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INTRODUCTION
The infant receive just formula milk and no other foods when 
exclusively bottle fed. To the initial six months of an infant's in 
existence, bottle feeding provides a portion of their nutrition. The use 
of formula feed fails to give the essential vitamins and minerals that 
are required for an infant's physiological growth and development. 
Because they contain necessary proteins and fatty acids, nutrients 
that are essential have significance for children's development of 
cognition and infant brain growth [1,2]. Compared to bottle milks, 
breast milk provides better nutritional and health benefits [3]. By 
breastfeeding exclusively for the first four months of life and longer, 
it is possible to reduce the risk of disorders such atopic dermatitis, 
asthma, and maybe allergic rhinitis in children up to two years old 
[4]. Colostrum, the term for the initial milk that mom produces, 
is rich in amino acids and immunoglobulin, which is crucial for 
protecting infants while their immune systems are still developing. 
The prevent jaundice by inhibit bilirubin build up and protection 
gastrointestinal tract by colostrum when act as laxative [5]. Infants 
are protected from diarrhea and acute respiratory illnesses during 
their first six months of life by exclusively or primarily breastfeeding 
[6]. Breast feeding has helpful effects for mothers like decrease 
danger for hyperlipidemia hypertension, defends them against 
ovarian, breast cancers and type 2 diabetes mellitus [7,8]. Due to 
their higher rates of breastfeeding and lower rates of bottle feeding, 
white women in the USA have a lower rate of breast cancer than 
black women [9]. The purpose of this study was to ascertain the 
effects of exclusive bottle feeding on infants' serum calcium and 
serum vitamin D3, compare it to other forms of feeding such as 
exclusively breastfeeding for the first six months, formula feeding, 
or mixed feeding, and identify the percentage of mothers who were 
funded for this study who used bottles exclusively.

MATERIALS AND METHODS
This research was done in Iraq's Diyala governorate. In this study, 
fifty healthy, full-term infants were included in it. All infants had 
to regularly attend Al-Battol teaching hospital for medical care and 
follow-up at any age in order to be accepted into this study. Mothers 
of infants were questioned about if they only breastfed, only bottle-
fed, or mixed-fed their infants during their initial 24 months of 
life. Infants who are exclusively breastfed only receive breast milk, 
infants who are solely bottle-fed only receive bottle milk, not breast 
milk, and infants who are mixed-fed only receive both breast milk 
and bottle milk. Data gathering techniques between the twenty of 
October 2022 and the twenty of April 2023, healthy infants were 
registered. At the time of the a child's visit to Al-Battol teaching 
hospital, the newborns' serum calcium and vitamin D3 values were 
measured. The serum vitamin D3 levels of infants were evaluated 
using a quick quantitative test for vitamin D. Calcium ions 
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CT Background: The infant receives just formula milk and no other foods when 

exclusively bottle fed. The newborn receives just breast milk without any additional 
nutrients during exclusive breastfeeding. Infants that receive a combined feeding 
receive breast milk, bottle milk, and other meals. Since formula feeding does 
not contain all of the essential nutrients needed for an infant's physiological 
development and growth during the first six months of life, it serves as an 
incomplete source of nutrient.

Objectives: The goal of this research is to ascertain the impact of feeding type on 
the incidence of hypocalcaemia and blood vitamin D3 levels.

Patients and methods: Fifty patients were enrolled in this study. We collected 
the sample from the patients that attend Al-Batool teaching hospital in the period 
from twenty of October 2022 to twenty of April 2023. 

Results: Fifty patients were enrolled in this study. They were 27 male and 23 
females with age ranged from less than one month to two years. There was 
significant association between type of feeding and risk of hypocalcaemia and 
decrease level of vitamin D3 in blood.

Conclusion: We concluded that there is a strong association between type of 
feeding and risk of hypocalcaemia and decrease level of vitamin D3.
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react with 5-nitro-5-methyl-1,2-Bis (2-Aminophenoxy) ethane 
Tetraacetic Acid (NM BAPTA) in an alkaline environment to 
generate a complex, which allows for the measurement of infant 
blood calcium. In the subsequent stage, this compound interacts 
with Ethylene Diamine Tetraacetic Acid (EDTA). When measured 
photometrically, the change in absorbance is directly proportional 
to the calcium content. This test done by Roche cobas integra 400 
Germany.

Statistical analysis

For collection and statistical analysis, information was entered into 
SPSS version 26 (Statistical Package for Social Sciences). One-way 
ANOVA was used to test the differences, and a P value of 0.05 or 
less was considered significant.

RESULTS

The samples

The study sample consisted of:

• The first group consist of (19) patients with breast feeding of
both gender, 11 were males and 8 were females.

• The second group consist of (23) patients with bottle feeding
of both gender, 11 were males and 12 were females.

• The third group consist of (8) patients with mixed feeding of
both gender, 5 were males and 3 were females (Table 1).

Tab. 1. Age and gender distribution of the 
samples. Age (months)

M F Total

n                  % n  % n                    %

<1 month 4 8% 5 10% 9 18%

1-6 months 10 20% 4 8% 14 28%

7-12 months 6 12% 5 10% 11 22%

>12 months 7 14% 9 18% 16 32%

Serum Calcium (S. Ca)
The (S. Ca) showed increase level in breast feeding group with 
mean (9.21) as compared to bottle feeding with mean (8.93) and 
mixed feeding with mean (8.97).

On the other hand, bottle feeding group shows a decreased level of 
(S. Ca) as compared to breast feeding and mixed feeding, as showed 
in Tables 2-4.

Tab. 2. Descriptive statistics (Mean ±) of the studied (S. calcium) in 
different samples (breast feeding, bottle feeding and mixed feeding).  Groups S. Ca

Breast feeding

No. 19

Mean 9.21

Std. deviation 1.033814

Bottle feeding

No. 23

Mean 8.93

Std. deviation 0.978605

Mixed feeding

No. 8

Mean 8.97

Std. deviation 0.749762

Tab. 3. Descriptive statistics (Mean ± SD) with std. 
error of the studied (S. calcium) in different samples 
(breast feeding, bottle feeding and mixed feeding) 
distributed in gender.

    Groups Gender N Mean Standard deviation

Breast feeding S. Ca
Male 11 8.81 1.089787

Female 8 9.75 0.690755

Bottle feeding S. Ca
Male 11 9 1.136182

Female 12 8.85 0.854356

Mixed feeding S. Ca
Male 5 9.28 0.697854

Female 3 8.46 0.61101
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Tab. 4. Analysis of variance testing (equality of 
means) by least sig. difference method for the 
studied (S. calcium) among different groups.

Dependent  variable Groups Groups

S. calcium
Breast feeding

Bottle feeding

Mixed feeding

Bottle feeding Mixed feeding

Note: (**)  Highly sig. at P<0.01; (*) Sig. at P<0.05; NS:  Non Sig. at P ≥ 0.05

Serum Vitamin D3 (S. Vit D3)

As shows in Table 5, level of (S. Vit D3) in breast feeding group 
with mean (37.77) was increase as compared with bottle feeding 

with mean (27.87) and mixed feeding groups mean (23.95). 

In contrast, the mixed feeding group has a lower level of (S. Vit 
D3) than the breast and bottle feeding groups, as seen in Tables 6-7 
and Figure 1.

Tab. 5. Descriptive statistics (Mean ± SD) of the studied (S. Vitamin D3)  
in different samples (breast feeding, bottle feeding and mixed feeding).  Groups S. D3

Breast feeding

No. 19

Mean 37.77

Std. deviation 15.04935

Bottle feeding

No. 23

Mean 27.87

Std. deviation 13.14569

Mixed feeding

No. 8

Mean 23.95

Std. deviation 12.87754

Tab. 6. Descriptive statistics (Mean ± SD) with std. 
error of the studied (S. vitamin D3)  in different samples 
(breast feeding, bottle feeding and mixed feeding) 
distributed in gender.

 Groups Gender N Mean Standard deviation

Breast feeding S. Vit D3

Male 11 31.6 12.87098

Female 8 46.27 14.256

Bottle feeding S. Vit D3

Male 11 33.49 16.15569

Female 12 22.72 6.914954

Mixed feeding S. Vit D3

Male 5 28.98 13.30083

Female 3 15.59 7.648418

Tab. 7: Analysis of variance testing (equality of 
means) by least sig. difference method for the 
studied (S. vitamin D3) among different groups.

Dependent variable Groups Groups

S. vitamin D3

Breast feeding
Bottle feeding

Mixed feeding

Bottle feeding Mixed feeding

Note: (**)  Highly sig. at P< 0.01;  (*) Sig. at P<0.05; NS: Non Sig. at P≥ 0.05
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DISCUSSION 
The current study examined the effects of various infant feeding 
practices, including Exclusive Formula Feeding (EFF), mixed 
feeding, and Exclusive Breast Feeding (EBF), on infants' serum 
calcium and vitamin D amounts through their initial two years in 
the Diyala governorate. Participation rates for EBF, mixed feeding, 
and EFF were 38%, 16%, and 46%, respectively. These rates 
roughly correspond to research done in Bagdad. The rates of EBF, 
mixed feeding, and EFF had been found to be 48%, 41%, and 
11%, respectively [10].

 The study sample consisted of three groups the first group consist 
of 19 patients with breast feeding of both gender, 11 were males 
and 8 were females.

The second group consists of 23 patients with bottle feeding of 
both gender, 11 were males and 12 were females. The third group 
consists of 8 patients with mixed feeding of both gender, 5 were 
males and 3 were females. 

The serum calcium showed increase level in breast feeding group 
compared to bottle feeding and mixed feeding were also reported by 
Dorea JG and Dror DK [11,12]. On the other hand, bottle feeding 
group shows a decreased level of serum calcium as compared to 
breast feeding and mixed feeding were also reported by Challa, A et 
al. [13]. However, some other researchers said the study's findings 
showed greater calcium absorption from breast milk than the 
Figure 1 of 61.23% previously reported for older (4-7 month old), 
mixed-fed infants [14]. Other researchers concur with this study 
that children's seizures are typically caused by hypocalcaemia. 
Compared to exclusively breastfed newborns, artificially fed infants 
are more likely to develop hypocalcaemia. Lack of breastfeeding 
and improper artificial feeding are two prominent causes of 
hypocalcaemia in infants. Recent reports in the UK indicate an 
increased incidence of hypocalcaemia and vitamin D insufficiency 
in children and newborns without radiological signs of rickets. 
Recent reports from the UK indicate that children and newborns 
without radiological signs of rickets are increasingly experiencing 
hypocalcaemia and vitamin D insufficiency [15].

If the serum 25(OH) vitamin D3 level was less than 10 ng/mL, a 
vitamin D deficit was determined. The serum vitamin D3 level in 
the breast-feeding group was higher than that in the bottle-feeding 
and mixed feeding groups [16]. According to Basile, LA, et al., 
high-dose vitamin D was effective in raising 25(OH) D levels in 
breastfeeding moms to their highest levels without any evidence 
of harm. These other researchers disagree with this study. During 
the first four months, the breast milk's vitamin D3 and calcium 
levels declined independently of the mother's vitamin D intake 
and grade. The mother's vitamin D condition improved, while the 

baby's calcium level remained normal [17]. Observations from a 
different study from the United States have led to the approval 
of vitamin D medication for all exclusively breastfed newborns at 
the first few months of age and continuation of treatment for the 
duration of breastfeeding [18]. The purely bottle-fed group exhibits 
a lower level of (S. vitamin D3), which is contrary to some other 
researchers who concur with this study, like Choi et al. If a newborn 
is formula-fed, it cannot be assumed that the infant is receiving 
an adequate amount of vitamin D. The amount of formula you 
consume each day should be taken into account [19]. According 
to some other researchers who disagree with this study, including 
Hollis BW, Wagner CL, et al., healthy lactating women's milk 
typically isn't considered sufficient to prevent vitamin D deficiency 
in infants who are exclusively breastfed if sunlight exposure is 
insufficient. Recent studies have also demonstrated that healthy 
lactating mothers who take vitamin D supplements of 4000 IU per 
day and 6400 IU per day can increase the vitamin D concentration 
in milk to a level that provides an adequate amount of vitamin 
D for the breastfed infant, even though neither the mother nor 
the child received enough sunlight exposure [20]. Some other 
researchers, such as Wagner CL and Greer FR, disagree with this 
study, since the majority of studies on the vitamin D concentration 
in human milk were published in North America and Europe more 
than two decades ago. 

The biological activity values of the vitamin D metabolite (25(OH) 
D) and the vitamin D in human milk were used to communicate
the vitamin D content in the milk as Ant Rachitic Activity (ARA)
[14,20]. In average, the mean ARA of human milk in healthy
nursing mothers ranges from 10 to 80 IU/L with or without
supplementing the existing recommended vitamin D intake. If
human milk is the only source of vitamin D, these data point to
poor vitamin D consumption in breast-fed infants compared to
bottle-fed infants with the recommended intake of 400 IU/d of
vitamin D [21].

The main limitations for the study was the small size of the sample, 
and that we collected the data from only Al-Batool teaching 
hospital.

CONSLUSION
According to our findings we concluded that there is strong 
association between type of feeding and serum calcium, serum 
vitamin D3 levels.

We recommend conducting more studies about this topic an 
especially on the breast feeding and serum calcium, serum vitamin 
D3 levels in Diyala governorate.

Fig. 1. Bar-charts of the studied mean's values of  (S. calcium and S. vit. D3) in different samples (breast feeding, bottle feeding 
and mixed feeding).



©Oncology and Radiotherapy 18(10) 2024: 001-005

5  -

RE
FE

RE
N

CE
S

1. Kovler ML, Hackam DJ. Generating an artificial intestine for the
treatment of short bowel syndrome. Gastroenterol Clinic. 2019;
48:585-605.

2. Kull I, Wickman M, Lilja G, Nordvall SL, Pershagen G. Breast
feeding and allergic diseases in infants-a prospective birth cohort
study. Arch Dis Child. 2002; 87:478-481.

3. Donovan SM, Comstock SS. Human milk oligosaccharides
influence neonatal mucosal and systemic immunity. Ann Nut
Metab. 2017; 69:41-51.

4. Mihrshahi S, Oddy WH, Peat JK, Kabir I. Association between
infant feeding patterns and diarrhoeal and respiratory illness: A
cohort study in Chittagong, Bangladesh. Int Breastfeed J. 2008;
3:1-10.

5. Gunderson EP. Breast-feeding and diabetes: Long term impact on
mothers and their infants. Curr Diab Rep. 2008; 8:279-286.

6. Kim SY. Breastfeeding can reduce the risk of developing diabetes.
Korean J Fam Med. 2018; 39:271-272.

7. Anstey EH, Shoemaker ML, Barrera CM, O’Neil ME, Verma AB, et
al. Breastfeeding and breast cancer risk reduction: Implications
for black mothers. Am J Prev Med. 2017; 53:S40-S46.

8. Makki S, AL-thamery DM. Source of Information in regard of
starting breast feeding in Baghdad. J Fac Med Baghdad. 2006;
48:366-369.

9. Dorea JG. Calcium and phosphorus in human milk. Nutr Res.
1999; 19:709-739.

10. Dror DK, Allen LH. Overview of nutrients in human milk. Adv Nutr. 
2018; 9:278S-294S. 

11. Challa A, Ntourntoufi A, Cholevas V, Bitsori M, Galanakis E, et al.
Breastfeeding and vitamin D status in Greece during the first 6
months of life. Eur J Pediatr. 2005; 164:724-729.

12. Hicks PD, Hawthorne KM, Berseth CL, Marunycz JD, Heubi JE, et al. 

Total calcium absorption is similar from infant formulas with and 
without prebiotics and exceeds that in human milk-fed infants. 
BMC Pediatr. 2012;12:1-6. 

13. Ladhani S, Srinivasan L, Buchanan C, Allgrove J. Presentation of
vitamin D deficiency. Arch Dis Child. 2004; 89:781-784.

14. Balasubramanian S, Shivbalan S, Kumar PS. Hypocalcemia due
to vitamin D deficiency in exclusively breastfed infants. Indian
Pediatr. 2006; 43:247.

15. Basile LA, Taylor SN, Wagner CL, Horst RL, Hollis BW. The effect of 
high-dose vitamin D supplementation on serum vitamin D levels
and milk calcium concentration in lactating women and their
infants. Breastfeed Med. 2006; 1:27-35.

16. Peng LF, Serwint JR. A comparison of breastfed children with
nutritional rickets who present during and after the first year of
life. Clin Pediatr. 2003; 42:711-717.

17. Choi YJ, Kim MK, Jeong SJ. Vitamin D deficiency in infants aged 1 
to 6 months. Korean J Pediatr. 2013; 56:205.

18. Hollis BW, Wagner CL. Vitamin D requirements during lactation:
high-dose maternal supplementation as therapy to prevent
hypovitaminosis D for both the mother and the nursing infant.
Am J Clin Nutr. 2004; 80:1752S-1758S.

19. Wagner CL, Hulsey TC, Fanning D, Ebeling M, Hollis BW. High-dose 
vitamin D3 supplementation in a cohort of breastfeeding mothers 
and their infants: A 6-months follow-up pilot study Breastfeed
Med. 2006; 1:59-70.

20. Wagner CL, Greer FR. American academy of pediatrics section on
breastfeeding; American academy of pediatrics committee on
nutrition prevention of rickets and vitamin D deficiency in infants, 
children, and adolescents. Pediatrics. 2008; 122:1142–1152. 

21. del Valle HB, Yaktine AL, Taylor CL, Ross AC. Institute of medicine
dietary reference intakes for calcium and vitamin D. The National
Academies Press, Washington, DC. 2011.

(MRPFT)

https://linkinghub.elsevier.com/retrieve/pii/S0889855319300639
https://linkinghub.elsevier.com/retrieve/pii/S0889855319300639
https://adc.bmj.com/content/87/6/478
https://adc.bmj.com/content/87/6/478
https://adc.bmj.com/content/87/6/478
https://karger.com/anm/article/69/Suppl.%202/41/42290/Human-Milk-Oligosaccharides-Influence-Neonatal
https://karger.com/anm/article/69/Suppl.%202/41/42290/Human-Milk-Oligosaccharides-Influence-Neonatal
https://internationalbreastfeedingjournal.biomedcentral.com/articles/10.1186/1746-4358-3-28
https://internationalbreastfeedingjournal.biomedcentral.com/articles/10.1186/1746-4358-3-28
https://internationalbreastfeedingjournal.biomedcentral.com/articles/10.1186/1746-4358-3-28
https://link.springer.com/article/10.1007/s11892-008-0050-x
https://link.springer.com/article/10.1007/s11892-008-0050-x
https://www.kjfm.or.kr/journal/view.php?doi=10.4082/kjfm.39.5E
https://linkinghub.elsevier.com/retrieve/pii/S0749379717303173
https://linkinghub.elsevier.com/retrieve/pii/S0749379717303173
https://www.sciencedirect.com/science/article/pii/S2161831322012753?via%3Dihub
https://link.springer.com/article/10.1007/s00431-005-1757-1
https://link.springer.com/article/10.1007/s00431-005-1757-1
https://bmcpediatr.biomedcentral.com/articles/10.1186/1471-2431-12-118
https://bmcpediatr.biomedcentral.com/articles/10.1186/1471-2431-12-118
https://doi.org/10.1136/adc.2003.031385
https://doi.org/10.1136/adc.2003.031385
https://www.liebertpub.com/doi/10.1089/bfm.2006.1.27
https://www.liebertpub.com/doi/10.1089/bfm.2006.1.27
https://www.liebertpub.com/doi/10.1089/bfm.2006.1.27
https://www.liebertpub.com/doi/10.1089/bfm.2006.1.27
https://journals.sagepub.com/doi/10.1177/000992280304200807
https://journals.sagepub.com/doi/10.1177/000992280304200807
https://journals.sagepub.com/doi/10.1177/000992280304200807
https://doi.org/10.3345/kjp.2013.56.5.205
https://doi.org/10.3345/kjp.2013.56.5.205
https://www.sciencedirect.com/science/article/pii/S0002916522037790?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0002916522037790?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0002916522037790?via%3Dihub
https://www.liebertpub.com/doi/10.1089/bfm.2006.1.59
https://www.liebertpub.com/doi/10.1089/bfm.2006.1.59
https://www.liebertpub.com/doi/10.1089/bfm.2006.1.59
https://www.liebertpub.com/doi/10.1089/bfm.2006.1.59
https://nap.nationalacademies.org/catalog/13050/dietary-reference-intakes-for-calcium-and-vitamin-d
https://nap.nationalacademies.org/catalog/13050/dietary-reference-intakes-for-calcium-and-vitamin-d

	_GoBack



