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ABSTRACT 
 

According to professionals breastfeeding is the preferred method of providing nutrition 

for newborns worldwide.  Breastfeeding rates among low-income mothers are very low 

due to the lack of support and early introduction of formula.  The present study examined 

the effects of providing these mothers with reinforcement to encourage breastfeeding.  

The mothers tracked their feedings using a simple breastfeeding mobile application in 

order to receive reinforcement.  The mothers were also offered breastfeeding support if 

they were having any difficulties. 

Keywords: breastfeeding, reinforcement, mobile application, support 
 

  



 iii 

 
 
 
 
 
 
 
 
 
 
 

This thesis is dedicated to my  

academic advisor, Shana Hornstein 

who has been a constant source of support and  

encouragement through the challenges  

of graduate school and throughout  

my entire thesis experience.  

 
  



 iv 

TABLE OF CONTENTS 

 Page 

ABSTRACT ........................................................................................................................ ii 

DEDICATION ................................................................................................................... iii 

LIST OF FIGURES ............................................................................................................ v 

 

CHAPTER 

1. INTRODUCTION ........................................................................................................ 1 

2. METHODS ................................................................................................................. 10 

Participants ............................................................................................................ 10 

Settings .................................................................................................................. 11 

Design ................................................................................................................... 12 

Procedure .............................................................................................................. 12 

Measurement ......................................................................................................... 14 

Inter-observer Agreement ..................................................................................... 14 

Data Analyses ....................................................................................................... 15  

3. RESULTS ................................................................................................................... 16 

4. DISCUSSION ............................................................................................................. 20 

REFERENCES CITED ..................................................................................................... 24 

APPENDICES 

A. SOCIAL VALIDITY QUESTIONNAIRE ................................................................. 27 

  



 v 

LIST OF FIGURES 
 

Figure Page 

1. Feedings Recorded in Mobile Application………….……………….…………..28 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 1 

CHAPTER 1 

INTRODUCTION 

 

 According to Chapman & Perez-Escamilla (2012), “Breast milk is recognized as 

the optimal source of nutrition for infants because of its unique nutritional and 

immunological characteristics” (p.  1).  For the first 6 months of an infant’s life it is 

recommended by the American Academy of Pediatrics to exclusively breastfeed or in 

other words only use breast milk (Chapman & Perez-Escamilla, 2012, 1). 

Breastfeeding is associated with a lower risk of the development of several health 

conditions in the child, including acute otitis media, childhood leukemia, obesity, type 2 

diabetes, sudden infant death syndrome, gastroenteritis, and asthma (Chapman & Perez-

Escamilla, 2012, 3). 

 Breastfeeding is the preferred method of supplying food to a baby according to 

many sources. Formula supplementation is deficient because it minimizes the chances of 

breastfeeding for at least 6 months and lacks the nutrients needed to nurture a healthy 

baby (Chapman & Perez-Escamilla, 2012,3).   Many professionals discuss breastfeeding 

as the healthiest way to nurture a baby. Exclusive breastfeeding is associated with 

decreased risk of atopic dermatitis, necrotizing enterocolitis, severe lower respiratory 

tract infections, otitis media, gastroenteritis, and sudden infant death syndrome (Chapman 

& Perez-Escamilla, 2012,3).  Breastfeeding was defined as exclusive if the infant 

received only breast milk and no breast milk substitutes (with the exception of vitamins 

or medications), in accordance with the World Health Organization definition (Parry, Ip, 

Chau, Wu, & Tarrant, 2013, 2).   
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 Formula supplementation of healthy breastfeeding newborns is detrimental to 

exclusive breastfeeding (Parry et al., 2013,1).  In-hospital formula supplementation of 

breastfed infants negatively impacts breastfeeding duration (Tender et al., 2008). Infants 

from low-income families have some of the lowest exclusive breastfeeding rates in the 

United States (Tender et al., 2008).  The factors influencing early formula 

supplementation were examined among women who delivered their first child in a variety 

of hospitals in the United States (Kurinij & Shiono, 1991).  These findings suggest that 

hospital influences can promote formula use and indirectly shorten breast-feeding 

duration, particularly those hospital practices that delay early initiation of breast-feeding 

(Kurinij & Shiono, 1991).  Any infant formula in the first 48 hours was associated with a 

shorter duration of breastfeeding (Parry et al., 2013,1). In-hospital formula 

supplementation is common in Hong Kong hospitals and appears to be detrimental to 

breastfeeding duration (Parry et al., 2013,1).  The lack of timely initiation of 

breastfeeding also leaves new mothers vulnerable to difficulties with breastfeeding 

initiation and the successful establishment of breastfeeding (Parry et al., 2013, 8).  Early 

in-hospital formula supplementation disrupts the normal course of establishing 

breastfeeding, and as a result, the majority of infants are already on a pathway toward 

mixed feeding and early weaning by the time they are discharged from hospital (Parry et 

al., 2013, 8).   

 Potential harmful outcomes of supplementation include difficulties with 

establishment of breastfeeding (e.g., refusal at breast, nipple soreness, decreased milk 

production) and late establishment of breastfeeding (and consequently decreased intake 

of protective maternal antibodies), short duration of breastfeeding, increased maternal 
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anxiety (which may independently lead to reduced duration of breastfeeding), and 

reinforcement of negative beliefs about breastfeeding (e.g., insufficient milk to feed, 

breast milk inferior to formula, greater infant weight loss ) (Gagnon, Leduc, Waghorn, 

Yang, & Platt, 2005, 2).  Many hospitals are now considered “Baby-Friendly Hospitals” 

if they promote breast milk and avoid formula.  Given the potential harmful health 

consequences as well as the lack of untoward effects of exclusive breastfeeding, it 

appears that there is no reason to deviate from the guidelines of the Baby-Friendly 

Hospital Initiative in which formula supplementation is avoided (Gagnon et al., 2005, 2).  

It is too common that mothers stop breastfeeding quickly after starting.  In the United 

States, most mothers who initiated breastfeeding will either stop or begin supplementing 

with formula before their infants are 3 months old (Gross, Resnik, Cross-Barnet, 

Augustyn, Kelly, & Paige, 2011).  Hispanic and black women have the highest rates of 

formula supplementation of breast-fed infants before 2 days of life (Chapman & Perez-

Escamilla, 2012, 1). 

 Lower breastfeeding rates among low-income mothers are compounded by early 

formula supplementation and early breastfeeding termination (Chapman & Perez-

Escamilla, 2012, 2). Some of the reasons mothers stop breastfeeding may be due to not 

having support or guidance with complications during the early phases of breastfeeding.  

In general, mothers who encounter early breastfeeding difficulties are more likely to 

terminate prior to 1 month (Chapman & Perez-Escamilla, 2012, 2).  Mothers with the 

fewest resources may have the least ability to overcome these difficulties, yet little 

attention has been directed at the large number of low-income mothers who initiate 
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breastfeeding but terminate the practice during the neonatal period (Chapman & Perez-

Escamilla, 2012, 2). 

 Among women initiating breastfeeding, the steepest decline in breastfeeding 

occurs among infants aged 2 and 6 weeks (Chapman & Perez-Escamilla, 2012, 2).  The 

first 2–3 weeks of breastfeeding constitute the critically important learning period and the 

time when routine breastfeeding education and support from medical and community 

sources is most needed (Chapman & Perez-Escamilla, 2012, 2).  The Child Nutrition and 

Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) 

Reauthorization Act of 1989, which required a portion of the WIC budget be allocated to 

the promotion and support of breastfeeding and instructed each state WIC agency to 

designate a breastfeeding promotion coordinator (Chapman & Perez-Escamilla, 2012, 2).  

Even though some WIC offices have breastfeeding promotion coordinators many women 

attending these clinics are still giving up on breastfeeding early on or choosing to use 

formula instead of breast milk right from the start. 

Some studies that have previously addressed the issue were examined.  The first 

study used volunteer peer counselors to increase breastfeeding duration among rural, low-

income, WIC eligible women (Schafer, Vogel, Viegas, & Hausafus, 1998).  They stated 

that providing accurate information, support, and encouragement could increase the 

duration of breastfeeding, and thus contribute to healthier infants (Schafer et al., 1998).  

The results showed that 82 % of intervention compared with 31% of control group 

women initiated breastfeeding (Schafer et al., 1998).  Strengths of the study are that the 

results of this intervention project clearly show that a volunteer peer counselor program 

can help to improve dietary intake of expectant and new mothers and extend duration of 
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breastfeeding (Schafer et al., 1998, 6).  The largest decline in breastfeeding occurred 

between the second and fourth weeks. Of those who continued to the fourth week, 

maintenance of breastfeeding was fairly consistent (Schafer et al., 1998, 6).  Reasons for 

the large decrease in breastfeeding at just this time after delivery should be explored. 

Possible reasons might be the lack of support provided to help these women with 

difficulties they may be having, lack of encouragement to continue breastfeeding, and 

unanswered concerns about breastfeeding. 

The next study involved comparing a variety of breastfeeding studies through a 

systematic literature search for randomized controlled trials (RCTs) and quasi-

experimental studies comparing breastfeeding education or support (Haroon, Das, Salam, 

Imdad, & Bhutta, 2013). Out of 110 studies, statistically significant increases in exclusive 

breastfeeding rates as a result of breastfeeding promotion interventions were observed: 

43% at day 1, 30% at <1 month, and 90% at 1-5 months (Haroon, et al., 2013, 1). Some 

limitations of this systematic literature review are that single subject designs were not 

reviewed.  Further research to increase breastfeeding should be examined using single 

subject designs.  

A program was examined to increase incidence and duration of breastfeeding in a 

low-income, inner city population (Brent, Redd, Dworetz, D’Amico, & Greenberg, 

1995).  Participants were followed up through pregnancy, delivery, and the first year of 

the infant's life or until the time of weaning from the breast, whichever age came first 

(Brent et al., 1995).  This program consisted of individual prenatal lactation consultation, 

daily rounds by the lactation consultant on the postpartum unit, and outpatient follow-up 

at 48 hours after discharge, at the time that the infant was 1 week of age, and at all future 
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health supervision visits for infants up to 1 year of age (Brent et al., 1995,1).  The results 

showed there was a markedly higher incidence of breast-feeding in the intervention 

group, as compared with that of the control group (61% vs. 32%) (Brent et al., 1995,1).  

The duration of breast-feeding was also significantly longer in the intervention group 

(Brent et al., 1995,1). 

One would hypothesize that the extra support from and the relationship with the 

lactation consultant are critical in overcoming early difficulties and in increasing 

duration.  However, both groups have a precipitous drop in breast-feeding when their 

infants are 1 month of age (Brent et al., 1995,5).  This could be a result of a reduction in 

daily support after the infants first month of age. The current study provided daily text 

support through the breastfeeding application up until the infant was at least 6 weeks, 

which provided these mothers with the opportunity to ask for help and guidance 

throughout the beginning stages of their breastfeeding experience. These mothers were 

also recommended to a Certified Breastfeeding Consultant (CBC) for further support.  

With an appropriate support system their chances of giving up on breastfeeding could 

have decreased.      

Next the impact of a feeding log on breastfeeding duration and exclusivity was 

investigated.  Pollard (2011) described the benefits of using a written breastfeeding log to 

record daily feedings in a notebook.  The findings from the study suggested that the 

breastfeeding log may be a valuable tool in self-regulating breastfeeding and promoting a 

longer duration of full breastfeeding (Pollard, 2011, 1).  Ten of the fourteen women in the 

experimental group reported full breastfeeding at 6 months. Only three of the thirteen 

women in the control group reported full breastfeeding (Pollard, 2011, 4).  Since a 
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written feeding log was shown to be successful in previous studies, the current study 

examined using a more updated version of a feeding log by using a self-monitoring 

breastfeeding mobile application. 

 As paper recording methods can be time consuming and tedious for participants, 

using mobile devices for self-monitoring holds promise for making self-monitoring easier 

(through automatic calculation) and presents an opportunity for real-time self-monitoring 

(Turner-McGrievy et al., 2013, 1).  Automatic calculations of daily breastfeeding and 

emailed data make keeping track of feedings much easier for new mothers than 

calculating this information on their own.  Users will most likely already be carrying their 

mobile device so access to this log is much more practical. 

 Self-monitoring using mobile applications are used in our society today for a 

variety of different objectives such as weight loss, decreased dietary intake, increased 

exercise, etc.  In addition to self-monitoring weight and exercise a new mother could self-

monitor her breastfeeding.  Generally, studies requiring self-monitoring by participants 

have utilized paper journal methods applications  (Turner-McGrievy et al., 2013, 1).  

With advances in mobile technologies, studies have started to employ electronic devices 

for self-monitoring such as mobile applications (Turner-McGrievy et al., 2013, 1).  

Mobile applications may allow for more proximal recording of dietary intake data, which 

is related to greater weight loss applications (Turner-McGrievy et al., 2013, 5). In 

addition, participants who use traditional, paper methods of self-monitoring often find the 

use of a calorie book and calculation of all foods eaten to be tedious, time-consuming, 

and burdensome (Turner-McGrievy et al., 2013, 5).  Mobile applications can reduce the 

burden on participants by eliminating the need to calculate energy (or fat gram) totals 
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(Turner-McGrievy et al., 2013, 5). In addition, since users are already carrying around 

their mobile device, use of an application means they do not also have to carry around a 

calorie book and paper journal (Turner-McGrievy et al., 2013, 5).  In relation, recording 

breastfeeding in a mobile application could be much easier than a breastfeeding journal.  

Mobile methods of physical activity self-monitoring are a recent addition to self-

regulation methods for weight loss  (Turner-McGrievy et al., 2013).  Self-monitoring 

exercise has shown to be related to weight loss (Turner-McGrievy et al., 2013, 4). This 

study also used a mobile application as a data collection tool to self-monitor 

breastfeeding.    

 Using mobile applications to self-monitor exercise and diet has proven to be a 

successful way for individuals to record data and track their food intake and daily 

exercise (Turner-Mcgrievy et al., 2013).    Likewise, using a mobile application to self-

monitor breastfeeding held mothers accountable to track their feedings and allowed the 

researcher to analyze their emailed data of recorded daily feedings.  The study by Turner-

Mcgrievy et al. (2013) was mentioned to show that self-monitoring using a mobile 

application has shown to be a successful way to increase or decrease any behavior such 

as but not limited to, weight loss and exercise.  In the current study a breastfeeding 

application was used to assist new mothers with tracking their breast feedings as a data 

collection tool.  This allowed the researcher to have access to recorded data of daily 

feedings in order to reinforce the mothers’ breastfeeding or refer them to a breastfeeding 

consultant for support if they were having trouble breastfeeding.   

 During the past decade, a variety of strategies have been used in an attempt to 

promote breastfeeding (Wilmoth & Elder, 1995).  A number of breastfeeding studies 
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were tested and one of the successful strategies included providing incentives to mothers 

for breastfeeding (Wilmoth & Elder, 1995).  Unfortunately, programs and research 

designs in the literature are poorly described to increase breastfeeding, providing vague 

conclusions and little guidance for future program planning (Wilmoth & Elder, 1995).  

An intervention to assist adults with weight loss investigated the use of financial 

incentives to increase weight loss (Volpp, John, Troxel, Norton, Fassbender & 

Loewenstein, 2008).  The results showed that the incentive group lost significantly more 

weight than control groups (Volpp et al., 2008). Financial incentives may be a useful tool 

in helping people initiate healthy habits, or even grow to enjoy healthy behaviors. A 

number of studies have recently demonstrated that offering small financial incentives 

increase enrollment and reduce disparities by encouraging otherwise underrepresented 

groups to enroll in both physical activity and weight loss interventions (Moller, 

McFadden, Hedeker & Spring 2012).  Similarly in the present study incentives or 

reinforcement were used to increase breastfeeding among mothers.  A financial incentive 

to lose weight was successful in many studies, which suggested, that using the promise of 

diapers, as an incentive to breastfeed may also have been an effective intervention.  

Diapers are a very expensive necessity, which are not provided for free to new mothers.  

This means diapers might have also served as a powerful reinforcer to increase 

breastfeeding among women.  This study examined the following research question: what 

are the effects of providing reinforcement to low-income mothers for breastfeeding? 
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CHAPTER 2 

METHODS 

Participants 

Participants were recruited from a local Special Supplemental Nutrition Program 

for Women, Infants, and Children (WIC).  Participants included WIC eligible mothers 

who were 1-2 weeks post pregnancy.  The participants were recruited irrespective of 

ethnic group.  Participants had to be English speakers due to the researcher’s lack of 

Spanish proficiency.  Only mothers above the age of 18 were able to participate in the 

study to avoid the consent process for recruiting minors. There were 5 participants 

recruited for this study.  All participants had newborn babies, lived in a low-income 

section of a large city, and were interested in breastfeeding.  Participants were chosen for 

3, 5, or 7-day baseline depending on the order of recruitment.  For example, the first 

participant was recruited to be on baseline for 3 days, the second participant for 5 days, 

and the third participant for 7 days, etc. 

Julia was a 24-year-old first time mother.  She was of Puerto Rican descent.  Her 

baby was 2 weeks old at the time of recruitment.  Her husband accompanied her during 

the time of recruitment.  He expressed he was in favor of breastfeeding.  He mentioned he 

was interested in supporting his wife in breastfeeding and using the mobile app.  She was 

chosen to be on baseline for 3 days. 

Kristina was a 31-year-old African-American with two children.  She was also 

with her husband at the time of recruitment.  He expressed wanting his wife to breastfeed.  
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He mentioned he was in full support of assisting his wife with a using a breastfeeding app 

to earn diapers.  Her new baby was only 6 days old at the time of recruitment and her 

older son was breastfed as a baby. This participant was chosen for 5-day baseline. 

The third participant was Alicia who was 18 years old at the time of recruitment.  

She was an African American woman with one child who was 1 month old at the time of 

recruitment.  She was with her mother at the time or recruitment that discussed full 

support for breastfeeding and participating in a project to earn diapers for breastfeeding.  

She was chosen for 7-day baseline. 

Participant 4 dropped out of the study.  Her reasoning for leaving the project was 

her phone broke.  She repeatedly said she was getting it fixed but had some issues.  She 

said she was recording feedings on paper and going to manually add into the app but 2 

weeks passed without data.  She was chosen for 3-day baseline.  She didn’t mention 

having support with breastfeeding or the project so she maybe didn’t have any, which 

could have influenced dropping out of the study. 

Participant 5 also dropped out of the study.  She said she couldn’t keep up with 

breastfeeding and using the app with her busy schedule.  This participant was chosen for 

7-day baseline.  Some other factors that could have possibly lead to leaving the study 

could be that baseline was too long and not receiving reinforcement soon enough to 

encourage mobile app use.  She had the support from her mother but said she was 

working a lot and her mother was watching baby everyday. 
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Settings    

This study took place in a large metro area in the northeast region of the United 

States.  The recruitment process took place in the waiting room of a local WIC office.  

The participants used the application in their own home after the consent process was 

completed and emailed the data to the researcher.  The researcher delivered the diapers to 

their house weekly.  This means there was no particular setting for this study.   

Design 

 A nonconcurrent multiple baseline design across participants was used.  

Nonconcurrent multiple baseline designs stagger the timing of baseline-to-intervention 

changes across various entities, but the baselines and intervention phases do not occur in 

the same period of time across each of the tiers (Harvey, 2004, 1).  Although considered 

less rigorous than concurrent multiple baseline designs, nonconcurrent designs have a 

degree of flexibility that may allow for their use in studying complex social contexts 

(Harvey, 2004, 1).  Multiple baseline designs allow a comparison between baseline and 

intervention and provide for replication within an experiment, but do not require the 

reversal of intervention effects or the withdrawal of interventions (Harvey, 2004, 2).  

Baseline consisted of using the application for 3 days in isolation without any 

reinforcement such as diapers or praise statements for the first participant.  The second 

participant was in baseline for 5 days, the third participant was in baseline for 7 days, etc. 

The intervention lasted everyday for 4 weeks.  The shorter baseline period (3 to 7) for 

this study was justified to reinforce breastfeeding as soon as possible so the participants 

would have more feedings per day, which would help with milk production, making 
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feedings easier.    Experimental control was based on evaluating behavior across different 

participants. Baseline data was not collected simultaneously. 

Procedure 

The procedure focused on using a simple, easy to use mobile application; called 

Baby Feeding Log to increase breastfeeding rates among WIC-eligible mothers.  This is a 

free application, which is offered for download on both iPhones and Androids. This 

application allowed mothers to track their feedings by first clicking on the application on 

the mobile screen.  They then had an option to choose between left (for left breast), bottle 

(for pumped breast milk), or right (for right breast).  After making a choice between the 

three options they clicked on the “start feeding” icon.   

Once they were finished feeding they clicked the “stop feeding” icon.  For the 

bottle feedings, they were given the option to enter the amount of ounces given to the 

baby.  Once they recorded all of their feedings for the day they could easily email the 

data directly to the researcher by hitting one icon on the touchscreen, which says, “email 

data”.  They typed in the researcher’s email address, which was given to the participant 

during the consent process, and clicked, “send”.  An excel sheet of the feedings was sent 

to the researcher.  

This allowed the researcher to see how many times per day the mothers were 

breastfeeding.  Incentives, such as diapers and social praise statements were provided if 

the mothers were tracking their breastfeeding’s in the application and emailing the data.  

The researcher was available throughout the study to answer questions about 

breastfeeding difficulties but the participants did not ask any breastfeeding questions or 
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express issues with breastfeeding.  If she was unable to answer any questions the 

researcher was willing to refer participants to a Certified Breastfeeding Counselor (CBC), 

who would have offered phone or in-person support but this was not requested.   

If the participants were not entering feedings into the mobile application, the 

researcher would ask them if they have any questions or difficulties.  Again, the 

researcher was willing to answer questions if possible or refer participants to a Certified 

Breastfeeding Counselor (CBC) if uncertain of the correct advice but the participants did 

not request this.  Participants earned one diaper for every two feedings they recorded.  

For example, if they recorded two times in a day they received one diaper, if they 

recorded four times they received two diapers, if they recorded six times they received 

three diapers, and if they recorded eight times in a day they received four diapers.  The 

maximum number of diapers per day the mothers could have received was four for 

recording eight total feedings in a day. Participants could have earned up to 28 diapers 

per week if breastfeeding eight times per day for seven days.   

Measurement   

Data were sent to the researcher through the mobile application.  There was a 

feature to email by clicking on “more” on the main screen, and then clicking on “email 

data”.  Participants chose the “feedings” option and then emailed the data directly to the 

researcher.  Instructions for this and the researcher’s email were provided during the 

consent process.  The researcher then received an excel spreadsheet which showed 

whether the feeding was directly through the breast (left or right) or if the milk was 

pumped and given through a bottle.  The spreadsheet also showed how many minutes the 
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participant breastfed if directly through the breast or how many ounces if fed pumped 

milk in a bottle. 

Interobserver Agreement 

   A fellow graduate student completed Interobserver Agreement (IOA).  She 

received a forwarded email of the data from the researcher and recorded how many 

feedings she viewed in the spreadsheet for each day for each participant.  She also 

calculated how many diapers each participant earned each day.  After recording all data 

we compared our total numbers of feedings and diapers per day for each participant.  An 

agreement was scored when both observers have the same number.  Data were calculated 

by dividing agreements by agreements plus disagreements.  The data were examined for 

accuracy.  IOA was 100% accurate.   

Data Analyses 

  The field of Applied Behavior Analysis uses visual analysis of data.  Single-

subject designs use graphed data to show a visual interpretation of changes from before 

and after the intervention.  The traditional approach to analysis of single-subject research 

data involves systematic visual comparison of responding within and across conditions of 

a study (Homer, Carr, Halle, McGee, Odom, & Wolery, 2005).  Each design requires a 

specific data pattern for the researcher to claim that change in the dependent variable is, 

and only is, a function of manipulating the independent variable (Homer et al., 2005).  

You can assess whether if an intervention was effective by the increase or decrease of 

data points at the onset of the intervention. 
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CHAPTER 3 

RESULTS 

The result of providing women with reinforcement for breastfeeding is depicted in 

Figure 1.  The data were examined through visual analysis, which examines whether the 

behavior changed in a meaningful way and whether the behavior change was a result of 

the intervention.  Data are examined to determine five measurements: number of data 

points, variability, level, trend and percentage of non-overlapping data (PND) point 

values (Gast, 2009).  

Each participant had 33 to 37 data points.  This included 3 to 7 days of baseline 

depending on the participant and 30 days of intervention.  The sequence was not repeated 

because return to baseline conditions could be detrimental for the baby if the number of 

recorded feedings per day to decrease when the intervention was withdrawn.  It is also 

difficult to produce breast milk if you stop for a while and then try to start up again.  This 

study was conducted in hopes that future studies would expand with more data to 

demonstrate new findings. 

A minimum of three data points within a condition are required to determine level 

stability and data trend (Gast, 2009).   The shorter baseline period (3 to 7) for this study 

was justified to reinforce breastfeeding as soon as possible so the participants would have 

more feedings per day, which would help with milk production, making feedings easier.  

Eighty percent of data points should be within the stability envelope in order for it to be 

stable (Gast, 2009).  The percentage of non-overlapping data (PND) compares the data of 

two adjacent conditions (Gast, 2009).   PND is important to determine the degree of 

experimental control, especially for studies with high measures of variability (Gast, 
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2009).   Typically, the higher the PND, the more significant the influence the intervention 

has on a target behavior (Gast, 2009).  The percentage found from the calculation reflects 

the PND between the two conditions. According to the PND calculation the intervention 

had an effect on the target behavior.  For this study, we were looking for an accelerating 

trend, which is an increase of ordinates (daily breast feedings) over time.  By observing 

the graphs it is clear there are some high levels of variability with trend.   

Julia had a median level line of 5 with a stability envelope of 1 (20% of the 

median level line).  Only thirty seven percent of her data points were within the stability 

envelope, which shows that her data were not stable.  There was a therapeutic 

(improving) absolute level change of 3 because she had 5 feedings for her first data point 

and 8 for her last.  There was a therapeutic (improving) relative level change of 2, which 

takes the median value from the first half (4) subtracted from the median from the second 

half (6).  Julia had a temporary decrease in level from baseline to the intervention phase 

that became variable.  Although the desired direction was to have a low baseline and an 

increasing trend during the intervention case, this was not the case for Julia.  My 

hypothesis for an immediate decrease in feedings after the introduction of the 

intervention was that Julia was facing personal issues that day.  I believe this was the case 

because this particular participant apologized for not being able to record eight feedings 

that day due to a personal issue. She explained she would record more the following day 

because she was motivated to participate in the project and earn diapers.  This is 

supported by the data because she went from 9 feedings on the last day of baseline down 

to 5 feedings on the first day of intervention when she was facing a personal issue then 
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back up to 8 feedings the following day.  Julia’s PND was 70%.  Julia’s graph showed 

the most variability in trend throughout.   

Kristina had a median level line of 8 with a stability envelope of 1.6 (20% of the 

median level line).  Only forty seven percent of her data points were within the stability 

envelope, which shows that her data were not stable.  There was no absolute level change 

because she had 8 feedings for her first data point and 8 for her last.  There was a 

therapeutic (improving) relative level change of 4, which takes the median value from the 

first half (4) subtracted from the median from the second half (8). Kristina had a 

temporary increase in level from baseline to intervention that became variable.  Kristina’s 

PND was 60%.   Kristina had a more variable, but somewhat improving-acceleration 

trend that stabilized towards the end. 

Alicia had a median level line of 8 with a stability envelope of 1.6 (20% of the 

median level line).  Only thirty three percent of her data points were within the stability 

envelope, which shows that her data were not stable.  There was a therapeutic 

(improving) absolute level change of 9 because she had 0 feedings for her first data point 

and 9 for her last.  There was also a therapeutic (improving) relative level change of 9, 

which takes the median value from the first half (0) subtracted from the median from the 

second half (9).   Alicia had a delayed increase in level from baseline to intervention that 

dropped to 0 half way through.  The data then increased and stabilized for the last 16 days 

of the study.  Alicia’s PND was 53%.  Alicia also had more of a variable, but somewhat 

improving-acceleration trend that stabilize towards the end.  

One thing to note is there is an increase in data after each diaper delivery, which 

may explain some of the cyclical variability.  Cyclical variability is a specific type of data 
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instability that shows a repeated and predictable pattern in the data series over time (Gast, 

2009).  A second thing to note is that the researcher was only reinforcing a maximum of 

eight feedings per day.  So anything higher than that is just by choice or a mistake.  All 

participants actually reached mastery criteria of recording at least eight feedings per day 

for three days.  All participants recorded at least eight feedings per day for the last six 

days of intervention.  For Kristina and Alicia it appears they have a decrease in 

recordings towards the end because they went from 19 and 13 feedings back down to 

eight but actually they only needed to record eight per day for this study.  This high 

number of feedings such as 19, 16, 13, etc. may have been two days worth of feedings 

that participants accidently entered manually into one day.  Length of time should have 

been part of the criteria to better track that a feeding was actually a feeding and not just 

an accidental entry.  Since the app shows length of feeding time in the data, perhaps 

future studies could include length of time for each feeding as part of their criteria. 

Social validity was measured by giving the participants questionnaires, which 

were generated by the researcher.  At the end of the study all participants completed a 

social validity questionnaire, which asked questions about the study to see what they 

liked or disliked about the project.  Some questions included whether they liked using the 

mobile app or not, if receiving supportive texts from researcher was helpful and if 

receiving diapers for breastfeeding encouraged them to keep breastfeeding.  An important 

question of social validity was to see if using the mobile app could easily be incorporated 

into the participant’s everyday life.  (See Appendix A) 
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CHAPTER 4 

DISCUSSION 

This study was inspired by my practicum experience at a research clinic, which 

involved assisting with a study that was also using reinforcement to increase 

breastfeeding.  My practicum supervisor who was the main researcher was struggling to 

manage all of her participants, visit them weekly and keep up with tracking their 

feedings.  She suggested doing research on using a mobile app to better collect data in 

order to reinforce these mothers and encourage breastfeeding.   

Although the application was an easy and efficient way to track feedings there 

were some limitations to the study.  One way using this mobile application was 

problematic in recording breast feedings was that women often forgot to press stop when 

they were feeding or accidently stopped it after a few seconds but didn’t realize it.  For 

example, if they forgot to press stop during a feeding, the recording will show a long 

length of time such as two hours but it wasn’t actually a two-hour feeding.  On the other 

end if they accidently hit stop it may show they breastfed for only two seconds but it was 

actually much longer.  In many instances the recorded length of time was incorrect due to 

error.  This particular study did not have minimum criteria for length of time for each 

breast-feeding so all feedings counted no matter what the length of time was.  Future 

studies could set minimum criteria for the length of each feeding in order to avoid this 

frequent error.  I also suggest providing more detailed instructions during the consent 

process, which include teaching participants to properly record the feeding times, 

remembering to stop and start, and if they forget how to manually add their feedings and 

times properly.  Another limitation was that I wasn’t able to verify if the participants 



 21 

were actually breastfeeding.  I was unable to watch participants feeding at all times or 

have someone in the home with the mother watching the feedings.  It would have been 

inappropriate to ask participants to video their feedings or feed the baby via Skype or 

Facetime.  Another problem was attrition for various reasons such as being too busy, new 

jobs, appointments, work, child with babysitter, issues with their mobile phone, etc.  One 

of the participants who dropped out was chosen for 7-day baseline so maybe this was too 

long without receiving reinforcement in order to get started.  Some issues with the project 

included participants not answering their phone, responding to text messages, emailing 

their data everyday, and forgetting to record or stop feedings on the app.   

Some other important factors were that the three participants who stayed in the 

study had an obvious support system. Two of the participants were with their husbands 

on the day of recruitment and the third participant was there with her mother.  All 3 of 

these people expressed that they were definitely on board and that they would be helping 

with feedings and reminding their wife or daughter to record.  Throughout the month I 

was in contact with the husbands and mother during diaper drop off, over the phone and 

through text messages.  They were all really supportive and helpful.  It is worth noting 

that the three participants who stayed in the study had the support at home from another 

person with this project.  

Two participants responded to the Social Validity Questionnaire.   Alicia said, 

“Using an app to record breastfeeding was helpful because it structured my time.  I’m 

prepared for feedings and able to chart my son’s feeding routine.”  She liked the manual 

log feature on the app so she can still keep track of feedings on the go or if her phone 

dies.  She expressed liking everything about that app and did not have any issues with it.  
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She thought the app was a convenient tool that was easy to use.  She said the app was 

self-explanatory. She said this study helped her manage breastfeeding time surrounding 

her everyday life.  Alicia mentioned that she like receiving daily text messages from the 

researcher and found it very encouraging.  She mentioned that diapers were an 

encouraging incentive to keep up with breastfeeding and manage her time.  She said “I 

liked receiving diapers in exchange for breastfeeding and as a new mom diapers were the 

best barter, though gift cards or coupons for baby items such as soap, lotion, formula, 

bottle, etc. would have also been a great incentive.”  Kristina also responded to the 

questionnaire.  She said that she enjoyed being a part of this project and she thought it 

was very helpful to encourage breastfeeding.  Although she thought it was difficult to 

keep up with recording her feedings with a busy lifestyle, she thought the app was very 

easy to use.  It was helpful for her to receive the daily reminder and encouragement texts 

from the researcher.  She said diapers were the best incentive she could think of and she 

will continue breastfeeding even thought the project is complete. 

Future studies could expand on this study by lengthening the time of the study to 

see if the reinforcement would continue to encourage breastfeeding for at least 6 months.  

Some other designs could be tested such as a group design or a correlational design.  

Some ideas for future studies might include an individual who goes out weekly to 

observe breast feedings to make sure it is happening and to offer participants more direct, 

in the moment assistance if needed.  Future studies could try delivering diapers more 

frequently such as every 2 or 3 days instead of weekly.  Researchers can gradually thin 

the schedule of reinforcement over time by increasing days between diaper deliveries to 

every 5, 7, 9 days etc. This would mean the first diaper delivery would be on the second 
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day of intervention instead of the seventh.  I think receiving the actual tangibles faster 

would be more reinforcing and show more of a change in level among conditions. I 

would recommend that future studies recruit more participants in case some leave the 

study.  Due to the previous mentioned issues regarding length of feedings, again I would 

suggest setting criteria for the length of time for each feeding to avoid inaccurate data.  

Another thing to consider would be to provide written instructions during recruitment on 

how to manually add data on the app to avoid mistakes such as recording 19 feedings for 

one day.  This study was a rewarding learning experience and a great way to encourage 

women to breast-feed.  I would definitely encourage researchers to repeat this study or a 

similar study in the future. 
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APPENDIX A 

SOCIAL VALIDITY QUESTIONNAIRE 

The following questions should be answered in an open-ended format:  

In what ways did you find using an app to record breastfeeding helpful?  

 What did you like about the app? 

What issues did you have with the app? 

What did you not like about the app? 

Did you find the app difficult or easy to use? Why? 

If you were referred to the Breastfeeding Consultant, did you like having the extra 

breastfeeding support? Why or why not? (If you did not speak with the 

Breastfeeding Consultant, skip this question.) 

How has this project helped you to continue breastfeeding?  

Did you like receiving daily text messages from the researcher? 

Did you like receiving diapers in exchange for breastfeeding?  

Would you have preferred to receive something else instead of diapers? 
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Figure 1. Breast feedings recorded in a mobile application. 


