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Abstract - Successful duration of predominant breastfeeding for 24 weeks is difficult to achieve in Indonesia. After 10 years 
policy of breastfeeding was applied, the prevalence is still low. Almost all efforts have been done to intervene except the 
aspect of maternal consumption during lactation. This study aimed at analyzing the association between lactating mother 
nutrient intakes and duration of predominant breastfeeding. A prospective cohort (longitudinal) was conducted in five urban 
areas in Indonesia. A total of 85 mother-infant pairs were followed since delivery until 24 weeks postpartum. 
Anthropometric measurements (weight of mother and infant, length of infant) were taken of each subject every 4 weeks. 
Data on maternal energy and macronutrient intake were collected monthly using 24 hour food recall method and 
breastfeeding duration was monitored by phone call each week. 33 pairs successfully did 24 weeks of predominant 
breastfeeding while the other (52 pairs) did not. There were no differences in all variables of socio-demographic 
characteristic and maternal/infant nutritional status in both groups. Significant differences were found on maternal 
consumption (energy and fat intakes). Mothers who successfully did 24 weeks of predominant breastfeeding consumed 
energy and fat higher (2131.1 ± 508.5 kcal/day, 71.5 ± 24.9 g/day) than the other group (1830.8 ± 578.0 kcal/day, 54.2 ± 
25.2 g/days). Energy and fat intakes of mothers during lactation positively related to the duration of predominant 
breastfeeding. Mothers who consumed adequate energy and fat were more likely to be successful in providing 24 weeks of 
predominant breastfeeding. 
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I. INTRODUCTION 
 
Nutrition adequacy during infancy is essential for 
growth, health and development of children. Poor 
nutrition increases risk of the disease, and is 
responsible, directly or indirectly, to a third of the 
total 9.5 million under-five child deaths that occurred 
in 2006.1 The first two years of life is a critical 
window of opportunity for children, therefore it is a 
golden period of growth and development. Global 
Strategy for Infant and Child Feeding recommends 
that the optimal feeding is exclusive breastfeeding in 
infants up to age 6 months, adequate nutrition and 
safe complementary feeding, and complementary 
feeding starting at age 6 months followed by 
continued breastfeeding until the child is 2 years old.1 

The Ministry of Health of Republic of Indonesia 
(MOH-RI) has adopted the WHO recommendations 
(2009, 2003) by setting the target of 6 months of 
exclusive breastfeeding by 80%.1,2 In 2012, the target 
was revised to 50%.3 Despite the lower target, it is 
still difficult to achieve. Data shows that 10 years 
after the policy was applied, prevalence of 6 months 
exclusive breastfeeding in Indonesia is still low.4,5,6,7 
Discussions on the importance of exclusive 
breastfeeding are mostly focused on positive effects 
of exclusive breastfeeding, but lacking emphasis on 
why in the field it is very difficult to achieve the set 
target of EBF. This might relate to lack of discussion 
on maternal nutritional status and maternal nutrient 
intakes during lactation as determinant factors of 
breast milk production. Information on nutrition in 

education material produce by the Ministry of Health 
(MOH) did not contain specific pointers and only 
touch the issues in a very generic way. 8,9,10 The 
implication of limited scientific discussion on this 
issue has resulted in under-prioritization of program 
related to energy consumption of lactating mother.  
Current evidences have indicated that maternal 
nutritional status is a relevant factor contributing of 
the success of EBF. Studies indicate that pre-lactation 
nutritional status and intakes of the mother during 
lactation play an important role in successful 
breastfeeding.11,12,13,14,15  In developing countries most 
women enter the lactation period without sufficient 
fat reserves to produce sufficient amount of 
breastmilk.14 Mother’s consumption of nutrients 
during lactation was associated with the extra energy 
needed to produce milk.16,17  In Indonesia, many 
mothers suffer from malnutrition indicating by 12.3% 
of low BMI (BMI <18.5) among adult women (>18 
years old). Low BMI was more prevalent in the 
younger age group 18-24 years (24.8%), followed by 
age group 25-29 years (15.8%), and age group 30-49 
years (8.4% -10.6%).18 In rural areas, Irawati found 
that as many as 21% of women of childbearing age 
have low BMI.19  
Mothers is recommended to consume daily energy in 
sufficient amount to support the expected increase of 
breast milk production.17,18,20 However, real situation 
in Indonesia is on the contrary. Fikawati’s study 
showed that daily energy intake during lactation was 
significantly lower (1959.8 kcal/day) compared to 
Indonesian RDA (2500 kcal/day)21 and even lower 
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than daily intake during pregnancy (2241.0 
kcal/day).22 Prolonged duration of breastfeeding is 
associated with good maternal nutritional status and 
adequate energy consumption.23 Breast milk 
production of low nutritional status mother can be 
improved by suplementation.12,13,23 Butte et al., 
suggested lactating mothers to consume 2186 
kcal/day energy to be able to support lactation and to 
maintain ideal postpartum weight loss.12 This study 
aims to determine the relationship of lactating mother 
energy consumption with duration of breastfeeding.  
 
II. METHODS 
 
This study was conducted according to the guidelines 
laid down in the Declaration of Helsinki and protocol 
of the study has been approved by The Ethic 
Commission of Faculty of Public Health University 
of Indonesia. Written informed consent was obtained 
from all subjects. Field researchers started to contact 
respondents by first explaining the purpose of the 
study as well as informed consent.  
The original research design is a prospective cohort 
study, based on maternal vegetarian consumption, 
conducted in five cities in Indonesia (Jakarta, 
Surabaya, Palembang, Pontianak, and Pekanbaru) in 
January-December 2012. The exposed group is those 
who practice vegetarian (lacto-ovo vegetarian) 
consumption for at least one year and the non-
exposed group is non-vegetarian mothers from 
similar socio-economic level. Eligibility criteria for 
all subjects included giving birth at term (gestational 
age >37 weeks), birth weight of infant ≥2500 grams, 
normal birth (no inborn malformation), single birth, 
no chronic illness, intend to breastfeed exclusively for 
6 months, and willing to participate in the study for 6 
months. The subjects were followed for 24 weeks 
after delivery starting from the final trimester of 
pregnancy until 6 months postpartum.  
To analyze the association between maternal intakes 
and duration of predominant breastfeeding, data was 
restructured in a way that enables comparison 
between groups of mother based on their duration of 
predominant breastfeeding. All data were merged 
(regardless of exposed and non-exposed group) first 
before divided into two groups (i.e. mothers who 
could breastfeed predominantly 24 weeks and who 
did not) to form the basis of comparison. These data 
are very important for Indonesian since there are no 
longitudinal cohort studies following the 
consumption of predominant breastfeeding mothers 
was ever conducted.  
Data collection for maternal anthropometry (height 
and weight) and infant anthropometry (weight and 
length) was started at 6 to 7 days after delivery. 
Mother’s height was measured using standard 
microtoise,24 infant length was measured using local-
made wood length-board with attached microtoise 
measuring band with 0.1 cm precision,24 and weight 
(for mothers and infants) was measured using 

calibrated weighing scale (brand: AND).24 Maternal 
and infant anthropometric data (mother’s weight, 
infant’s weight and length) were collected until 6 
months postpartum. 
Food consumption data was collected using 24 food 
recall method.25 Data on energy data and macro 
nutrients were collected monthly during the 6 months 
lactation period. Within the study period, 
anthropometric measurements and food recalls were 
performed on each mother on totally seven occasions. 
Data on breastfeeding duration was obtained by 
phone call to the mother each week to ensure that 
researcher did not miss exact timing of mother stop 
giving predominant breastfeeding. In this study, 
predominant breastfeeding was used rather exclusive 
breastfeeding. Predominant breastfeeding was 
defined as situation where predominant source of 
nourishment for infant is breast milk but the infant 
may also receive liquids (water and water-based 
drinks, fruit juice), ritual fluids and ORS, drops or 
syrups (vitamins, minerals and medicines).1 Cross 
checking was conducted monthly to the respondent. 
Data were analyzed using chi square test, independent 
t test and survival analysis. 
 
III. RESULTS 
 
Of the total 85 respondents, 33 were successfully 
providing predominant breastfeeding until 24 weeks. 
The remaining 52 mothers had stopped breastfeeding 
before 24 weeks. Most of the drop-out (31 mothers) 
decided to stop predominant breastfeeding within the 
first month and among them, 24 mothers stopped 
predominant breastfeeding within the first week of 
postpartum period. 
Table 1 shows socio-demographic characteristics and 
nutritional status of respondents by duration of 
predominant breastfeeding category. There was no 
difference found in all independent variables 
(mothers’ age, parity, nutritional status, type of 
consumption, proportion of family food expenditure, 
education, work status, as well as infants’ 
characteristics at birth and sex) between mothers who 
provided 24 weeks predominant breastfeeding and 
those who did not. This indicates that both groups 
have equal potential to provide 24 weeks-exclusive 
breastfeeding.  
Table 2 shows the relationship between energy 
consumption and duration of predominant 
breastfeeding. The table also shows the distribution of 
macro nutrients (carbohydrates, protein and fat) 
intake. In this study, cut-off for macro nutrient 
adequacy was set at >90% of Indonesian RDA for 
those nutrients.26 While the cut-off for energy was 
2100 kcal/day based on Indonesian RDA21 and ROC 
analysis.   
There is a statistically significant difference on 
duration of predominant breastfeeding between 
different categories of energy consumption during 
lactation. Mothers who consumes energy ≥2100 
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kcal/day had 4 times higher probability to provide 
predominant breastfeeding for 24 weeks compared to 
those who consumed energy <2100 kcal/day. On the 

nutrient level, mothers who consumed fat ≥90% of 
RDA had almost 3 times higher probability to provide 
24 weeks-predominant breastfeeding. 

 

Variable Predominant breastfeeding 
<24 weeks n=52 

Predominant breastfeeding 
>24 weeks n=33 p valued 

 Mean SD Mean SD  
Mothers’ characteristics      

Mother’s age (year)a 29.4 4.3 28.8 4.0 0.638 
Paritya 1.7 0.9 1.7 0.9 0.917 

Mothers’ nutritional status      
Postpartum weight (kg)a 58.4 9.1 58.6 8.3 0.944 

Height (cm)a 157.4 5.7 157.1 6.5 0.834 
Postpartum IMT  (kg/m2)b 23.6 3.3 23.7 2.7 0.780 

Infants’ characteristics  at birth      
Infant birth weight (gram)a 3181.8 349.0 3199.5 384.9 0.827 

Infant birth length (cm)b 49.1 1.7 48.8 1.6 0.455 
 N % n %  

Mothers’ type of consumption     0.561 
 Vegetarian  27 51.9 15 45.5 
 Nonvegetarian  25 48.1 18 54.5 
Proportion of household food expenditurec    1.000 
 ≥60% 3 5.8 1 3.0  
 <60% 49 94.2 32 97.0  
Mothers’ educational levelc     0.388 
 <senior high school 0 0.0 1 3.0  
 ≥senior high school 52 100.0 32 97.0  

Mothers’ occupationc     0.757 
 Household chores 27 51.9 16 48.5  
 Work 25 48.1 17 51.5  

Infants’ sexc     0.824 
 Female 23 44.2 16 48.5  
 Male 29 55.8 17 51.5  

aIndependent t-test; bMann-Whitney test; cChi square test: dp value < 0.05 
 

Table 1. Respondents’ characteristics and nutritional status based on duration of predominant breastfeeding 
   
T-test analysis showed significant differences on energy and fat intakes between categories of predominant 
breastfeeding. Mothers who provided 24 weeks predominant breastfeeding had mean energy consumption of 
2131.1 ± 508.5 kcal/day and 71.5 ± 24.9 g/day mean fat intake, while those who did not had consumption of 
1830.8 ± 578.0 kcal/day and 54.2 ± 25.2 g/day, respectively. 
 
IV. DISCUSSION 
 
Maternal nutritional status influences infant demand, breastfeeding pattern, breastfeeding management, and 
mother’s ability to breastfeed.27 Studies reported positive relationship between maternal nutritional status and 
breastfeeding performance as well as infant growth.19,28,29,30,31,32 In this study, no significant differences were 
found in socio-demographic characteristics and maternal nutritional status between different groups of 24-weeks 
predominant breastfeeding. The absence of statistically significant difference suggests that these two groups are 
equivalent in terms of those variables, thus variation on dependent variable would indicate influence by factor(s) 
other than socio-demographic and nutritional status.  
 

Lactating mother’s 
consumptiona. b 

Predominant 
breastfeeding 

<24 weeks 
n=52 

Predominant 
breastfeeding 

>24 weeks 
n=33 

Total p 
valuef RR 90% CI 

n % n % N %    
Energy       0.002* 4.32 1.71-10.92 <2100 kcal/day 37 75.5 12 24.5 49 100.0 
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≥2100 kcal/day 15 41.7 21 58.3 36 100.0 
Total 52 61.2 33 38.8 85 100.0    
Carbohydratec       

0.160 1.95 0.76-4.98 Inadequate 39 69.6 17 30.4 56 100.0 
Adequate 13 44.8 16 55.2 29 100.0 
Total 52 61.2 33 38.8 85 100.0    
Proteinc       

0.680 1.2 0.48-3.11 Inadequate 18 64.3 10 35.7 28 100.0 
Adequate 34 59.6 23 40.4 57 100.0 
Total 52 61.2 33 38.8 85 100.0    
Fatc       

0.026* 2.82 1.12-7.14 Inadequate 39 66.1 20 33.9 59 100.0 
Adequate 13 50.0 13 50.0 26 100.0 
Total 52 61.2 33 38.8 85 100.0    

Lactating mother’s 
consumption a 

Predominant 
breastfeeding  

<24 weeks (n=52) 

Predominant breastfeeding 
>24 weeks (n=33) p 

valuef RR CI 

Mean SD Mean SD 
Carbohydrated 273.4 85.5 297.3 63.0 0.144   
Proteine 96.6 186.8 81.0 28.6 0.134   
Fatd 54.2 25.2 71.5 24.9 0.003*   
Energyd 1830.8 578.0 2131.1 508.5 0.014*   

aEnergy and macro nutrients have been adapted by duration of predominant breastfeeding; bChi-square test, cNutrient adequacy 
categories: inadequate= <90% Indonesian RDA and adequate= ≥ 90% Indonesian RDA; d Independent t test; e Mann-Whitney test; 

fp value <0.05 
 
Table 2. Respondents’ consumption during lactation based on duration of predominant breastfeeding 
 

Energy consumption Meana Median p valueb 
Estimate SE 95% CI Estimate SE 95% CI 

<2100 kcal/day(n=49) 9.9 1.5 6.99-12.71 8.0  3.02-12.98 
<0.001 ≥2100 kcal/day(n=36) 18.9 2.1 14.83-22.91 - - - 

Overall 12.9 1.3 10.37-15.44 12.0  5.29-18.71 
aEstimation limited to the largest survival time if it was censored, bTest equality of survival distributions for the different levels of 

energy consumption of 2100 kcal 
 

Table 3. Mean and median survival of predominant breastfeeding based on mother’s energy consumption 
 
To produce milk in the first 6 month of postpartum 
period, lactating mothers require 700 kcal/day extra 
energy in which 200 kcal is supposed to be obtained 
from fat reserves (indicated by weight retention at the 
time of delivery) and the other 500 kcal has to be 
added from daily energy consumption. Therefore, 
mothers should consume adequate energy intakes to 
support lactation needs. Nutrition recommendations 
advised 500 kcal/day of additional energy intake for 
lactating mothers or a total energy intake of 2500 
kcal/day. 18, 24 
The study shows positive relationship between energy 
consumption and macro nutrients intake and duration 
of predominant breastfeeding. Mean energy 
consumption of mothers who provided 24-weeks 
predominant breastfeeding was significantly higher 
compared to those who did not.  The results are 
consistent with studies by Prentice, Butte et al., and 
Gonzales et al. that maternal energy consumption 
during lactation influences breastfeeding 
performance.11,12,13  In Guatemala, Gonzales et al. 

reported significant difference on breastfeeding 
performance between mothers who were highly 
energy supplemented and mothers who were lowly 
supplemented.13  Manning-Dalton and Allen 
conducted study on 27 postpartum mothers with good 
nutritional status and found that breastfeeding 
intensity was highly correlated with energy intake.33 
However, interestingly, even though mean energy 
consumption of mothers was not as high as the 
recommendation, mothers still had the ability to 
provide 24-weeks predominant breastfeeding. Energy 
recommendation during lactation might be a little bit 
too high.  Butte et al suggested minimal energy intake 
to support lactation of 2186 kcal/day12 while Strode, 
Dewey and Lonnerdal proved that breast milk volume 
was significantly reduced among those who 
consumed energy less than 1500 kcal/day.34 
This study shows that mothers who consumed energy 
≥2100 kcal/day had 4 times higher probability to be 
successfully providing predominant breastfeeding for 
24 weeks. Results of survival analysis in this study 



International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 
Volume-6, Issue-1, Jan.-2018, http://iraj.in 

Maternal Nutrient Intakes and Duration of Predominant Breastfeeding: A Cohort Study in Indonesia 
 

24 

also confirmed the effect of energy consumption 
during lactation on breastfeeding duration. Mothers 
who consumed >2100 kcal/day still could provide 
predominant breastfeeding until the follow-up period 
finished.  
Referring to the results above, mothers should 
consume energy at least 2100 kcal/day during 
lactation. Even though this figure is lower than 
current recommendations, but in Indonesia mean 
daily energy intake of mothers during lactation is 
lower than intake during pregnancy.22 A qualitative 
study  reported that factors causing low energy 
consumption among breast-feeding mothers were 
poor nutritional knowledge and attitude towards 
energy requirement during lactation, lack of time to 
cook and eat because of infant care, reduced 
consumption of milk and supplements, food 
restriction and taboo, and suboptimal midwife/health 
personnel’s advices.35 If lactating mothers could 
maintain energy intake during lactation as high as 
2100 kcal/day, which is the same as daily energy 
intake recommendation for Indonesian adult 
women,21 then the prevalence of predominant 
breastfeeding will increase at least 4 times.   
Studies on pregnant and lactating mothers’ 
consumption in Indonesia are very limited. 
Additional study is needed to confirm the results. 
However, decreasing energy consumption during 
lactation period should be avoided. Mothers should 
realize that successful predominant breastfeeding for 
24 weeks requires adequate energy consumption. The 
usual amount of energy consumed during pregnancy 
must be maintained, or to be increased, but not 
reduced. Information on high nutritional needs during 
lactation should be highlighted. 
Further analysis shows that mothers who consumed 
fat ≥ 90% of Indonesian RDA were 3 times more 
likely to be successfully providing predominant 
breastfeeding for 24 weeks. Carbohydrate and fat 
intakes, but not protein intake, of mothers who 
successfully provided predominant breastfeeding for 
24 weeks was higher compared to those who did not. 
This could be interpreted in relation to biological 
signal of hunger and satiety. Protein rich foods will 
provide longer satiety and suppress the hunger signal, 
while carbohydrates and fats consumption would 
induce hunger signal in shorter time.36,37,38 The 
prolonged satiety of protein intake will reduce the 
possibility of mother for having another meal in 
shorter time period. This, in turn, will make mother to 
eat less frequent.  
 
CONCLUSION 
 
Results of this study demonstrate that maternal 
energy intake during lactation was associated with the 
success of 24-weeks predominant breastfeeding. Two 
groups of mothers who had different success of 24-
weeks predominant breastfeeding but similar socio-
demographic characteristics, maternal and infant 

nutritional status, had different energy consumption 
and fat intakes. In other words, adequate energy and 
fat intakes are factors influencing the success of 24 
weeks predominant breastfeeding. Daily energy 
intake of mothers during lactation needs to be 
increased and improved. Mothers should be given 
sufficient information about the higher energy needs 
during lactation. Ministry of Health should emphasis 
the importance of increasing energy consumption 
during lactation in a variety of communication media 
that they produce. 
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