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ABSTRACT

Background: Exclusive breastfeeding (EBF) is the practice of giving only breast milk to 
infants aged 0–6 months without any additional food, except for vitamin supplements and 
medicines. The prevalence of exclusive breastfeeding among working mothers is 
significantly lower in urban areas due to inflexible work schedules, early return to work, 
short maternity leave, fatigue, and lack of support for expressing breast milk at the 
workplace. The web-based mHealth application “Mama Bekping” was proposed by 
researchers to provide educational features for working mothers regarding breast care, 
methods to increase milk supply, proper pumping techniques, and notifications to remind 
mothers to express breast milk.
Objectives: To determine whether the web-based mHealth application “Mama Bekping” 
can improve knowledge and adherence of working mothers in breast milk pumping.
Methods: This study used a quasi-experimental design with two group pretest–posttest. 
The sample consisted of 80 breastfeeding mother selected using purposive sampling, 
with a 1-month intervention. Parameters measured were maternal knowledge and 
adherence to breast milk pumping. Data normality was tested using the Shapiro–Wilk test, 
while the effect was analyzed using the dependent t-test.
Results: The average pumping frequency from week 1 to week 4 was consistent at 14 
times per week. However, within 4 weeks, an increase was observed from 12–13 times to 
15 times per week. The mean knowledge score before and after intervention showed a 20-
point difference, with a minimum difference of 35 points and a maximum difference of 40 
points. The dependent t-test revealed a p-value = 0.000 (p < α), indicating a significant 
effect.
Conclusions: The web-based mHealth application “Mama Bekping” effectively increases 
the knowledge and adherence of working mothers in breast milk pumping, thereby 
supporting the success of exclusive breastfeeding programs
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INTRODUCTION

Exclusive Breastfeeding (EBF) is the 

practice of giving only breast milk to infants 

aged 0–6 months without any additional 

food, except for vitamin supplements and 

medications(1). Exclusive breastfeeding can 

prevent mortality in as many as 1.3 million 

children aged 0–60 months(2). Providing 

breast milk exclusively can protect infants 

from various diseases such as diarrhea, 

pneumonia, and malnutrition, which are the 

leading causes of infant mortality(3).

Exclusive breastfeeding can reduce 

infant mortality rates by up to 13% in low-

income countries, with 22% of neonatal 

deaths being preventable through 

breastfeeding within the first hour after 

birth(4). Data trends for exclusive 

breastfeeding during the 2022–2024 period 

indicate an increase, with 74.73% of 

children aged 0–5 months receiving 

exclusive breastfeeding. However, this rate 

tends to decline with higher household 

quartiles (63.69%), higher maternal 

education levels (74.70%), and in urban 

areas (74.91%)(5). The coverage of 

exclusive breastfeeding in Central Java 

decreased from 71.4% to 64.3%(6). In 

Gunungpati District, the exclusive 

breastfeeding rate was 75.7%, making it 

one of the districts in Semarang City that did 

not meet the Renstra (Strategic Plan) target 

in 2023(7). The employment status of 

mothers is one of the contributing factors to 

the low rate of exclusive breastfeeding(8). 

The prevalence of exclusive breastfeeding 

among working mothers is considerably 

lower, ranging between 10.3% and 11.1% in 

urban areas(9). This is mainly because 

working mothers must balance their time 

between breastfeeding and professional 

responsibilities, which increases the risk of 

early breastfeeding cessation(10). Other 

challenges faced by working mothers 

include inflexible work schedules, early 

return to work, short maternity leave, 

fatigue, and insufficient support for breast 

milk expression in the workplace (11)(12). 

In recent decades, advanced and 

widely accessible technologies have been 

utilized to support mothers, including the 

use of mobile health (mHealth). mHealth is 

defined as a component of electronic health 

that leverages information and 

communication technologies to deliver 

healthcare services(13). Previous studies 

have indicated that mobile-based healthcare 

(mHealth) is an effective solution for 
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improving healthy lifestyles by facilitating 

health behavior change among women(14). 

The web-based mHealth application 

“Mama Bekping” was developed by the 

research team and includes features 

designed to educate working mothers about 

breast care, methods to increase breast 

milk production, proper breast milk pumping 

techniques, and notification reminders for 

mothers to pump milk. This study aims to 

examine the utilization of the web-based 

mHealth application “Mama Bekping” to 

support the Exclusive Breastfeeding 

Program among working mothers. The 

success of this utilization can be evaluated 

through the knowledge scores and 

compliance scores of mothers in pumping 

breast milk while at work.

MATERIALS AND METHODS

This study employed a quasi-

experimental design with a two-group 

pretest–posttest approach. The study 

population consisted of all postpartum 

mothers residing in the working area of 

Gunungpati Public Health Center. A total of 

80 postpartum mothers who met the 

predetermined inclusion and exclusion 

criteria were selected as samples and 

allocated into intervention and control 

groups. The intervention group received 

access to the “Mama Bekping” web-based 

platform in addition to standard 

breastfeeding care, whereas the control 

group received standard breastfeeding care 

only. The inclusion criteria were postpartum 

mothers with infants aged 1 month, 

exclusively breastfeeding, employed outside 

the home, and willing to participate. The 

exclusion criteria were mothers working 

outside the city and those unwilling to 

continue the intervention. Data were 

collected using questionnaires and 

observation sheets in intervention group 

and control group. The study was 

conducted over a period of one month. 

Statistical analyses included the 

Kolmogorov–Smirnov test to assess data 

normality and the independent t-test to 

examine the effect of the “Mama Bekping” 

web-based application on employed 

postpartum mothers.

RESULTS AND DISCUSSION

RESULTS

Uni-variate Analysis

The univariate analysis included the 

frequency distribution and percentage of 

respondents' characteristics, as well as the 

mean frequency of breast milk pumping 

among working mothers. The univariate 

analysis is presented in Table 1.

Table 1 shows that the majority of 

respondents in both groups had a 

bachelor's degree as their highest 

educational attainment, totaling 24 

individuals (60%) in the intervention group 

and 23 individuals (57.5%) in the control 

group. Most respondents in both groups 

were self-employed, comprising 14 

individuals (35%) and 13 individuals 

(32.5%). The mean age of respondents in 



both groups fell within the reproductive age 

range; the intervention group had a mean 

age of 26 years, with a minimum of 21 years 

and a maximum of 33 years, whereas the 

control group had a mean age of 27 years, 

with ages ranging from 21 to 53 years.

In the intervention group, the average 

pumping frequency from Week 1 to Week 4 

remained consistent at 14 pumping 

sessions per week, while the control group 

demonstrated a frequency ranging from 11 

to 12 sessions per week. Nonetheless, a 

gradual increase was observed in the 

control group over the four-week period, 

from 12–13 sessions to 15 sessions per 

week. These findings suggest that the web-

based mHealth application “Mama Bekping” 

has the potential to improve pumping 

adherence among working mothers.

Bivariat Analysis

This study employed a questionnaire 

instrument that had previously undergone 

validity and reliability testing involving 30 

participants whose characteristics were 

comparable to the actual respondents. The 

validity test results indicated that 20 out of 

25 items demonstrated a calculated r value 

greater than the critical r value at a 

significance level of 0.05, thereby 

Frequency 

n=40
Precentage 100%

Frequency 

n=40

Precentage 

100%

Senior High School 7 17.5 12 30

Diplome III 4 10 5 12.5

Bachelors Degree 24 60 23 57.5

Master Degree 4 10 0 0

Doctoral Degree 1 2.5 0 0

Private Employee 5 12.5 6 15

Enterpreneur 14 35 13 32.5

Trader 6 15 9 22.5

Factory Worker 6 15 8 20

Civil Servant 9 22.5 4 10

Mean Min-max Mean Min-max

Ages 26 21-33 27 21-35

1 14.18 13-15 12.25 15-Oct

2 14.03 15-Dec 12.28 15-Oct

3 14.08 13-15 11.93 15-Sep

4 14.13 15-Dec 11.83 15-Jul

Control

Variable

Education

Occupation

Weeks

Variable

Intervention

Table 1. Frequency distribution of respondents' characteristics and mean breast milk 

pumping frequency
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Mean Score Min Max P-value* P-value** P-value***

Pretest 65 45 60 0.063 0

Posttest 85 80 100 0.053

0.004

Pretest 65 45 60 0.063 0

Posttest 76 80 95 0.066

Intervention

Control

Group

confirming that all retained items were valid. 

The reliability analysis using Cronbach's 

alpha yielded a coefficient of 0.959, 

indicating an exceptionally high level of 

internal consistency. This suggests that the 

questionnaire items were homogeneous 

and that the instrument is appropriate for 

data collection, as it exhibits a low risk of 

measurement error and demonstrates 

stable and consistent responses across 

items. Data normality was tested using the 

Kolmogorov smirnov test, and the 

independent t-test was conducted with a 

significance level of p = 0.05. The results 

are presented in Table 2.

Table 2 shows that the pretest and 

posttest data in both groups had p>α (0.05), 

demonstrating that the data were normally 

distributed. The paired t-test in the 

intervention group yielded a p=0.000 (α < 

0.05), indicating a significant effect of the 

web-based mHealth “Mama Bekping” 

intervention combined with standard 

breastfeeding care on knowledge scores 

before and after the intervention. Similarly, 

the control group showed a p=0.000 (α < 

0.05), suggesting that standard 

breastfeeding care alone also produced a 

significant improvement in pretest and 

posttest knowledge scores.

Although both groups demonstrated 

significant increases in knowledge, the 

intervention group exhibited a greater mean 

change, with a delta score of 20 points. The 

intervention group also achieved a higher 

maximum knowledge score, reaching 40 

points. The independent t-test showed a 

p=0.004 (α < 0.05), indicating that the web-

based mobile health “Mama Bekping” 

intervention was more effective in 

enhancing maternal knowledge compared 

to standard breastfeeding care alone.

DISCUSSION

Distribution of Respondents' 

Characteristics and Average Pumping 

Frequency

Based on the Table 1 majority of 

respondents had their last education level at 

the bachelor's degree (S1), accounting for 

24 participants (60%). Most respondents 

were self-employed, with a total of 14 

Table 2. Utilization of web-based mHealth “Mama Bekping” for the knowledge of 
working mothers

*Kolmogorov Smirnov Test **Dependen t-test ***Independen t-test
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participants (35%). The average age of 

respondents was 26 years, with a minimum 

of 21 years and a maximum of 33 years. 

The average pumping frequency from week 

1 to week 4 remained consistent at 14 

pumping sessions per week. However, 

within the four weeks, there was an 

increase in the frequency of pumping from 

12–13 times to 15 times per week. This 

finding demonstrates that the web-based 

mHealth application “Mama Bekping” can 

enhance the compliance of working mothers 

in pumping breast milk.

The majority of respondents in this 

study held a bachelor's degree (S1). A study 

conducted in Saudi Arabia reported that 

among 499 women, those with higher 

education levels showed a significant 

influence on their knowledge of breast milk 

expression. This is due to several 

contributing factors, including the fact that 

education facilitates easier access to and 

comprehension of information from various 

aspects. Similarly, research in Kenya 

indicated that women with higher education 

levels were significantly associated with 

satisfactory knowledge about breast milk 

expression(15).

The majority of respondents in this 

study were self-employed. Research has 

reported that many workplaces and types of 

employment still lack adequate support for 

lactation. Such support may include both 

moral and technical aspects. Moral support 

consists of verbal and non-verbal 

encouragement, while technical support 

includes access to refrigerators, breast 

pumps, breastfeeding rooms, and allocated 

breastfeeding time. A study in Australia 

revealed that women who expressed breast 

milk at the workplace were more prevalent 

due to the availability of flexibility for 

pumping or breastfeeding, supported by 

written policies promoting breastfeeding. 

However, another study reported that there 

was no significant relationship between the 

type of employment and the practice of 

expressing breast milk at work(16).

The average age of respondents in 

this study was 26 years, with a minimum 

age of 21 years and a maximum of 33 

years. A study in Japan reported that 

mothers under the age of 35, whether 

primiparous or multiparous, achieved a 

success rate of exclusive breastfeeding up 

to 82.5%. Mothers who give birth at the age 

of over 35 are at a higher risk of not 

providing exclusive breastfeeding, as this 

age group is considered vulnerable. 

Therefore, active interventions are 

necessary to ensure the success of the 

exclusive breastfeeding program for six 

months.

The study conducted by Bai stated 

that pumping compliance is influenced by 

attitude and knowledge, with a p-value of 

0.02. The attitudes underlying compliance in 

the workplace are affected by knowledge 

regarding breast engorgement when breast 

milk is not pumped, the availability of breast 

milk storage facilities, coworkers' 

perceptions of pumping, as well as the 

574 Mariza M.D., Diah W., M. Zakki A., Vol. 13, Issue 4, 2025: 569-581 



inconvenience of carrying relatively heavy 

and numerous pumping equipment. 

Pumping is sometimes believed to be less 

effective compared to direct breastfeeding. 

However, mothers may choose to pump 

when their breasts are overly full, as this 

condition can make the baby uncomfortable 

while feeding. The expression pattern 

produced by a breast pump has been 

proven to be similar to that of a baby's 
.natural suckling(17)  This indicates that a 

breast pump that suits the mother can 

produce effective and comfortable milk 

expression, thereby helping to maintain 

breast milk production. Mothers who 

consistently pump according to an 

expression pattern have been shown to 

empty the breast by up to 75%, compared 

to babies who, on average, empty the 

breast by about 67% in a single 

feeding(17)(18). Mothers who pump breast 

milk are more likely to sustain breastfeeding 

for up to six months compared to those who 

do not pump.

Utilization of mHealth-Based Website 

“Mama Bekping” for Working Mothers' 

Knowledge

Base on the Table 2 average 

knowledge score before and after the 

intervention showed a difference of 20 

points, with a minimum difference of 35 

points and a maximum difference of 40 

points. The results of the dependent t-test 

indicated a p-value of 0.000 (p < α), which 

means that the mHealth-based website 

“Mama Bekping” significantly improved the 

knowledge of working mothers. Mobile 

health (mHealth) is a method recommended 

by the World Health Organization (WHO) to 

support healthcare services in the areas of 

counseling and health education (19). 

Mobile-based mHealth includes voice 

messages (20), text messages, or websites 

(21). It is considered a more cost-effective 

approach compared to conventional 

methods. Web- or online-based health 

interventions in several studies have been 

shown to improve breastfeeding initiation 

(22) and support the continuation of 

breastfeeding (23). Researchers conducted 

a study in 2024 stating that mHealth is now 

used for telemedicine practices in 

communities with smartphone access, 

providing opportunities to enhance 

counseling services, including support for 

exclusive breastfeeding(24)(25).

In another study, the educational 

features were focused solely on exclusive 

breastfeeding education(26)(27). It did not 

include instructions on pumping for working 

mothers or breast milk notifications. 

Previous research conducted by the 

investigators focused primarily on third-

trimester pregnant women to prepare for 

exclusive breastfeeding (19). In this study, 

the web-based Mobile Health application 

“Mama Bekping” was designed for 

postpartum mothers with one-month-old 

infants who were preparing to end their 

maternity leave. The advantage of this 

solution lies in utilizing “Mama Bekping” to 
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support working mothers, featuring 

education on breast care, strategies to 

increase breast milk production, guidance 

on breast milk pumping for working 

mothers, and pumping notifications. The 

web-based mHealth “Mama Bekping” is 

illustrated in Figure 1, 2, and 3.

Figure 1. Login Website Mama Bekping

Fiture 2. Education Fiture in Website Mama Bekping
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Figure 3. Pumping Alarm in Web-Based mHealth Application “Mama Bekping”

Working mothers who do not receive 

adequate support from their husbands, 

family, colleagues, or workplace may face 

obstacles in the breastfeeding process. In 

2019, it was reported that 47.1% of women 

participated in the workforce, highlighting 

the need for government and company or 

foundation policies to enforce exclusive 

breastfeeding programs. Women have the 

right to balance their role as mothers in 

providing proper nutrition for their infants 

while also developing their professional 

skills and career values(16).

Every form of education influences 

both knowledge and attitudes, and many 

educational interventions also affect self-

efficacy. Previous research reported a 

difference in knowledge after providing 

education through mHealth media of 5.67 

points, with a p-value=0.000(14). However, 

our study demonstrated changes in the 

parameter of compliance with breast milk 

pumping. 

During the study, most respondents 

were highly interested in receiving 

education and practicing pumping using this 

application to maintain exclusive 

breastfeeding even while working. Six 

respondents reported that they had 

accessed educational content through 

social media but were concerned about 

inaccurate information (hoaxes). Although 
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many studies have examined smartphone-

based mHealth, they have largely focused 

only on feature feasibility and usability(28). 

The use of mHealth applications for 

breastfeeding is ideally initiated in the late 

stages of pregnancy. 

However, due to time constraints, this 

study was conducted only with mothers who 

were nearing the end of their maternity 

leave and preparing to return to work. 

Working mothers often face issues such as 

incomplete breast emptying, which requires 

ongoing encouragement and reassurance 

that breast milk is the best nutrition for their 

baby and follows the principle of supply by 

demand. Therefore, further research is 

needed on applications that include features 

such as breast massage to increase milk 

production, as well as Q&A services to 

better support mothers.

CONCLUSION AND RECOMMENDATION

The conclusion of this study is that the 

web-based mHealth application “Mama 

Bekping” increases the knowledge and 

compliance of working mothers in 

supporting the exclusive breastfeeding 

program through pumping. The Gunungpati 

Health Center is expected to coordinate with 

the researchers to disseminate the “Mama 

Bekping” website to postpartum mothers 

who are on maternity leave, so that it can 

assist them in continuing to provide breast 

milk to their babies after returning to work 

through expressed breast milk management 

by pumping.
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