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Abstract

Background Vitamin D is an essential nutrient for the
prevention of rickets. Human milk typically contains a vitamin
D concentration of 25 IU/L or less. Breastfed infants are at risk
of vitamin D deficiency. Previous studies conducted in countries
with four seasons have reported that risk factors associated with
vitamin D deficiency influence the vitamin D status in exclusively
breastfed infants.

Objective To compare the levels of 25-hydroxyvitamin D
(25(OH)D) in exclusively and non-exclusively breastfed in-
fants.

Methods This cross-sectional study was conducted in Singkil
District, Manado from February to May 2011. Of 48 Posyandu
(Integrated Health Center), 4 were chosen to be the sources
of subjects for this study. Subjects were collected consecutively
among infants aged 6-7 months. The resulting exclusively and
non-exclusively breastfed groups had 36 infants each.

Results The mean 25(OH)D level in the exclusively breastfed
group was 61.75 nmol/L (95% CI 58.02 to 65.48) and in the non-
exclusively breastfed group was 85.09 nmol/L (95% CI 79.49 to
90.68). The difference in 25(OH)D levels in the two groups was
statistically significant. However, 25(OH)D levels of both groups
were within the normal range.

Conclusion The 25(OH)D level was significantly lower in ex-
clusively breastfed infants compared to that in non-exclusively
breastfed infants, but both levels were still in the normal range.
[Paediatr Indones. 2012;52:157-60].
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itamin D is an essential nutrient for the
prevention of rickets and is required for
optimal absorption of dietary calcium and
phosphate.!"2 There has been a resurgence
of vitamin D deficiency and rickets among infants
and children, with reports emerging from the United
States, England, Canada, India, and Pakistan.3-7
Breastfed infants appear to be at higher risk for vitamin
D deficiency. Vitamin D deficiency may occur in
exclusively breastfed infants with insufficient exposure
to sunlight, high levels of skin pigmentation, and
inadequate vitamin D supplementation.’

Although it is clear that human milk is the best
nutritive substance for infants during the first year
of life, there has been concern about the adequacy
of human milk in providing vitamin D. Human milk
typically contains a vitamin D concentration of 25
IU/L or less.? The vitamin D content of human milk
is quite variable and is affected by sunlight exposure,
maternal vitamin D intake, the form of vitamin D
taken (D2 or D3), race, and amount of clothing
that covers the body surface. Maternal vitamin D
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status is important and related to vitamin D status in
exclusively breastfed infants.®1°

Previous studies have found high prevalence of
vitamin D deficiency in exclusively breastfed infants to
be associated with risk factors. However, those studies
were conducted in countries with four seasons, hence,
there were limitations to subjects’ sun exposure time.
There have been few studies on vitamin D deficiency
in Indonesian infants, particularly in Manado. In
this study, we aimed to compare 25(OH)D levels in
exclusively and non-exclusively breastfed infants.

Methods

This cross-sectional study was held in the Singkil
District, Manado, from February to May 2011. We
used simple random sampling to choose 4 out of 48
Posyandu (Integrated Health Center) in the area
as sources for our subjects. Subjects were collected
consecutively from infants aged 6-7 months from the 4
chosen Posyandu (Integrated Health Center), resulting
in 36 exclusively breastfed infants and 36 non-exclusively
breastfed infants who met the inclusion criteria.
Exclusive breastfeeding was defined as consumption of
human milk with no supplementation of any type (no
water, juice, non-human milk, or food). Non-exclusive
breastfeeding was defined as consumption of human
milk, as well as formula milk, fruit juice or food. The
type of breastfeeding was determined by questionnaire
filled by subjects’ parents.

The inclusion criteria were healthy, exclusively
and non-exclusively breastfed infants (aged 6-7
months) without malnutrition. We excluded low birth

Table 1. Characteristics of subjects

weight infants, infants who were routinely given 400
IU vitamin D supplementation daily for more than
2 months and those who used medications known
to affect vitamin D metabolism during the previous
3 months. Informed consent was obtained from all
subjects’ parents.

One blood specimen (6 ml) was obtained from
each subject. Serum 25(OH)D levels were measured
by enzyme immunoassay technique, with IDS
OCTEIA 25-hydroxy vitamin D kit, (IDS, 10 Didcot
Way, Boldon, UK).

Results were analyzed by t-test and simple cor-
relation analysis using SPSS version 19 software. A
P value of <0.05 was considered to be statistically
significant.

Results

The characteristics of the subjects are shown in Table
1. There were no differences in gender, body weight,
or body length between the 2 groups.

There was a significant difference in the mean
25(OH)D level between the 2 groups, 62 (SD 11.0)
nmol/L in the exclusively breastfed group and 85 (SD
16.5) nmol/L in the non-exclusively breastfed group
(P<0.001), as shown in Table 2.

Discussion

Vitamin D may be obtained from the diet and from
skin exposure to sunlight. Exposure of the skin to the
sun’s UV rays induces the photolytic conversion of

Exclusively breastfed Non-exclusively breastfed

Characteristic

n=36 n=36
Male gender, n 18 18
Mean body weight, kg (SD) 6.8 (0.60) 6.7 (0.48)
Mean body length, cm (SD) 63.7 (1.85) 64.08 (2.24)

Table 2. Serum 25(0OH)D levels levels in the exclusively and non-exclusively breastfed infants

25(0OH)D level (nmol/L)

Group t-test
Mean SD Median 95% ClI

Exclusively breastfed 61.75 11.02 65.30 58.02 to 65.48 P<0.001

Non-exclusively breastfed 85.09 16.54 79.55 79.49 to 90.68
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7-dehydrocholesterol to previtamin D3 followed by
thermal isomerization to vitamin D3. Serum 25(OH)
D is considered to be the most reliable and appropriate
biochemical marker of vitamin D status with a half-
life of approximately 3 weeks. It is generally accepted
that of the circulating vitamin D metabolites, serum
25(OH)D measurements best reflect clinical vitamin
D status.2

We observed a significantly lower 25(OH)D
level in the exclusively breastfed group compared to
the non-exclusively breastfed group, although neither
group was considered to be vitamin D deficient. Simi-
larly, other studies reported lower 25(OH)D levels in
exclusively breastfed infants than in non-exclusively
breastfed infants.811-13

We found that the mean 25(OH)D level was
in the normal range for the exclusively breastfed
group. However, previous studies reported vitamin D
deficiency in exclusively breastfed infants. A possible
reason for this difference is that some studies were
conducted in four-season countries, while our study
was conducted in the sunny, tropical country of
Indonesia. Sunlight exposure plays an important role
in endogenous cutaneous vitamin D synthesis.!4 Other
reasons for the lack of deficiency may be explained
by our inclusion criteria. Our subjects were well-
nourished infants, implying adequate vitamin D intake
by their mothers. In addition, our subjects typically
wore clothing that did not cover all body surfaces.

Studies from India and Pakistan, countries with
many hours of sunlight, also reported vitamin D
deficiency in exclusively breastfed infants and their
lactating mothers. A reason for this difference might
be due to risk factors that cause vitamin D deficiency,
including low socio-economic levels associated with
insufficient mothers’ and infants’ dietary vitamin D
intake, indoor confinement during the day, darker skin
pigmentation, and mothers’ clothing covering much
or all of the body when outside.®”!> Their findings
were consistent with a Saudi Arabian study that also
found a high prevalence of vitamin D deficiency in
exclusively breastfed infants. Low maternal vitamin
D status was thought to be due to the cultural use of
clothing to cover all body surfaces.!17

The difference in 25(OH)D levels between
exclusively and non-exclusively breastfed infants
may also be because vitamin D content in human
milk is low, affecting the exclusively breastfed infant’s

vitamin D status. Human milk typically contains a
vitamin D concentration of 25 IU/L or less. Thus,
the recommended intake dosage of vitamin D
cannot be met with human milk as the sole source
of vitamin D for the exclusively breastfeeding infant,
especially in preterm infants and infants with limited
sun exposure.'819 In contrast, the non-exclusively
breastfed infant receives vitamin D-fortified infant
food and formula. Vitamin D insufficiency or
deficiency in infants who are exclusively breastfed can
be prevented by increasing sunlight exposure and/or
increasing maternal vitamin D intake.18:20

It has been estimated that 20% of maternal
vitamin D is transferred through milk to the exclusively
breastfed infant. Exclusively breastfed infant vitamin
D status is correlated with maternal vitamin D status.
Low maternal vitamin D status, inadequate sunlight
exposure and inadequate vitamin D supplementation
are risk factors for vitamin D deficiency in exclusively
breastfed infants.4

Circulating 25(OH) D levels in breastfed infants
have been shown to be directly related to the vitamin
D content of mother’s milk. Available evidence
indicates that if the vitamin D status of the lactating
mother is adequate, her nursing infant will maintain
a “minimally normal” nutritional vitamin D status.
With breast milk vitamin D content depending on
the vitamin D status of the lactating mother, it is
very important to maintain maternal vitamin D status
by increasing sunlight exposure, taking adequate
vitamin D in the diet and/or taking vitamin D
supplementation. !0

A limitation of this study is that we did not
adjust for all potential risk factors, such as maternal
vitamin D status, sunlight exposure, socio-economic
factors and maternal diet, all of which may influence
results. Sunlight exposure and skin pigmentation
in this study were considered to be uniform, since
all subjects lived in one area and were of the same
race. Another limitation was that exclusively bre-
astfed infants were categorized based on parents’
information on the questionnaire. Infants in the age
range of 6-7 months may have been given food or
formula containing vitamin D fortification, thereby
influencing the results.

In conclusion, we found significantly lower
25(OH)D levels in exclusively breastfed infants than
in non-exclusively breastfed infants.
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