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Aims Evidence has suggested that there might be negative consequences and benefits 
associated with maternal exercise while breastfeeding. The aim of the present study was to 
determine the effect of the exercise on lactation in breastfeeding women regarding whether 
mothers can exercise and breastfeed without detriment to the growth of their infants.
Materials & Methods In this randomized controlled clinical trial, 38 lactating mothers 
with inclusion criteria referring to breastfeeding clinic, Isfahan, Iran in 2015 to 2016 
were randomly divided into the intervention and control groups. The intervention group 
was required to do aerobic exercises for 6 weeks (3 days in week for 30 minutes in day).
Training of aerobic exercise under the supervision of an expert was, then, performed. An 
educational pamphlet of the exercises along with the CD was given to them. Control group 
only received the routine care. After the intervention, mother and neonate outcomes such 
as mother’s breastfeeding interval and neonate weight were measured by the breastfeeding 
questionnaire. Data analysis was performed by t-test, X2 and Mann–Whitney U test.
Findings A significant difference was observed between 2 groups concerning the interval of 
breastfeeding (3.55±0.51 VS 2.05± 0.41) and neonate’s weight (6775.00±468.34 VS 5836.11± 
401.39; p<0.001). In the group that received aerobic exercises, the number of breastfeeding 
in 24 hours and neonate’s weight were more than control group.
Conclusion Aerobic exercise has positive on the breastfeeding frequency and body weight 
of neonate. Thus, these exercises are recommended to be incorporated in postpartum care.
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Introduction Breastfeeding has always been a natural part of human nutrition throughout infancy. Although an alternative over time occur, breastfeeding is an important way to foster a child newly born across cultures and countries. Over the past century, trend to be less breastfed has occurred and, today, the breastfeeding rate of 90% during the 20th century is reported in approximately 42% of children [1, 2]. This development has been done in spite of increasing evidence of the existence of breastfeeding compared to formula and other substitutes in many ways, including security against common infancy infections. The most common cause of premature discontinuation of breastfeeding in many studies is the lack of milk [3]. Production and secretion of milk is under the effect of prolactin and oxytocin [4]. Mother's anxiety and concern are prevented by releasing the oxytocin and prolactin. These 2 hormones cause the extraction of milk from milk ducts to the nipple cells and, thus, relax the mother; it can lead to increasing the milk spout [5]. There are a lot of the benefits of regular exercise after birth [6]. Exercise and physical activity improved mood and it is one of the factors of stress reduction [7]. After regular exercise, muscle and fat tissue sensitivity to insulin in breastfeeding mothers increase and, then, facilitate the fatty acids during lactation and improve female cardiovascular fitness [8]. However, previous studies have shown that women, who breastfeed their infants, may be reluctant to do exercise because of concerns about negative effect on the composition of breast milk, breastfeeding performance, and ultimately the growth of their baby [9, 10]. These concerns may be originated from early experimental studies (immediately before and after exercise), showing that the concentration of lactic acid were significantly higher, and after exercise, baby milk acceptance scores were less than before the exercise [11-13]. However, the evidence showed that the effect of lactic acid in the taste of milk is great with severe sport that in this occasion, the concentration of lactic acid is much higher than usual sport done normally by many women. However, aerobic exercise can have several benefits for breastfeeding. Exercise can serve to protect lactation when energy deficiency, due to the plasma prolactin (important hormone involved in maintenance of breastfeeding), increases in response to aerobic exercise [14, 15]. In addition, if there is aerobic exercise on a regular basis, this reaction may increase blood glucose homeostasis and the mobilization of fat reserves during lactation period [16]. Due to the strong and compelling evidence of the benefits of regular exercise and breastfeeding, it would be reasonable that mothers who may want to do both have some 

hesitancies [17, 18]. In the light of the contents expressed, evidence suggested that there might be negative consequences and benefits associated with maternal exercise while breastfeeding. The aim of this study was to determine the effect of exercise on lactation in breastfeeding women, regarding whether mothers can exercise and breastfeed without detriment to the growth of their infants so as to inform clinical guidance.   
Materials and Methods This study is a randomized clinical trial carried out in AL Zahra Hospital, Isfahan, Iran during 2015 to 2016. “Table of random numbers“ was used for randomization. Sample size calculation was used based on Dewey et al. [19] with α=0.05, β=0.80, s1=2.6, s2=3.4, d=2.89 and at least 17 people were estimated for each group to compare body weight neonate. The participants consisted of 60 eligible women. Of these, 26 did not participate due to not meeting inclusion criteria and refused to participant.  Inclusion criteria included exclusive breastfeeding, 6 to 8 weeks after childbirth, lack of underlying disease, using any medicines, term pregnancy (38-42 weeks), absence of any sport of activity during the past 3 months, desire to participate in study, and no smoking. After the approval of the Ethics Committee of Yasuj University of Medical Sciences (yums.rec.1391.01), Iran, this study was conducted during February 2015 to February 2016.  After explaining the purpose of the study, written consent was obtained from all participants and everyone learned that s/he can discontinue participating in the study based on her/his desire. In the 4th to 6th week after birth, breastfeeding mothers were contacted with meeting invites and they were asked to write the frequency breastfeeding during past 24 hours. At the start of the study, all participants completed general and lactation status questionnaire, using the interview.  Then, breastfeeding women were randomly assigned to either the exercise group or the control group. Training aerobic exercise under the supervision of expert was performed. An educational pamphlet of the exercises along with the CD was given to them. Those in the exercise group undertook a program of aerobic exercise taking 45 minutes per day, 3 days per week, for 6 weeks beginning 6 to 8 weeks post-partum. The movements of aerobic exercise in each session included a three-step design, containing warm-up, workout, and cool down. Those in the control only received the routine care. If a woman missed 3 or more days of exercise in any week, an extra week would be added to the program. The researcher telephoned the participants to remind them of the timing of the interventions and follow-up. 
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Breastfeeding frequency during past 24 hours was completed before and after the intervention. The women were weighed on a beam-balance scale to the nearest 10g. The infants' weights were measured to the nearest gram on an electronic scale. All measures were done by one researcher. The Ethics Committee of the Yasuj Medical University of science, Yasuj, Iran reviewed the study. IRCT code is IRCT2017071435078N1. Demographic data of the groups were expressed as mean±SD or frequency (percentage) and comparison of these data were performed by t-test, X2, and Mann–Whitney U test. The normality of the distributions was tested, using the Kolmogrov-Smirnov test. The data were analyzed, using Statistical Package for the Social Sciences 21.0 (SPSS Inc.; Chicago, IL, USA). Significance level of p<0.05 was considered significant.  
Findings Mother's weight was 63.60±4.44Kg in intervention group and 63.27±3.26Kg in control group. Also neonate weight was 3316.50±190.40g in intervention group and 3383.88±184.96g in control group. There is no statistically significant difference for age, education, mother and neonate weight, breast feeding frequency at baseline between groups (p>0.05; Table 1).  
Table1) Demographic and baseline characteristics of the participants (n=17 in each group) 

Variables Intervention 
group Control group 

Mother's age <25 years 3 (17.6%) 3 (17.6%) 26-30 years 12 (70.6%) 10 (58.8%) 31-35 years 2 ( 11.8%) 4 (23.5%) 
Level of education   Illiterate 3 (17.6%) 3 (17.6%) Elementary 1 (5.9%) 2 (11.8%) High school and higher 13 (76.5%) 12 (70.6%) 
Breastfeeding frequency <6 in day 5 (29.4%) 4 (23.5%) 6-8 in day 12 (70.6%) 13 (76.5%)  After intervention, neonate weight was 6775.00±468.34g in intervention group and 5836.11±401.39g in control group. There was statistically significant difference in neonate weight between 2 groups (3.55±0.51 VS 2.05±0.41; p<0.001).  
Table 2) Comparison of breastfeeding frequency between participants after intervention (n=17 in each group) 
Breast feeding 

frequency 
Intervention 

group 
Control 
group P value <6 in day 3 (17.6%) 4 (23.5%) <0.001 6-8 in day 14 (82.4%) 13 (76.5%) Also, in the intervention group, breastfeeding was significantly higher than the value in the control group (Table 2). 

Discussion Regular exercise at the moderate level has a significant relationship with the weight of newborns and the frequency of breastfeeding. Mother’s regular exercise during lactation not only has no adverse effects on the weight of the baby, but also increases the weight of the baby. This finding of the study agrees with Su et al., stating that exercise in lactating mothers does not negatively affect the weight gain and height of the baby, as well as the quantity and quality of breast milk in mothers [20]. In addition, Lovelady et al. also stated that engaging in regular exercise in lactating women does not have an adverse effect on the weight of the baby [21]. A review study has shown that breastfeeding is not affected by moderate exercise, and that moderate exercise levels do not affect the length and quality of breastfeeding. Aerobic exercise with 60% to 70% of maximum heart rate does not have an adverse effect on breastfeeding and the weight of the baby increases with the same speed [22]. Dewey et al. have studied the effects of moderate aerobic exercise 4 to 5 times per week on breast milk compositions, including fat, proteins, lactose, energy density, and breast milk volume in 38 post-partum women. The results of this study have shown that there is no significant difference between the aerobic exercise group and the control group in the weight of the baby, the volume or composition of breast milk, the weight of the baby, maternal prolactin levels, and other plasma hormones [19]. Fly et al. showed that the concentrations of major mineral elements in plasma such as calcium, phosphorus, magnesium, sodium, and potassium were unchanged after maximum exercise [23]. However, in a comparative study conducted in 1994 during 12 weeks in a group of lactating mothers, who had exercise activity 5 days a week, change in blood prolactin levels, milk composition, and weight gain of neonates were not significantly different compared with the control group. In this study, contrary to the present study, mothers' exercise did not change the weight gain of newborns. The difference in the findings of this study may be due to the early measurement of the results (immediately before and after the activity), accumulation, and concentration of lactic acid in the mother’s milk after exercise. However, considering the results of studies conducted by Wallace et al. and Wright et al., the notion that the presence of lactic acid in breast milk after exercise has a negative effect on the extent of breastfeeding by the neonate is partly rejected [11, 24]. Therefore, despite the fact that lactate acid is significantly increased in breast milk after exercise, this problem does not affect the acceptance of breast milk by the neonate. However, the intensity of exercise is related to the concentration of lactic acid and the amount of lactate in extremely intense exercise is greatly increased, but this issue, as 
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mentioned above, cannot have a negative effect on the acceptance of milk by the neonate. Yet, contrary to Wallace et al. research that demonstrated that regular exercises do not have a negative effect on breast milk composition, including energy, fat, and protein (and even exercise exercises) [11], it increased the concentration of immunoglobulin and even increased the concentration of immunoglobulin and further immunity in the neonate [25]. In this study, the type of exercise exercises under the supervision of a sport specialist was considered as average level, and the amount of lactic acid in breast milk was not measured directly; but, our findings, including increase in the weight of the baby and the frequency of breastfeeding in the mothers in the exercise group indicated the acceptance of milk by neonate and increase the amount of breast milk, which was in line with the results of a study conducted by Wildan et al. [26]. The findings of the research carried out by Wildan et al. indicated the positive impact of yoga exercise on increasing lactation in breastfeeding. In this study, it has been argued that exercise results have a positive effect on secretion of oxytocin and prolactin hormone due to the mental relaxation that occurs in mothers. In addition, exercise can increase blood flow to all parts of the body, including the muscles of the chest, which itself is effective in lactation performance [26].  McCrory et al. conducted a research to determine the effect of weight loss by diet with or without aerobic exercise on lactation on 67 breastfeeding women, who fed their baby only by breastfeeding. The mothers were randomly assigned to 3 groups, including diet group (n=22), diet-exercise group (n=22), and control group (n=23). Milk volume, milk composition, energy intake, mother weight, plasma prolactin level, and neonatal weight before and after the intervention of exercise were measured. Results showed that plasma concentration of prolactin was higher in diet and diet-exercise compared with control group. Therefore, weight loss through diet and aerobic exercise appears to be safe for lactating mothers [27]. Many studies have suggested that exercise increases prolactin levels in non-lactating women.  Bagheri believes that the mean level of prolactin is significant in runners, and continuous physical training can increase the level of prolactin and reduce testosterone [28]. In his study, Dohi declared that the level of prolactin increases after running on a treadmill [29]. Lima also believes that after exercise as much as being fatigue and with moderate intensity, the levels of prolactin increase [30]. In their study, Daly et al. have found a positive relationship between exercise and the amount of prolactin. They said that the higher the exercise, the greater the prolactin levels. This prolactin level remains up to an hour after physical exercises and training [31]. 

There are some limitations in our study. Individual differences between participants in unpredictable psychological changes in post-partum, lack of cooperation in performing exercises, and non-accuracy in response of questionnaire were the limitations of the present research.  
Conclusion Aerobic exercise has positive effects on the breastfeeding frequency and body weight of neonate.   
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