that breastfeeding is beneficial to the infant, but a mother should be covered if she chooses 

to nurse in public.40 One recent research study looked at maternal religious involvement 

and breastfeeding initiation and duration. The researchers found that women who 

frequently attend religious services are more likely to initiate breastfeeding compared to 

those who never attend services. However, they also found that women who attended 

services frequently had a weaker association with breastfeeding for a full six months.41 

These findings could suggest that these women did not receive the support they needed 

from their community to continue breastfeeding. Implications for future research from this 

study suggest implementing interventions within the religious setting and social networks, 

in order to build awareness and support within the community. 41 

study looked at men’s attitudes toward public 

42 

Foss and Blake36 

student’s 

36 A few implications for further research that Foss and Blake 
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mentioned was, to measure the effect of seeing up-close videos of breastfeeding and the 

participants attitude and comfort levels, as well as using a video where the mother 

breastfeeds without a cover.36 Also, Foss and Blake indicated that a limitation to their study 

was failure to explore the underlying psychological processes the students went through 

when viewing these video clips. 36   

This present research study was adapted from Foss and Blake’s36 research 

techniques and attempted to add in psychological processing by studying participants’ 

explicit and implicit attitudes, by incorporating face reading technology (Noldus 

FaceReader ). To the researcher’s knowledge, no other research studies have incorporated 

facial expression software to analyze participants’ implicit attitudes toward public 

breastfeeding. 

participant’s 

43

11, 44-46

research study that used an implicit and explicit measurement approach of consumers’ 
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44

44

45

46

’ temperament, food acceptance, and mothers’ perceptions of 

11 certain aspects of children’s 

’
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’

students’ attitudes and beliefs

 

 

’
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’

47

47 

 with explicit and implicit attitudes.

External variables 
 
 Demographic 

variables 

Attitudes 
towards 
targets 

Personality 
traits 

Other 
individual 
difference 
variables 

Behavioral 
beliefs 

Evaluations 
of behavioral 

outcomes 

Explicit and 
implicit 
attitudes 

Behavior 
Intention to 
perform the 

behavior 
Motivation to 

comply 

Subjective 
norm 

Normative 
beliefs 
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48 In this study we defined the behavior as, supporting women 

breastfeeding in public. 

ehavior. Intention is the cognitive representation of a person’s readiness to perform a 

 48 

a person’s 

48 The social pressure is influenced by one’s perception of the 

48

the social group’s

49

’

49 These external variables can also influence one’s beliefs.  

49 The TRA considers 

the behavioral belief and evaluation of behavior outcomes to influence attitudes. 
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Behavioral beliefs are what the person believes the consequences of the behavior will be.47 

Evaluation of the outcome refers to the way one perceives and evaluates the potential 

outcomes of a performed behavior, typically in a binary “good-bad” way.50 

The TRA explains that to 

change the ultimate behavior a person would need to consciously look at their underlying 

attitudes or beliefs that exist and modify them accordingly. 

In this study, we are using questionnaires to represent participants’ explicit attitudes 

and FaceReader  technology for measuring implicit attitudes. 

51

52 On the other hand, the term 

“manifests as actions or judgements that are under t

evaluation without the performer’s awareness of that causation ”53 

53
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53 

53 Similarly, Project Implicit, a non-

profit organization and international collaboration between researchers developed by 

Greenwald, Banji, and Nosek launched the IAT that can be taken online. 

The IAT measures strength of associations between concepts and evaluations or 

stereotypes.53 In order to complete the IAT the participant is asked to quickly sort words 

into categories that are on the left- and right-hand side of the computer screen. The IAT 

has five main parts to complete. The first part asks the participant to sort words relating to 

the concepts into categories, and then sort words relating to the evaluation. In the third part 

the categories are combined, and the participant is asked to sort both concept and evaluation 

words. On the fourth part the placement of the concepts switches sides of the computer 

screen and the number of trials is increased in order to minimize the effects of practice. In 

the last part all the categories are combined, and the participant is asked to sort the concept 

and evaluation, as seen in part three, except the pair of categories to evaluate is opposite 

than before.53   

The way the IAT analyzes the participant’s score is based on how long it takes them 

to sort the words in the third part versus the fifth part of the test. The results would show 

that a person would have an implicit preference if they were faster to categorize words for 

one category over the other. For example, if the participant associated thin people 

(category) with good (concept) versus fat people with bad when these categories shared the 

same response key during the test, then the expected results would be to that the participant 

has an implicit bias that thin people are good and fat people are bad.53 
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54

54

bserving consumers’ attitudes towards eating healthy food versus fast food. They used the 

a disconnect between an individual’s implicit and explicit attitudes

54 
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This study used a cross-sectional study design to examine students’ explicit 

and implicit attitudes of women breastfeeding in public and observed their 

current knowledge and beliefs about breastfeeding. 

students’

students’ written 

The Institutional Review Board at Montclair State University 

approved the study protocol. 

 

 

closely resembles the population of New Jersey with regard to their ethnicities and race, 

according to the 2010 United States census data (Table 2).55,56 The demographics at this 

university make for an ethnically and racially diverse population to recruit from.  

Black/African American
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at the time of the study. Also, they could not be enrolled in any of Dr. Dinour’s classes, 
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This study used an 

Axis webcam model M1054 network camera (Axis Communications AB, Emdalavägen 

14. SE-223 69 Lund, Sweden) mounted on the wall and connected to a closed-circuit 

network to video record participants who provided consent. 

43  
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the “Bare Witch Project” started to play. 

manager come to their table and ask the two main characters to “take that somewhere else ” 
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’

in public and other people’s reacti

’s36

focused on participants’ demographics, attitudes

asked about participants’

57 See appendix B 

for the full questionnaire.
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A non-parametric Kruskal-Wallis test was used to determine any significant differences 

between each of the images and the video clip for each of the FaceReader  (implicit) 
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emotions (e.g., the FaceReader  outputs of happy for each of the images and the video 

were compared for significant differences, etc.; = 0.05)).  A non-parametric Kruskal-

Wallis test was also used to determine any significant differences between each of the 

images and the video clip for self-reported (explicit) emotions (e.g., the self-reported 

outputs of happy for each of the images and the video were compared for significant 

differences, etc.; = 0.05). A Pearson’s Correlation test was used to determine any 

significant relationships between the independent and dependent variables. The 

independent variables were the demographic, attitude, and knowledge questions. Whereas, 

the dependent variables were the explicit and implicit attitude emotions: happy, sad, angry, 

scared, disgusted, and surprised.  
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Chapter 4 Results 

Sample Population 

 Twenty-six eligible participants were recruited and participated in the research 

study. The results of three participants were removed because they did not complete the 

survey correctly, and one who did not provide consent to be video recorded, making our 

total 22 participants. Of the 22 participants, 16 (72.7%) were female and 6 (27.3%) were 

male, these percentages are similar to the graduate student population demographics as 

stated in Table 2. The mean age of the participants was 26 years old (9.02). All 22 

participants were students, 14 (63.6%) were undergraduate and 8 (36.4%) were graduate 

students. In terms of marital status, race, ethnicity, religion, education, and major their 

results varied (Table 4). Of the five participants who were parents all reported that 

themselves or their partner had breastfed their child/children.   

Table 4. Participants Demographics 
 Mean (SD) 
Age (years) 26 (9.02) 
 Frequency Percent 
Gender   

Female 16 72.7 
Male 6 27.3 

Marital Status   
Single 19 86.4 
Married 3 13.6 
Divorced 0 0 
Widowed 0 0 

Race   
Asian 1 4.5 
Black/African American 3 13.4 
Native Hawaiian/Pacific Islander 0 0 
White 16 72.7 
Other 2 9.1 

Ethnicity   
Hispanic 5 22.7 
Non-Hispanic 17 77.3 

How often do you attend religious services?  
(aside from weddings and funerals) 

  

More than once a week 2 9.1 
Once a week 4 18.2 
Once or twice a month 0 0 
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A few times a year 5 22.7 
Never 11 50.0 

Education   
High school graduate/ GED 2 9.1 
Some college (no degree) 6 27.3 
Associate degree 5 22.7 
Bachelor’s degree 8 36.4 
Master’s degree 1 4.5 

Academic Standing   
Undergraduate 14 63.6 
Graduate  8 36.4 

Major   
Nutrition & Food Science 17 77.3 
Public Health 3 13.6 
Other 2 9.1 

Are you a parent   
No 17 77.3 
Yes 5 22.7 

 

First Aim 

 The first aim of this study was to observe students’ attitudes and beliefs toward the 

behavior of women breastfeeding in a public place and had a two-part hypothesis. 

The first hypothesis: 

 A Pearson’s 

R2= 0.256; 

R2= -0.224; 

they would encourage their partner to breastfeed in public R2= 0.247; 

p=0.020) and a significant negative correlation that 

 (R2= -0.257; p=0.015). 
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articipant’s response to a woman being 

s’

There were no significant differences between any of the four 

visual stimuli for any of the assessed FaceReader  outputs (Table 6). Self-reported scared 

response also showed no significant difference between the three images and video clip 

(Table 7). For self-reported happy, sad, angry and disgusted there was a significant 

difference between the video and each still image (p<.001 for all three comparisons). 

Participants’ self-reported happy responses on a 5-point Likert scale (1= strongly disagree 

and 5=strongly agree) showed an average of 1.68 ±0.64 to the video and an average 

response of 3.87 ±0.83 to image 1, 3.81 ±0.79 to image 2 and 3.91 ±0.81 to image 3. The 

opposite can be seen for self-reported angry response, the video had an average score, on 

the same 5-point Likert scale of 4.13 ±0.83, 1.32 ±0.57 to image 1, 1.23 ±0.53 to image 2 

and 1.41 ±0.91 to image 3. 
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Table 7. Self-reported (explicit) emotions and visual stimuli averages 
 Happy Scared Sad Angry Disgusted Surprise 

Image 1  3.87 ± .83 
A 

1.36 ± .72 
A 

1.59 ± .85 
A 

1.32 ± .57 
A 

1.14 ± .35 
A 

1.81 ± .1.1 
A 

Image 2 3.81 ± .79 
A 

1.22 ± .42 
A 

1.27 ± .70 
A 

 1.23 ± .53 
A 

1.14 ± .35 
A 

1.50 ± .67 
A 

Image 3 3.91 ± .81 
A 

1.45 ± .91 
A 

1.41 ± .91 
A 

1.41 ± .91 
A 

1.45 ± .78 
A 

1.95 ± .99 
AB 

Video 1.68 ± .64 
B 

1.68 ± .89 
A 

3.63 ± 1.2 
B 

4.13 ± .83 
B 

3.27 ± 1.2 
B 

2.95 ± 1.4 
B 

a Per reported mean, assessment on 5-point Likert scale; 1=strongly disagree, 5=strongly 
agree  
Data in columns without the same letter are not significantly different (α = 0.05). 
Significance determined with Kruskal-Wallis. 
 

Second Aim  

The second aim was ’

 

However, we found a significant positive association between attendance rate of 

religious service and measures of implicit anger across all stimuli (R2= 0.04; p= .007). 

Table 6. FaceReader (implicit) emotions and visual stimuli averages 
 Happy Scared Sad Angry Disgusted Surprise 

Image 1 .132 ±.23 
A 

.009 ± .03 
A 

.020 ± .04 
A 

.344 ± .27 
A 

.124 ± .19 
A 

.221 ± .26 
A 

Image 2 .047± .07 
A 

.016 ± .04 
A 

.013 ± .03 
A 

.426 ± .34 
A 

.114 ± .19 
A 

.264 ± .27 
A 

Image 3 .039 ± .08 
A 

.024 ± .06 
A 

.033 ± .07 
A 

.373 ± .33 
A 

.069 ± .12  
A 

.149 ± .24 
A 

Video .038 ± .09 
A 

.030 ± .06 
A 

.072 ± .12 
A 

.411 ± .36 
A 

.023 ± .06  
A 

.273 ± .23 
A 

a Per reported mean, assessment on a 0-1 scale; 0=absent, 1=fully present  
Samples in rows without the same letter are significantly different (α = 0.05). Significance 
determined with Kruskal-Wallis. 
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Table 7 shows other significant findings for all visual stimuli. For example, participants 

that believe breastmilk is the ideal way to feed a baby had a significant negative correlation 

to self-reported surprised (R2= -0.237; p=0.026). Additionally, participants who believe 

breastfeeding provides health benefits for infants that cannot be provided by formula had 

a significantly negative correlation to self-reported scared response (R2= -0.258; p= 0.015). 

We also found that, participants who attend religious services frequently and explicit self-

reported responses to belief questions were significant (Table 8). For example, these 

religious participants had a significant negative correlation to the belief that breastmilk is 

the ideal way to feed a baby (R2= -0.212; p<0.05). Additionally, these religious participants 

had a significantly positive correlation to the belief that formula is more convenient that 

breastfeeding (R2= 0.334; p< 0.01). 

 

Third Aim 

 The third aim was 

The mode of all participants’ answers showed that figure 1, 
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Table 7. Significant Correlation Findings for all Stimuli 

Predictor Outcome Variable 
Pearson 

Correlation 
Coefficient 

p-Value 

Agea Sad (FRb) .049 .002 
Scared (SRc) .344 .001 

Marital Statusd Angry (FR) -.041 .006 

b 
Surprise (SR) -.237 .026 

b 
Angry (FR) .060 .000 

b 

Scared (SR) -.258 .015 

b 
Angry (FR) .062 .000 
Happy (SR) -.245 .021 

b 
Contempt (FR) .075 .000 

Happy (SR) -.218 .041 

b 
Contempt (FR) .058 .000 

b 
Angry (FR) .039 .010 

Contempt (FR) .033 .029 

b 
Disgusted (FR) -.032 .037 

Aside from weddings and funerals 
how often do you attend religious 
services? b 

Angry (FR) .041 .007 

a: Continuous quantitative variable  
b: SR = Self-Reported; Ordinal scale (1 = strongly disagree, 5 = strongly agree) 
c: FR = Facereader; Continuous quantitative variable (0 = none, 1 = maximum) 
d: Binary term (0 = no, 1 = yes)  
 
 
Table 8. Significant Correlation of Participants’ Religion   

 Education Breastmilk 
is the ideal 
way to feed 
a baby 

Formula 
is a good 
way for 
fathers to 
care for a 
baby 

BF provides 
health 
benefits that 
formula 
cannot 
provide 

Formula is 
more 
convenient 
than BF 

BF in public 
makes me 
uncomfortable 

A woman 
BF in 
public 
should be 
completely 
covered 

Religion -.377** -.212* .267* -.095 .334** .283** .404** 
BF= Breastfeeding 
*p<.05 
**p<.01 
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The way breastfeeding is portrayed in the media can be fundamental to the way 

people form their attitudes on breastfeeding, especially young adults. Given the fact that 

young adults are frequent users of mass media, a negative media portrayal of breastfeeding 

could negatively impact their views on breastfeeding.58 For example, the strong negative 

reaction the participants exhibited towards the Charmed clip was notable. The clip itself 

would appear to have been written with sympathy towards an unfair treatment of the 

breastfeeding parent, presumably in favor of greater societal acceptance. It may well 

promote greater acceptance, but our data shows that it associates for the viewer the topic 

of public breastfeeding with negative emotional response. It also conveys its message by 

depicting the behavior as forbidden and unaccepted. Furthermore, more media messages 

are needed to highlight the obstacles of breastfeeding in order to shift the responsibility 

from individual women to society as a whole.36 

students’

42

’



 40 

’

’ 59 

Breastfeeding was viewed to be positive and the best form of infant feeding, but there was 

also an underlying perception that breastfeeding and artificial feeding were equivalent. 

 59 

’
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Foss and Blake’s36

59 They found that while the young adults 

indicated that their intentions were to breastfeed in the future, they showed an increase in 

discomfort when viewing the breastfeeding images compared to bottle feeding images. 

Even though their intent to breastfeed proved to be high, social norms could negatively 

impact the duration of breastfeeding.59 

happens only in the privacy of one’s home and seeing this behavior in public is perceived 

60 

61

y’s
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Another limitation in this study was the questionnaire developed by the researcher, 

which was not to scale with the implicit FaceReader  scale. We suggest future researchers 

use the foundation of the Implicit Association Test53 to accurately compare explicit to 

implicit attitudes. Additionally, to measure breastfeeding attitudes and knowledge, The 

Iowa Infant Feeding Attitude Scale should have been used to have a more representative 

standard to compare the data to.  
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researcher’s understanding in further detail as to why these students feel 

college campus and look into other communities to gain an understanding of people’s 

’
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States’

’

’

public breastfeeding can assist to improve students’ attitudes toward breastfeeding in 
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c. I don’t know
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