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Abstract
Background Breast milk fat content accounts for the largest part of 
infants’ energy and may be influenced by many factors, including 
maternal factors, which may vary in different settings. So far, 
there has been no published data no published data on whether 
the breast milk fat content of Indonesian mothers is affected by 
their body composition or nutritional intake. 
Objective To investigate breast milk fat content of Indonesian 
mothers and its associations with maternal body composition 
and nutritional intake. 
Method This cross-sectional study was conducted at Budi 
Kemuliaan Mothers’ and Children’s Hospital. Breast milk 
specimens were collected from 48 nursing mothers, centrifuged, 
and tested by creamatocrit for fat content. A 24-hour food 
recall was performed to evaluate maternal macronutrient 
intake. Maternal body composition was evaluated by bioelectric 
impedance analysis. Univariable correlations between breast milk 
fat content and either energy and macronutrient intake were 
assessed using the Spearman rho test.
Results All nursing mothers had breast milk fat content within 
clinically normal range [mean 59.4 (SD 15.9) g/L]. There was 
no significant correlation between milk fat content and maternal 
body fat (r=-0.03, P=0.840), total body water (r=0.09 P=0.509), 
or muscle mass (r=0.08, P=0.577). Milk fat content seemed to 
weakly correlated with maternal fat intake, although it was not 
statistically significant (r=0.27, P=0.065).
Conclusion Breast milk fat content at one-month post delivery 
appears appear not to be associated with with maternal body 
composition. It seems to weakly correlate with maternal fat 
intake.  [Paediatr Indones. 2016;56:298-304. doi: 10.14238/
pi56.5.2016.298-304].
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Breast milk is the ideal nutritional source 
for infants’ growth and development. The 
nutrient content of breast milk is easier 
for infants’ digestive systems to digest and 

absorb.1,2 Breast milk provides sufficient energy 
for infants during the first six months after birth.3 
Despite this information, in Indonesia, the prevalence 
of exclusive breastfeeding in the first six months of 
infant life has fluctuated, at 40% in 2002, declining to 
32% in 2007, and climbing back up to 42% in 2012. 
Moreover, the percentage of exclusive breastfeeding 
decreased with increasing infant age, from 39.8% in 
infants in the first month of life to 15.3% at 5 months 
of age.4 Breast milk fat content contributes to most of 
infants’ energy (up to 50%).1 Fat globules are formed 
in the breast alveoli,5 with most substrates obtained 
from circulation in the form of chylomicron and very 
low density lipoprotein (VLDL).6 Other sources are 
derived from de novo synthesis in the breast, which 
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mainly produces medium-chain fatty acids, and 
lipolysis in adipocytes, which mainly produces long-
chain fatty acids.1,6  Fatty acids in milk are mainly 
derived from intake, and detectable 6 hours after food 
containing certain fatty acids is consumed.7 

The fat content of breast milk varies among 
nursing mothers. Fats that are secreted into the milk 
may undergo changes over time.1,5,8 Maternal factors 
such as maternal age,9 parity,10–13 and gestational age 
at the time of delivery,10 may influence the fat content 
of breast milk. The fat from body storage, as well as 
dietary fat and carbohydrates are substrates for milk 
fatty acids,14 while water is the largest component of 
breast milk (87–90%).15 High calorie diets with zero 
fat increase de novo synthesis. Low calorie diets with 
zero fat increase lipolysis in adipocytes.16  Maternal 
intake and body composition are factors that can be 
changed to achieve adequate fat content in milk. Wan 
et al.17 found that high fat content in milk was likely 
due to changing dietary patterns, but no correlation 
was found in the study by Antonakou et al.13 Groups of 
mothers that had consumed high-fat and low-fat diets 
showed no significant differences in total fat content 
in a study by Nasser et al.,18 however, Mohammad et 
al. found differences.19 Studies on maternal body fat 
mass have also been inconclusive. Body fat mass was 
positively correlated with fat content in breast milk 
in studies by Villalpando et al.20 and Barbosa et al.,21 
but Quinn et al.22 reported that body fat mass was 
not a predictor of breast milk fat content. The aim of 
the study was to investigate breast milk fat content 
of Indonesian mothers at 1 month after delivery and 
to assess for possible correlations between breast milk 
fat content and either maternal body composition or 
nutritional intake. 

We interviewed mothers to collect demographic 
data, including age, parity, and educational level. 
Subjects did a 24-hour food recall and we used a food 
model to calculate their energy and macronutrient 
dietary intake using the Nutrisurvey software. Findings 
were then compared to the recommended daily 
allowances (RDA) and defined as adequate if energy 
intake was 70-100% RDA or macronutrient intake 
was  80-100% RDA).28 Maternal height was measured 
with a stadiometer. Body composition was assessed by 
a body composition analyzer (Tanita BC-571), while 
mothers wore light clothing without socks, watches, 
or other jewelry. 

A mid-feed sample of breast milk23 were 
collected in the morning between 06.00 and 08.00 
AM.24 Each sample (15 mL) was collected using an 
electric double pump (Medela FreestyleTM) and fat 
content of milk was determined with a creamatocrit 
(Medela Creamatocrit PlusTM), as previously described. 
The breast mik fat content data has been published 
in Jurnal Perinasia.25 Breast milk fat content was 
considered normal if it was between 30 and 50  
mg/dL.1	 All statistical calculations were performed 
with SPSS statistical software (version 11.5). Normality 
test was performed using Kolmogorov-Smirnov test. 
Results with normal distribution are presented as 
mean and standard deviation (SD); results with 
abnormal distribution are presented as median 
(minimum–maximum). Rank Spearman’s correlation 
test was performed to analyze for correlations between 
breast milk fat content and either nutritional intake or 
maternal fatness and findings were expressed as ‘rho’ 
(r or correlation coefficient), in which an r values 
of <0.4 corresponded to a weak correlation, 0.4 to 
0.6 to moderate, and >0.6 as a strong correlation. 
Statistically significant differences were determined 
at P value of less than 0.05.26 

Methods
We recruited 48 nursing mothers aged 20-35 years 
old, one month after delivering a single term infant, 
had parity of three or less, had no breast infection, 
and exclusively breastfed. Subjects were recruited 
consecutively from Budi Kemuliaan Mothers’ and 
Children’s Hospital from September 2014 to January 
2015. All mothers provided written informed consent. 
The study was approved by Medical Ethics Commitee 
of the University of Indonesia. 

Results

Subjects’ characteristics are summarized in Table 
1. There were 31 subjects aged 20–29 years and 
17 subjects aged 30–35 years. Most subjects were 
multiparous, had moderate level of education, and 
nutritional status of overweight/obese. 

Maternal body composition data are presented 
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in Table 2. Mean body fat mass percentage was 36.1 
(SD 7.1) %, which was above the normal range of 
25.1–34.9%.27 Most subjects had high body fat mass 
(56%). All subjects had low total body water (<55%), 
and normal muscle mass percentage (≥42%).  

Maternal energy and macronutrient intake are 
presented in Table 3. Mothers’ mean energy and 
macronutrient intake were adequate. One subject 
restricted her water intake (0.9 L), though no subjects 
avoided certain kinds of food. 

Most subjects (73%) had milk fat content above 
50 g/L,  while the remaining (27%) were within normal 
range of 30–50 g/L. No subjects had milk fat content 
under 30 g/L. No statistically significant correlations 
between breast milk fat content and either maternal  
body fat mass, total body water, or muscle mass  
(Table 4). Likewise, no statistically significant 
correlations between the fat content of breast milk 
and intake of energy, fat, carbohydrates, protein, or 
water (Table 5) although milk fat content seemed to 
weakly correlated with maternal fat intake.

Table 3. Maternal energy and macronutrient intake, as 
estimated from 24 hour food recall

Energy and macronutrients N=48
Median energy (range), kcal 2,740.3 (1,552.7-6,208.6)
Energy intake status, n(%)

Below required
Adequate
Above required

1 (2)
18 (38)
29 (60)

Median fat (range), g                  84.3 (23.2-382.5)
Fat intake status, n(%)

 Below required
Adequate
Above required

12 (25)
                   9 (19)
                 27 (56)

Median carbohydrate (range), g               375.5 (169.5-763.5)
Carbohydrate intake status, 
n(%)

Below required
Adequate
Above required

                  7 (15)
                14 (29)
                27 (56)

Mean protein (SD), g                 98.6 (35.8)
Protein intake status, n(%)

Below required
Adequate
Above required

                  6 (12)
                  8 (17)
                34 (71)

Median water (SD), L                   3.42 (0.9-12.4)
Water intake status, n(%)

Below required
Adequate
Above required

                  3 (6)
                12 (25)
                33 (69)

Table 4. Analysis of maternal body composition and breast 
milk fat content	

Body composition
Breast milk fat content
r value P value

Baby fat mass -0.03 0.840
Total body water 0.09 0.509
Muscle mass -0.08 0.577

Table 2. Maternal body composition characteristics 
Body composition N=48
Mean body fat (SD), %       36.1 (7.1)

Level of body fat mass, n(%)
Low
Normal
High

3 (6)
18 (38)
27 (56)

Mean total body water (SD), %       46.4 (3.6)
Mean muscle mass (SD), kg       36.5 (3.9)

Table 1. Maternal demographic, anthropometric, and 
nutritional status characteristics 

Maternal characteristics N=48
Mean age (SD), years 27.3 (4.4)

Median parity (range              2 (1-3)
Parity status, n(%)

1
2
3

           17 (35)
           23 (48)
             8 (17)

Educational level, n(%)
Low
Moderate
High

             5 (10)
           34 (71)
             9 (19)

Mean height (SD), cm          153.3 (5.3)
Mean weight (SD), kg  61.9 (14.1)
Median BMI (range), kg/m2          25.9 (18.1-41.8)
Nutritional status, n(%)

Underweight
Normoweight
Overweight
Obese 

            2 (4)
          18 (38)
          11 (23)
          17 (35)

Table 5. Analysis of breast milk fat content and maternal 
energy macronutrient intake

Energy and macronutrient 
intake

Breast milk fat content
r value P value

Energy 0.16 0.290
Fat 0.27 0.065
Carbohydrate 0.03 0.838
Protein 0.19 0.197
Water -0.11 0.443

Discussion

Our study found that approximately two-thirds of 
mothers had high breast milk fat content (>50 mg/dL). 
Breast milk fat content appeared to weakly correlated 
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with maternal fat intake although not statisticall 
significant. No correlation was found between breast 
milk fat content and maternal fatness.

All of our subjects were in their reproductive 
age range (20–35 years), the age when they occur 
on the breast tissue development.29,30 A previous 
study found that this age group was most successful 
at breastfeeding in the first two months after birth, 
although its influence was not significant.31 Another 
study reported that maternal age and parity affected 
patterns of breastfeeding. Multiparous mothers over 
the age of 20 years had more success at exclusive 
breastfeeding than primiparous mothers aged less 
than 20 years. Presumably, this pattern is due to past 
maternal experience and confidence in caring for 
infants and breastfeeding.32

Amin et al. reported a positive effect between 
maternal educational level and exclusive breastfeeding 
success in the first 2 months.31 Similarly, Kristiansen et 
al.33 and Al-Sahab et al.34 found a strong relationship 
between the maternal educational level and duration of 
exclusive breastfeeding. Higher maternal educational 
level allows mothers to more easily receive and 
understand information about exclusive breastfeeding, 
thus affecting the mothers’ decisions on the best food 
for their infants. 

The weight of lactating mothers is affected by 
weight gain during pregnancy, which is determined 
by the ideal weight before pregnancy. Most subjects 
in our study were overweight or obese. This research 
was conducted at one-month postpartum, therefore, 
overweight might have occurred during pregnancy or 
before pregnancy.35 Mothers’ mean BMI was 26.3 (SD 
5.4) kg/m2, similar to a study by Choua et al. who found 
that mothers’ mean BMI was 26.2 (SD 4.5) kg/m2 at 
one-month postpartum. This BMI did not change 
significantly throughout the six-month period.36

Fat mass deposited during pregnancy becomes 
the fat source used for lactation.37  Mothers’ mean 
body fat mass was 36.1 (SD 7.1)%, and most subjects 
had excess body fat mass. There are cut-off for body 
fat mass based on BMI according to Gallagher et al.27 
that used in this study. Body fat reserves account for 
the 150 kcal energy requirement for milk production,37 
and are the source of most long-chain fatty acids 
contained in breast milk.6 With enough body fat 
reserves, mothers are expected to produce adequate 
milk fat content.

Total body fluid levels fluctuate throughout the 
day. The body tends to be dehydrated after a long 
night’s sleep.38 All subjects had a total body fluid below 
55%. Since examination of subjects’ body composition 
was done in the morning, a limited time span after a 
night’s sleep, breastfeeding in the morning, and going 
to the hospital where this study was held, may not have 
been long enough to restore normal hydration status. 
Nursing mothers should consume adequate water, as 
breast milk is mostly water.15 If nursing mothers do 
not have adequate water intake, water loss through 
urination and evaporation (insensible water loss) will 
decrease before the water supply for milk production 
is disrupted.10 Furthermore, insufficient water intake 
can lead to dehydration and disrupted maternal 
metabolism, including metabolism to produce breast 
milk fat.

All subjects had normal muscle mass percentage, 
indicating that the ratio of muscle mass to body 
weight tends to be stable, regardless of the weight of 
the subjects.  Normal muscle mass in women reaches 
42% of body weight, with 10% in smooth and cardiac 
muscle. The muscles require adenosine triphosphate 
(ATP) as the only source of energy that can be directly 
used for contraction. Muscle tissue provides only 
limited amounts of ATP, so the body must continue 
to provide it from another source.39 Nursing mothers 
who have high physical activity will require more 
energy for muscle metabolism, thus reducing body 
fat mass. Therefore, they should consume more 
energy, because the milk production, including the fat 
component, also requires energy. In our study, subjects 
were generally considered to have inactive lifestyles 
(little or no exercise), considering that they were only 
one-month postpartum.

Energy intake by nursing mothers is used to 
meet the needs for maternal energy and breast milk 
production. Energy RDAs of Indonesia are categorized 
by age range. Mothers 19-29 years of age within the 
first six months of breastfeeding require food intake 
with energy content of 2,580 kcal, 75g fat, 354g 
carbohydrates, and 56g protein daily. Breastfeeding 
mothers aged 30-49 years need 2,480 kcal of energy, 
71g fat, 368g carbohydrate, and 57g protein daily for 
the first six months of nursing.28

The food intake of the majority of subjects 
exceeded the minimum requirement of energy and 
macronutrients. Nevertheless, there was still a small 



Ardesy M. Kurniati et al: Associations of maternal body composition and nutritional intake with breastmilk fat content 

302 • Paediatr Indones, Vol. 56, No. 5, September 2016

fraction of subjects with food intake of less than the 
minimum requirements of energy, carbohydrates, 
and protein. In addition, a quarter of the number of 
subjects consumed less fat. With the maternal need to 
produce milk, it is often assumed that a mother should 
eat in large quantities, thus breastfeeding mothers are 
usually encouraged to overeat. Conversely, mothers 
who want to return to their normal weight before 
pregnancy tend to consume less than the required 
amounts, either by implementing their pre-pregnancy 
diet or simply reducing portions and types of food 
eaten.

Our subjects had an average of 30% fat, 56% 
carbohydrate, and 14% protein of energy intake. Of 
the three macronutrients, only fat intake was above 
the recommended guidelines for balanced nutrition 
(<25% of energy intake), and carbohydrate intake 
was slightly above the minimum percentage (55% 
of energy intake). This food intake pattern was in 
accordance with the findings of the 2014 Individual 
Food Consumption Survey (SKMI) in Indonesia.40 
Mohammad et al.  reported that in mothers with 
energy intake reduced to 1,800 kcal, the high-fat 
diet group produced significantly higher milk fat 
content than the high-carbohydrate diet group.19 

With a reduced energy intake that almost reached 
the minimum intake requirement, diets with high fat 
composition provided more fat milk substrate in the 
circulation, that would be more efficient for energy 
consumption use than that of de novo synthesis. The 
synthesis of endogenous fatty acids requires more 
energy, reaching 25% of energy from glucose.40

As much as 87–90% of breast milk consists of 
water.15 The water intake requirement of nursing 
mothers in our subjects’ age range is 3.1 L/day.28 

Most subjects consumed water exceeding the need. 
This excessive water consumption may be due to the 
belief that milk production will increase by drinking 
plenty of water. However, there is no data showing that 
increasing fluid intake will increase milk production, 
or vice versa.41

Fat content in milk varies greatly between 
individuals, as well as within an individual.42 In our 
study, the mean milk fat content of subjects was 59.4 

(SD 15.9) g/L. In nursing mothers one month after 
delivery, Antonakou et al. found the fat content 
of the milk to be 31.73 (SD 16.42) g/L,13 while 
Mitoulas et al. found it to be 39.9 (SD 1.4) g/L.8 

Differences in these results may be due to sampling 
techniques or measurement tools. Sampling was done 
only once, using a mid-feed sampling method, and 
directly checked using a creamatocrit. Although the 
24-hour sampling of milk is ideal, Ruel et al. found 
that specimens taken at 6:00-8:00 in the morning 
approached the 24-hour average fat content of the 
milk.23 

Villalpando et al. found a strong positive 
correlation between body fat mass and fat content 
of breast milk,20 in aggreement with research by 
Barbosa et al.21 Conversely, no significant correlation 
was found between fat content of milk and maternal 
body fat mass (P=0.743), total body fluid (P=0.442), 
or muscle mass (P=0.853). Similarly, Quinn et al.22 
found that body composition, in this case the fat mass, 
was not a predictor of the fat content of milk. This 
result may be related to the possibility that adequate 
food intake was the main source of milk fat, so body 
composition had little effect.

Maternal dietary intake is the source of most milk 
fat. Wan et al. found high milk fat content [40.21 (SD 
1.43) g/L] in nursing mothers in North China, who 
experienced a shift in dietary patterns to high fat, high 
energy density, and low fiber.17 Milk fat content in our 
subjects was higher [59.4 (SD 15.9) g/L], but we found 
no correlations between breast milk fat content and 
intake of energy, fat, carbohydrates, protein, or water. 
Similarly, Antonakou et al. also found no correlation 
between the total fat content of breast milk and 
intake in nursing mothers one-month postpartum.13 

Most nursing mothers in our study met the minimum 
requirements of intake, thereby providing sufficient 
substrate to produce milk fat. Subjects with fat intake 
of <20% had higher carbohydrate intake. Breast milk 
fat in the subject can also be derived from de novo 
synthesis of carbohydrate substrates that are widely 
available.

A limitation of this study was that we inquired 
maternal fat intake by a single 24-hour food recall 
interview which may not reflect their usual daily 
intakeMothers had more difficultly remembering 
their fluid intake rather than food consumption, 
especially the volume of mineral water ingested. In 
addition, milk specimens were collected only once, 
and breastfeeding intervals and duration as well as 
milk volume were not examined, therefore, their 
associations with breast milk fat content could not 
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be determined. 
In conclusion, subjects in this study produce 

sufficient amount of breast milk fat. Further prospective 
study using food records or diaries and adjustment of 
confounding variables to determine the relationship 
of dietary intake with breast milk fat content may 
increase data accuracy, especially for water intake. 
Further research to obtain data of breast milk fatty 
acid composition is needed in Indonesia.
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