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Abstract
Background Increasing breastfeeding rates around the world is one of the most important goals of the World Health
Organization. Self-efficacy is a modifying and predictive factor for initiation and continuation of breastfeeding. This study was
conducted to investigate the impact of mobile-based education and regular delivery of designed messages on breastfeeding
self-efficacy in primiparous mothers.
Methods This study was a double blind pilot randomized controlled trial, in which a hundred and twenty primiparous
breastfeeding mothers were randomly allocated into two groups using permuted block randomization. The standard method
conseling arm received routine counseling interventions and the intervention arm received a mobile instant messaging program
in addition to the usual counseling. The main objective of this study was to compare self-efficacy in face-to-face counseling
group and mobile instant messaging group. Self-efficacy levels were compared in the two groups before and after the study
procedures.
Results In this study, 60 mothers were studied in each group, and then the collected data were analyzed. The mean post-test
scores in the intervention group (60.40 ± 4.92) and the control group (50.10 ± 7.60) were compared in the main analysis. The
results indicated a statistically significant difference (p <0.001). Given the amount of effect size ( d= 0.99; 95% CI=1.19-2.02 ) it
appears that there is a high level correlation between the applied intervention and level of self-efficacy among the study
participants, especially those with higher levels of education. Secondary findings of the study involved evaluating the effects of
education, occupation, family income, lactation duration and spouse support for breastfeeding self-efficacy. Except for the
maternal education level, which had a significant relationship with the level of breastfeeding self-efficacy (p= 0.02), the other
factors did not show any correlation with self-efficacy in breastfeeding.
Conclusion The pilot study provided valuable information for feasibility assessment of randomized controlled trials in future
studies with larger sample sizes and more participant diversity.

Background
Breastfeeding is a vital activity with numerous benefits for mothers and newborns (1). These benefits include providing rich
nutrition for infants’ physical and mental growth, and reducing respiratory and infectious diseases and mortality, especially in
the first few months of their lives (2).
Unfortunately, in spite of advice from the World Health Organization and UNICEF, many mothers around the world feed their
infants with synthetic milk, because they often think that they cannot produce sufficient milk or because they do not have
sufficient knowledge of its benefits (3).
In Iran, the rate of breastfeeding is moderately acceptable (53.13% in 2010, compared with 13.3% in the United States in
2010(4)), but is still far from the rate recommended by WHO (5).
Successful breastfeeding is affected by many factors such as age, level of education, family income, prenatal education, first
feeding time, mother's experience and most importantly, breastfeeding self-efficacy (6).
Among these factors, self-efficacy is a modifying and predictive factor in terms of breastfeeding continuation (7).
Breastfeeding self-efficacy has been defined as a mother’s confidence in her ability to breastfeed her infant. Studies show that
low levels of self-efficacy have the greatest impact in early breastfeeding, and interventions to increase mother's selfconfidence and self-efficacy have a positive effect on breastfeeding continuation(8).
Breastfeeding self-efficacy is influenced by four sources of information: past experiences, observations of other breastfeeding
mothers, verbal encouragement and physical reactions (9). This suggests that the role of healthcare workers can be crucial in
supporting primiparous mothers who have no prior breastfeeding experience (10). Recent research shows that mobile-based
tutorials that include regular text and voice messaging in addition to standard methods of education have had a positive
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impact on mothers’ knowledge (11,12). Also there are studies that illustrate the effects of different educational methods on
mothers’ self-efficacy (7,13–16). However, to the author’s knowledge, no study has so far been conducted on the effects of
mobile messaging or mobile based education on mothers’ breastfeeding self-efficacy. The purpose of this study was to
investigate the impact of routine mobile-based health education and regular delivery of designed messages on breastfeeding
self-efficacy in primiparous mothers referred to health centers in Shiraz, Iran.

Methods
Design:
The present study is a randomized double blind controlled trial. which adheres to CONSORT guidelines and include a
completed CONSORT checklist as an additional file. A two-group pre- and post-test design was used to investigate the effect of
mobile messaging on breastfeeding self-efficacy in primiparous mothers referred to health centers in Shiraz, Iran. The study
was conducted from March 2018 to March 2019.
Sample size and Randomization:
Based on the sample size calculation formula for comparing two means ( α = 0.05 and β = 0.2), 64 participants were estimated
to be in each groups. The study began with 163 lactating mothers with single healthy infants. Eventually 43 participants were
excluded, leaving a final sample size of 120 participants. As illustrated in Fig. 1 (CONSORT Flow diagram), the mothers were
allocated to control (n = 60) and intervention (n = 60) groups using permuted block randomization (block size = 4).
Evaluation of self efficacy (Primary outcome):
The intervention arm received a mobile designed instant messaging program in addition to regular counseling. The program
included answers to frequently asked questions, proper breastfeeding principles, words of encouragement for breastfeeding
mothers, and regular phone calls to the mothers to monitor their performance, which continued up to the second week after
delivery. Mothers in the intervention group received messages in text, audio, visual or audio-visual formats. The standard
method conseling arm control group received routine interventions, namely face-to-face counseling at health centers, which
included two pre-natal and post-natal training sessions.
Secondary outcomes
This part of the study involved an evaluation of the relation between self-efficacy and other possible related factors such as
education, occupation, family income, lactation duration and spouse support for breastfeeding in the intervention group.
Eligibility criteria:
Participants included all single fetus mothers aged 18–45 years with no history of breastfeeding at 35–40 weeks of gestation
(ninth month). They were all literate, familiar with smartphones and not participating in other similar studies.
Data Collection and Questionnaire:
The study data were collected using a questionnaire on demographic characteristics (age, educational level, occupation, family
income, lactation duration and spouse support for breastfeeding), and Denise Short Form Breastfeeding Self-efficacy
Questionnaire BSES-SF. The Short Form Breastfeeding self-efficacy scale consists of 14 questions measured on a 5-point Likert
scale (answer 1; Not at all Confident and answer 5; Always Confident). Content validity of the BSES was based on the literature,
interviews with breastfeeding mothers, and expert opinions. Cronbach’s alpha coefficient for the scale was 0.96 with 73% of all
corrected item-total correlations ranging between 0.30 and 0.70 (9).
Statistical analysis:
The minimum and maximum scores on BSES-SF questionnaire are 14 and 70, respectively, and the scores above 50 reflect the
likelihood of breastfeeding. Data were analyzed using SPSS (version 21) for Windows. After determining the normal
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distribution in both groups, mean comparison test (t-test) was performed in two independent groups, and effect size was
estimated. To compare self-efficacy scores and possible related factors in the intervention group, Kruskal-Wallis test was used.
A p-value of less than 0.05 was designated as statistically significant.

Results
Attrition and completion
All participants completed the study questionnaires, and comparing their numbers during the study revealed that they remained
in their groups until the end of the study.
The mean age of the mothers in the intervention group was 27.37 (± 2.54) years and in the control group it was 28.93 (± 2.36)
years. Other baseline characteristics of the intervention and control groups are revealed in Table 1.
Table 1
Baseline characteristics of study participants
Variables

Control group

Intervention group

Age, (Mean and SD)

28.93(2.36)

27.37(2.54)

Education, (Frequency, %)
Elementary
High school
University degree

10 (16.7%)
25 (41.6%)
25 (41.7%)

6 (10.6%)
21 (36.8%)
30 (52.6%)

Occupation (Frequency, %)
Housewife
Employee
Others

52 (86.7%)
7 (13.3%)
0

49 (81.7%)
9 (15%)
2 (3.4%)

Family Income (Frequency, %)
Low
Intermediate
High

14 (24.1%)
43 (74.1%)
1 (1.7%)

15 (25.9%)
43 (74.1%)
0

Lactation Duration (Frequency, %)
< 6 month
6–12 month
> 12 month
forgotten

1 (1.7%)
4 (6.7%)
38 (63.3%)
17 (38.3%)

2 (3.3%)
4 (6.7%)
39 (65%)
15 (25%)

Spouse support for breastfeeding (Frequency, %)
Very high
High
Intermediate
Low

31 (51.7%)
27 (45%)
2 (3.3%)
0

33 (59.9%)
22 (37.9%)
3 (5.2%)
0

Evaluation of primary outcome
Comparing the mean scores of mothers in the control and intervention groups did not indicate a significant difference in the
pre-test scores (p = 0.37). But comparing the mean of post-test scores in the intervention group (60.40 ± 4.92) and the control
group (50.10 ± 7.60) showed a statistical significant difference (p < 0.001) (Table 2).
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Table 2
Comparison of the mean self-efficacy scores in control and intervention groups before and after the intervention
Study
groups

Selfefficacy,
before
intervention
score
Mean(SD)

Number

Standard
Error of
Mean

Pvalue

Control
group

52.72(8.55)

60

1.19

0.37

Intervention
group

54.23(8.96)

60

1.15

Selfefficacy
after
intervention
score
Mean(SD)

Number

Standard
Error of
Mean

Pvalue

50.10(7.60)

60

0.99

<
0.001

60.40(4.92)

60

0.63

Effect size(
dppc2sensu)
and 95%CI

0.99*
(1.19–2.02)

*Effect size was calculated according to Morris 2008 (17), (d = 0.2 be considered a 'small' effect size, 0.5 represents a
'medium' effect size and 0.8 a 'large' effect size)
Given the amount of effect size (d = 0.99; 95% CI = 1.19–2.02) it appears that there is a high-level relationship between the
applied intervention and the level of self-efficacy among study participants.
Secondary outcomes
Kruskal-Wallis test was used to compare self-efficacy scores and other possible related factors such as education, occupation,
family income, lactation duration and spouse support for breastfeeding in the intervention group (Table 3). The results
demonstrate that the level of maternal education has a significant relationship with the level of breastfeeding self-efficacy (p =
0.02). The other factors did not show any noticeable correlation with breastfeeding self-efficacy.
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Table 3
Comparison of self-efficacy scores of the intervention group in view of possible
related factors
Factors

Intervention group

p- value*

Education, (Frequency, %)
Elementary
High school
University degree

6 (10.6%)
21 (36.8%)
30 (52.6%)

0.02

Occupation (Frequency, %)
Housewife
Employee
Others

49 (81.7%)
9 (15%)
2 (3.4%)

0.42

Family Income (Frequency, %)
Low
Intermediate
High

15 (25.9%)
43 (74.1%)
0

0.71

Lactation Duration (Frequency, %)
< 6 month
6–12 month
> 12 month
forgotten

2 (3.3%)
4 (6.7%)
39 (65%)
15 (25%)

0.71

Spouse support for breastfeeding (Frequency, %)
Very high
High
Intermediate
Low

33 (59.9%)
22 (37.9%)
3 (5.2%)
0

0.65

*P-value was calculated by Kruskal-Wallis test

Discussion
The aim of this study was to investigate the effect of educational mobile messaging in combination with face-to-face
counseling on primiparous mothers' breastfeeding self-efficacy.
The results showed that the designed instant messaging program yielded higher self-efficacy scores among the primiparous
mothers who received this intervention as compared to the ones who had solely received standard breastfeeding training.
The results also revealed that there was a significant difference between the mean self-efficacy scores of the two groups under
study.
The results of this randomized controlled trial are in line with the results of the other studies dealing with the effect of
educational interventions on self-efficacy (15,18–20). It demonstrates the effectiveness of self-efficacy training in encouraging
mothers to breastfeed, which can improve the duration and quality of breastfeeding.
These training programs can be delivered in a variety of ways, ranging from face-to-face counseling to new teaching methods
such as technology-based training programs, including mobile text messaging in this study. This intervention is almost costfree and can easily be incorporated into routine training programs.
We also found that the applied intervention significantly increased self-efficacy levels in mothers with higher levels of
education than those with lower levels.
Educational level can directly improve mothers' breastfeeding experiences by influencing their lifestyle and enhancing their
quality of life. This result is consistent with the study by Ansari, et al., which reported a significant relationship between
breastfeeding self-efficacy and the level of education in breastfeeding mothers (21).
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We also examined other factors that could potentially affect the results of the study, including career status, income level,
duration of breastfeeding, and spouse support for breastfeeding. The results showed that these variables had no significant
effect on maternal self-efficacy. Some studies have examined the influence of some of these variables including family, job,
and spouse support, as the predictors of breastfeeding (22–24).
For future research, the authors recommend using larger sample sizes, sampling from more diverse health centers, and
analyzing the influential factors over a longer period of time.

Conclusions
The results of the present study revealed that breastfeeding counseling by text, audio and video messages may increase
maternal self-efficacy and breastfeeding duration especially among mothers with higher levels of education. The pilot study
provided valuable information for testing the feasibility of randomized controlled trials in future studies with larger sample
sizes and more participant diversity.

Declarations
Ethics approval and consent to participate
The design of the study was approved by the Ethics Committee of Shiraz University of Medical Sciences. (Code of Ethics
Committee: IR.SUMS.REC.1395.201) All study participants were fully informed about the nature of the study. They signed the
informed consent form after receiving a thorough explanation about the study and ensuring that they understood the
objectives.

Consent for publication
Not Applicable

Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable
request.

Competing interest
The authors declare that they have no competing interests.

Funding
Authors do not receive any funding for this study.

Authors' contributions
1. Study concept and design: M.M, SH.Z, L.B, AR.S
2. Acquisition of data: M.M, SH.Z
3. Analysis and interpretation of data: SH.Z, AR.S, M.M
4. Drafting of the manuscript: M.M, AR.S, L.B, SH.Z
5. Critical revision of the manuscript for important intellectual content: M.M, AR.S, L.B
6. Statistical analysis: AR.S, M.M
7. Administrative, technical, and material support: L.B, M.M, AR.S
8. Study supervision: M.M
Page 7/10

All authors have read and approved the manuscript.

Acknowledgment
This article has been extracted from a M.Sc. thesis by Mrs. Shoaleh Zarei coded: 95-01-01-11605. The authors wish to express
their gratitude to Shiraz University of Medical Sciences for their technical support.

References
1. Vijayalakshmi P, Susheela T, Mythili D. Knowledge, attitudes, and breast feeding practices of postnatal mothers: A cross
sectional survey. Int J Health Sci (Qassim). 2015;9(4):364. https://doi.org/10.12816/0031226
2. Kornides M, Kitsantas P. Evaluation of breastfeeding promotion, support, and knowledge of benefits on breastfeeding
outcomes. J child Heal care. 2013;17(3):264–73. https://doi.org/10.1177/1367493512461460
3. Williamson I, Leeming D, Lyttle S, Johnson S. ‘It should be the most natural thing in the world’: exploring first‐time mothers’
breastfeeding difficulties in the UK using audio‐diaries and interviews. Matern Child Nutr. 2012;8(4):434–47.
https://doi.org/10.1111/j.1740-8709.2011.00328.x
4. Kalantari N, Roudsari AH. Breastfeeding promotion in Iran: Opportunities and challenges. J Compr Pediatr. 2013;4(4):165–
6. https://doi.org/10.17795/compreped-12327
5. Bastani F, Rahmatnejad L, Jahdi F, Haghani H. Breastfeeding self efficacy and perceived stress in primiparous mothers.
Iran J Nurs. 2008;21(54):9–24. 6. Thulier D, Mercer J. Variables associated with breastfeeding duration. J Obstet Gynecol
Neonatal Nurs. 2009;38(3):259–68. https://doi.org/10.1111/j.1552-6909.2009.01021.x
6. McCarter-Spaulding D, Gore R. Breastfeeding self-efficacy in women of African descent. J Obstet Gynecol Neonatal Nurs.
2009;38(2):230–43. https://doi.org/10.1111/j.1552-6909.2009.01011.x
7. Dennis C-L. Theoretical underpinnings of breastfeeding confidence: a self-efficacy framework. J Hum Lact.
1999;15(3):195–201. https://doi.org/10.1177/089033449901500303
8. Dennis C. The breastfeeding self‐efficacy scale: Psychometric assessment of the short form. J Obstet Gynecol Neonatal
Nurs. 2003;32(6):734–44. https://doi.org/10.1177/0884217503258459
9. Sarasua I, Clausen C, Frunchak V. Mothers’ experiences with breastfeeding management and support: a quality
improvement study. Breastfeed Rev. 2009;17(1):19.
10. Ghaffari M, Rakhshanderou S, Mehrabi Y, Tizvir A. Using Social Network of TELEGRAM for Education on Continued
Breastfeeding and Complementary Feeding of Children among Mothers: a Successful Experience from Iran. Int J Pediatr.
2017;5(7):5275–86.
11. Meglio G Di, McDermott MP, Klein JD. A randomized controlled trial of telephone peer support’s influence on breastfeeding
duration in adolescent mothers. Breastfeed Med. 2010;5(1):41–7. https://doi.org/10.1089/bfm.2009.0016
12. Otsuka K, Dennis C-L, Tatsuoka H, Jimba M. The relationship between breastfeeding self-efficacy and perceived
insufficient milk among Japanese mothers. J Obstet Gynecol Neonatal Nurs. 2008;37(5):546–55.
https://doi.org/10.1111/j.1552-6909.2008.00277.x
13. Eidman CK. Enhancing breastfeeding self-efficacy through prenatal education. 2011;
14. McQueen KA, Dennis C, Stremler R, Norman CD. A pilot randomized controlled trial of a breastfeeding self‐efficacy
intervention with primiparous mothers. J Obstet Gynecol Neonatal Nurs. 2011;40(1):35–46.
https://doi.org/10.1111/j.1552-6909.2010.01210.x
15. MIRMOHAMMAD ALIM, BAHIRAII A, RAHIMI A, HASHEMZADEH M, SOHRABI N, SOHRABI Z. Effect of educational package
on breastfeeding self-efficacy in postpartum period. 2014;
16. Morris SB. Estimating effect sizes from pretest-posttest-control group designs. Organ Res methods. 2008;11(2):364–86.
https://doi.org/10.1177/1094428106291059

Page 8/10

17. Joshi A, Amadi C, Meza J, Aguire T, Wilhelm S. Evaluation of a computer-based bilingual breastfeeding educational
program on breastfeeding knowledge, self-efficacy and intent to breastfeed among rural Hispanic women. Int J Med
Inform. 2016;91:10–9. https://doi.org/10.1016/j.ijmedinf.2016.04.001
18. Edwards RA, Bickmore T, Jenkins L, Foley M, Manjourides J. Use of an interactive computer agent to support
breastfeeding. Matern Child Health J. 2013;17(10):1961–8. https://doi.org/10.1007/s10995-013-1222-0
19. Otsuka K, Taguri M, Dennis C-L, Wakutani K, Awano M, Yamaguchi T, et al. Effectiveness of a breastfeeding self-efficacy
intervention: do hospital practices make a difference? Matern Child Health J. 2014;18(1):296–306.
https://doi.org/10.1007/s10995-013-1265-2
20. Ansari S, Abedi P, Hasanpoor S, Bani S. The effect of interventional program on breastfeeding self-efficacy and duration of
exclusive breastfeeding in pregnant women in Ahvaz, Iran. Int Sch Res Not. 2014;2014.
https://doi.org/10.1155/2014/510793
21. Dennis C. Breastfeeding initiation and duration: A 1990‐2000 literature review. J Obstet Gynecol Neonatal Nurs.
2002;31(1):12–32. https://doi.org/10.1111/j.1552-6909.2002.tb00019.x
22. Dennis CE. Identifying predictors of breastfeeding self‐efficacy in the immediate postpartum period. Res Nurs Health.
2006;29(4):256–68. https://doi.org/10.1002/nur.20140
23. O’Brien M, Buikstra E, Fallon T, Hegney D. Exploring the influence of psychological factors on breastfeeding duration, phase
1: perceptions of mothers and clinicians. J Hum Lact. 2009;25(1):55–63. https://doi.org/10.1177/0890334408326071

Figures

Page 9/10

Figure 1
CONSORT 2010 Flow Diagram
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