ACTA SCIENTIFIC PAEDIATRICS
Volume 2 Issue 8 August 2019

Research Article

Status of Serum Vitamin D among Bangladeshi Children: Urban and Rural Settings
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Abstract
Vitamin D plays role in regulating cell growth, maintenance of body immunity, healthy musculoskeletal structure and function-

ing other various biological activities in keeping people healthy. This study was a part of a community based cross sectional study
which was conducted among 274 primary school children. Two primary schools were selected purposively (one from Dhaka city and

one from Gazipur district). The male and female ratio was equal. The mean age of the students was 8.86 ± 2.035 years. Majority of
the children were within 5 – 10 years (73.7%) and rest were within 10 – 14 years. The male and female ratio was equal. Among the
participants 28.8% were in class I, 20.1% were in class II, and 16.4% were in class III, 17.9% in class IV and rest 16.8% were in class

V. Among the study participants 48.2% were of rural areas and 51.8% were from urban area. Standardized anthropometric measure-

ments of body weight and height were made by trained nurses. Venous blood was collected by trained phlebotomist. Estimation of

serum vitamin D was done in one reference laboratory. It was found that 60.6%rural respondents had below 20 ng/ml of serum
Vitamin D, while none of urban children had below 50ng/ml of Serum Vitamin D. Mean value is significantly different between rural
and urban children (p < 0.05). On the other hand 26.3% of male and 32.1% female children had Serum Vitamin D below 20 ng/ml.

No such statistical difference was observed between male and female. The prevalence of vitamin D deficiency and insufficiency especially among rural school going children in Bangladesh is very high and alarming which needs to explore the root cause.
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Introduction
Vitamin D plays role in regulating cell growth, maintenance of

body immunity, healthy musculoskeletal structure and functioning

other various biological activities in keeping people healthy [14]. Deficiency of Vitamin D has commonly been reported among
people suffering from chronic pain which raise the question of its

relationship [5-9]. American endocrinologist Holick mentioned

that deficiency of Vitamin D might be the causes of muscular weak-

ness and muscle pain among children and adults as well [10,11].
Persistent and nonspecific musculoskeletal pain has been observed
at high risk by scientists due to unrecognized and untreated severe
deficiency of Vitamin D [12].

Nutrition plays a vital role in the proper growth and develop-

ment for children. Unfortunately, one child cannot receive enough
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vitamin D from dietary sources alone. Instead, like adults, children

Results

tified as the evidence of lifestyle disorder in the urban population

of the children were within 5 – 10 years (73.7%) and rest were

must rely on sunshine and supplements to maintain healthy vita-

Among the study participants, male female ratio was equal. The

min D levels [13]. Deficiency of Vitamin D is now a day’s been iden-

mean age of the study subjects were 8.86 ± 2.035 years. Majority

sunlight due to long school time, lack of physical activities and ex-

the participants 28.8% were in class I, 20.1% were in class II, and

even after abundant sunlight. They fail to expose themselves to
ercises [14]. The study is an attempt to find out the blood vitamin
D statuses among Bangladeshi children: Urban and Rural setting.

Materials and Methods

This study was a part of a community based cross sectional

study which was conducted among 274primary school children

during March 2018 to February 2019. Two primary schools were

selected purposively (one from Dhaka city and one from Gazipur
district). After taking written informed consent from guardians all

required data were collected. Data components were about socio-

within 10 – 14 years. The male and female ratio was equal. Among

16.4% were in class III, 17.9% in class IV and rest 16.8% were in
class V. Around 48% study participants were of rural areas.
Characteristics

Frequency (%)

Age group
5to 10 years

10 to 14 years
Mean age

Sex of subjects

202 (73.7)
72 (26.3)

8.86 ± 2.035 years

demographic information, anthropometric measurement and bio-

Male

137(50.0)

a pretested socio-demographic questionnaire of each participating

Class I

79(28.8)

logical sample collection and serum vitamin D measurement. At
the time of enrollment, trained research assistants administered

subject. Socio-demographic information including age, household
size, education of parents or caregiver, income, employment of
the head of the households and housing condition were recorded. Standardized anthropometric measurements of body weight

(W) and height (H) were made by trained nurses. The measurements were expressed as Z scores for H/A and W/H (height/age

and weight/height), which are the differences between the child's
weight and height. All the estimates of wasting, underweight, and
stunting amongst children have been done using standard com-

puter software, severe acute malnutrition is defined as <-3z scores
weight-for-height and/or oedema. Anthropometric data were ana-

lyzed by NCHS standard for the classification of malnutrition. For
reporting of height for age, weight for age and weight for height rel-

ative to the NCHS reference percentile and Z-score was used [15].

Venous blood was collected in the morning taking after a 4 -6 hour
overnight fast by trained phlebotomist. Samples were taken in the

red-top tube for serum separator. Then the tubes were kept in cold
box and sent to the reference laboratory within 4 h. Serum Vitamin

D was measured using an electro-chemiluminescence enzyme im-

munoassay method (ADVIA Centaur; USADPC Co., USA, according
to manufacture instructions.

Female
Class

Class II

Class III
Class IV
Class V

Family Members
Up to 4 members
5 - 6 members

More than 6 members
Mean

Locality

Rural 132(48.2)

137(50.0)
55(20.1)
45(16.4)
49(17.9)
46(16.8)

148 (54.0)

114 (41.6)
12(4.4)

4.55 ± 1.072

Urban 142(51.8)

Table 1: Socio-demographic distribution of subjects (n=274).

Among the mothers of the subjects, 76.3% were housewife

while rest were found engaged with individual profession. Among
the fathers 26.3% were service holder, 16.8% were engaged with

business and rest were found engaged in different profession. The
education level of the mothers were found as 16.4% had no insti-

tutional education, 44.9% had primary level, 31.4% had secondary
level (up to SSC), 4.7% had up to HSC level and 2.6% were graduate.
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Mother’s Occupation
Housewife

Job Holder

Garments Worker
Other

Father’s Occupation
Service holder
Business
Driver

Cleaner

Day labor
Other

Mother’s Education
No education

Primary level

Secondary level (up to SSC)
Up to HSC
Graduate

Father’s Education
No education

Primary level

Secondary level (up to SSC)

Up to HSC
Graduate

Frequency

Percent

209

76.3

24
14
27

8.8
5.1
9.9

72

26.3

28

10.2

46
36
23
69
45

16.8
13.1
8.4

25.3
16.4

123

44.9

7

2.6

86
13
39

31.4
4.7

14.2

104

38.0

13

4.7

103
15

Table 2: Distribution of respondents by
socio-demographic characteristics.

37.6
5.5

That of father was found as 14.2% had no institutional education,

38.0% had primary level, 37.6% had secondary level (up to SSC),
5.5% had up to HSC level and 4.7% were graduate.

The table 3 shows that among the study population, urban stu-

dents were significantly heavier than rural students as judged by
their weight, BMI, HAZ and WHZ (p < 0.05). While no such difference were found among the male and female students.

05

Variables
Age (years)

Height (cms.)
Weight (kg)*

BMI (kg/m2)*
HAZ*

WAZ

WHZ*

Age (years)

Height (cms.)
Weight (kg)

BMI (kg/m2)
HAZ

WAZ

WHZ

Rural(n=132)
8.61 ± 2.12

125.83 ± 16.481
23.36 ± 6.792
14.6 ± 2.02

-.74102 ± 1.98

-1.18363 ± .99
-.9438 ± 1.06

Male (n=137)
8.82 ± 1.996

Urban (n=142)
9.11 ± 1.93

124.71 ± 12.064
25.31 ± 7.095
16.0 ± 2.54

-1.37575 ± 1.29

-1.01739 ± 1.11
-.0326 ± 1.39

Female (n=137)
8.91 ± 2.080

124.31 ± 12.018

126.19 ± 16.339

-1.03781 ± 2.099463

-1.10212 ± 1.142340

23.88 ± 6.821

15.2148 ± 2.39

-1.16906 ± 1.0157608
-.4878 ± 1.40824

24.86 ± 7.177

15.4534 ± 2.48

-1.02589 ± 1.097879
-.5003 ± 1.20762

Table 3: Anthropometric characteristics of school going children:
Rural-Urban and Male-Female Settings.
HAZ, Height for age Z score; WAZ, Weight for age Z score; WHZ,
Weight for Height Z score, BMI, Basal Metabolic Index, All values
are mean ± SD

Independent samples test

The table 4 shows that the Serum Vitamin D was 18.899 ± 10.15

ng/ml (60.6% below 20 ng/ml) among the rural school children
and 171.088 ± 94.74 ng/ml among the urban children (none is below 50ng/ml). Mean value is significantly different between rural

and urban children (p < 0.05). While same was 93.757 ± 102.70ng/

ml (26.3% below 20 ng/ml) among the male children and 101.784
± 102.35 ng/ml (32.1% below 20 ng/ml) among the female children. No such statistical difference was observed between male
and female.

Discussion
The study was conducted among the primary school students

of rural and urban settings. This current study included a total 274
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Residence

Rural

Urban

Sex

Male
Female

Serum Vitamin D

t

Sig.
(2-tailed)

18.899 ± 10.15
ng/ml

19.025

0.000

60.6% below 20
ng/ml

93.757 ± 102.70
26.3% below 20
ng/ml

by exposure to sun. The current study observed that the mean val-

ue of Serum Vitamin D is significantly more among urban children
than that of rural children (p < 0.05), while no such statistical difference was observed between male and female. Among the rural

school children 60.6% had serum Vitamin D below 20 ng/ml and
among the urban children none had below 50ng/ml. While among

the male children 26.3% had serum Vitamin D below 20 ng/ml and

171.088 ± 94.74
ng/ml

None below 50ng/
ml

06

32.1% female children had below 20 ng/ml. Severe vitamin D defi-

ciency as observed in our study population has also been reported
0.648

0.518

101.784 ± 102.35
32.1% below 20
ng/ml

Table 4: Serum Vitamin D status by area of residence and sex.

in Bangladesh and India [16]. Though Vitamin A deficiency was reported prevalent among 8% of school-age children in Bangladesh

and 26% of male children in Sri Lanka by Akhtar and associates

[17]. Another study conducted in Bangladesh very nearer to this

study area showed that among the 6 - 11 years children, 41.02%
were deficient and 52.56% were insufficient of vitamin D-deficient
[18]. As conservative clothing practices (i.e. veiling) and low frequency of intake of foods from animal source (other than fish) were

common among the rural people in Bangladesh may be one of the
predisposing factor of vitamin D deficiency. This statement is supported by Holick and Chen [19].

children of whom 132 were from rural area and 142 were from urban area with equal male female ratio. Among the subjects, seventy

Conclusion

by twenty six percent were in the age group of 10 to 14 years of
age with mean 8.86 ± 2.035 years. Among the mothers of the sub-

cially among rural school going children in Bangladesh is very high
and alarming which needs to explore the root cause.

four percent were in the age group of 5 to 10 years age followed

The prevalence of vitamin D deficiency and insufficiency espe-

jects, seventy six percent were housewife while rest were found

Acknowledgment

with business and rest were found engaged in different profession.

Bangladesh University of Health Sciences for providing laboratory

thirty one percent had secondary level (up to SSC) of education.

Disclosure

engaged with individual profession. Among the fathers more than

one-fourth were service holder, seventeen percent were engaged
The education level of the mothers, around sixteen percent had no
institutional education, forty five percent had primary level, and
And that among the father, fourteen percent had no institutional

education, thirty eight percent had primary level, around same
percent had secondary level (up to SSC) education.

This current study suggests that urban students were signifi-

cantly heavier than rural students as judged by their weight, BMI,

HAZ and WHZ (p < 0.05). While no such difference were found
among the male and female students.

Vitamin D deficiency is a global public-health concern, even in

tropical regions where the risk of deficiency was previously as-

sumed to be low due to cutaneous vitamin D synthesis stimulated

The authors greatly acknowledge Department of Biochemistry,

facilities. The teachers and guardians of the participants are also
highly acknowledged.

Authors declare that they have no conflict of interest.

Bibliography
1.
2.

Raiten DJ and Picciano MF. “Vitamin D and health in the 21st
century: bone and beyond. Executive summary”. The American
Journal of Clinical Nutrition 80.6 (2004): 1673S-1677S.
Cantorna MT., et al. “Vitamin D status, 1,25-dihydroxyvitamin
D3, and the immune system”. The American Journal of Clinical
Nutrition 80.6 (2004): 1717S-1720S.

Citation: Shafi Ahmed., et al. “Status of Serum Vitamin D among Bangladeshi Children: Urban and Rural Settings”. Acta Scientific Paediatrics 2.8 (2019):
03-07.

Status of Serum Vitamin D among Bangladeshi Children: Urban and Rural Settings

3.
4.
5.

6.

7.

8.

9.

Montero-Odasso M and Duque G. “Vitamin D in the aging musculoskeletal system: an authentic strength preserving hormone”. Molecular Aspects of Medicine 26.3 (2005): 203-319.
Holick MF. “Vitamin D: importance in the prevention of cancers, type 1 diabetes, heart disease, and osteoporosis”. The
American Journal of Clinical Nutrition 79.3 (2004): 362-371.

Plotnikoff GA and Quigley JM. “Prevalence of severe hypovitaminosis D in patients with persistent, nonspecific musculoskeletal pain”. Mayo Clinic Proceedings 78.12 (2003):14631470.
Atherton K., et al. “Vitamin D and chronic widespread pain in a
white middle-aged British population: evidence from a crosssectional population survey”. Annals of the Rheumatic Diseases
68.6 (2009): 817-822.
McBeth J., et al. “Musculoskeletal pain is associated with very
low levels of vitamin D in men: results from the European
Male Ageing Study”. Annals of the Rheumatic Diseases 69.8
(2010): 1448-1452.

Hsiao MY., et al. “Is Serum Hypovitaminosis D Associated with
Chronic Widespread Pain Including Fibromyalgia? A Metaanalysis of Observational Studies”. Pain Physician 18.5 (2015):
E877-E887.
Norman AW., et al. “Present Knowledge in Nutrition”, 9th ed.
Washington DC: ILSI Press, 2006.

07

14. Chaitanya G., et al. “Incidence of vitamin B12 / D3 deficiency
among company executives”. Indian Journal of Occupational
and Environmental Medicine 11.2 (2007): 83-85.

15. A computer software has been used for measuring the Zscores: Severe=Z score: Below minus 3; Moderate = Z score:
Below minus 2 but greater than or equal to minus 3; Mild =
Z score: Below minus 1 but greater than or equal to minus 2;
Adequate /Normal = Z score: Greater than or equal to minus 1.
16. Patel PP., et al. “Assessment of Nutritional Status of School Going Children in Gujarat”. International Journal of Food and Nutritional Science (2016).

17. Akhtar S., et al. “Micronutrient deficiencies in South Asia - Current status and strategies”. Trends in Food Science and Technology 31.1 (2013): 55-62.

18. Zaman S., et al. “High Prevalence of Vitamin D Deficiency
among Bangladeshi Children: An Emerging Public Health Problem”. Health 9.12 (2017): 1680-1688.
19. Holick MF and Chen TC. “Vitamin D deficiency: a worldwide
problem with health consequences”. The American Journal of
Clinical Nutrition 87.4 (2008): 1080S-1086S.

Volume 2 Issue 8 August 2019
© All rights are reserved by Shafi Ahmed., et al.

10. Holick MF. “Vitamin D deficiency: what a pain it is”. Mayo Clinic
Proceedings 78.12 (2003): 1457-1459.

11. Holick MF. “Vitamin D: the underappreciated D-lightful hormone that is important for skeletal and cellular health”. Current Opinion in Endocrinology and Diabetes 9.1 (2002): 87-98.

12. Plotnikoff GA and Quigley JM. “Prevalence of severe hypovitaminosis D in patients with persistent, nonspecific musculoskeletal pain”. Mayo Clinic Proceedings 78.12 (2003):14631470.
13. Tovey A. “High prevalence of vitamin D deficiency among children worldwide” (2017).

Citation: Shafi Ahmed., et al. “Status of Serum Vitamin D among Bangladeshi Children: Urban and Rural Settings”. Acta Scientific Paediatrics 2.8 (2019):
03-07.

