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Abstract 
Overall human health and wellbeing requires vitamin-D. Excess body weight is a risk factor for many 
somatic and psychological disorders, including non-communicable diseases such as type 2 diabetes 
mellitus, osteoarthritis and several cancer types. This study determined the relationship between 
anthropometric parameters and serum vitamin D3 in paediatric patients with hypovitaminosis D at 
Nizamiye Hospital Abuja, Nigeria. A retrospective study done between January 2018 to December 
2019 involving a total of 48 paediatric patients age range 8-16years. Age, weight, height, and serum 
vitamin D3 results were retrieved from the patients’ folders. Body Mass Index (BMI) and Ponderal 
Index (PI) were calculated. Data analysis was done using SPSS Version 20. The mean age of all the 
patients was 12.7±2.6years. The mean age for the females and males were 12.0±2.1 and 13.4±2.8years 
respectively. The mean ages between the two genders as well as other anthropometric parameters were 
not significantly different at p>0.05. Mean serum vitamin D3 was lower in females 16.5±4.8ng/ml 
than males 18.8±3.5ng/ml and also of no statistical significance between the two genders at p>0.05. 
For all the paediatric patients combined, the negative correlation between serum vitamin D3 and 
weight as well as height were significant at ‘r’ and p-values of (-0.428;0.002) and (-0.391;0.006) 
respectively. The higher the anthropometric parameters the lower the serum vitamin D. Weight 
control in overweight or obese patients and vitamin D replenishment should be the ultimate 
therapeutic strategies in hypovitaminosis D paediatric patients. 
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INTRODUCTION 
Vitamin D is a group of fat-soluble secosteroids responsible for increasing intestinal 
absorption of calcium, magnesium, and phosphate, and multiple other biological effects 
(Holick, 2004). In humans, the most important compounds in this group are vitamin D3 (also 
known as cholecalciferol) and vitamin D2 (ergocalciferol) (Holick, 2006).  

The major natural source of the vitamin is synthesis of cholecalciferol in the lower layers of 
skin epidermis through a chemical reaction that is dependent on sun 
exposure (specifically UVB radiation) (Holick et al., 1980., Calvo et al., 2005). Cholecalciferol 
and ergocalciferol can be ingested from the diet and from supplements (Calvo et al., 2005., 
Holick, 2006., Norman, 2008).  
 
An estimated one billion people worldwide are either vitamin D insufficient or deficient 
(Holick, 2007). In Nigeria, a study revealed that 83% of Fulani women had vitamin D 
deficiency (Glew et al., 2010). The 2011 Endocrine Society termed vitamin levels of <20ng/ml 
as deficient while levels between 21-29 ng/ml as insufficient. However, in the United States, 
the National Health and Nutrition Examination Survey (NHANES) defined vitamin D 
deficiency as <30nmol/l (<12ng/ml) (Gupta, 2014). Risk factors for vitamin D deficiency 
include race, age, parity, smoking, caffeine and alcohol consumption, diets rich in red meat, 
corn and cassava, women in purdah and women‟s traditional and religious garb (Ingala et 
al., 2016, Donnez and Dolmans., 2016). 
 
The incidence of hypovitaminosis D and overweight or even obesity has risen and has 
become a public health concern children also inclusive. Many conditions may influence the 
vitamin D status and excess body weight may be one of them (Reinehr, 2007., Carlin et al., 
2006., Bischof et al., 2006). Body fat may act as a reservoir for storage of the fat soluble 
vitamin D, reducing its bioavailability (Wortsman et al., 2000). Another study showed that 
mean serum 25-hydroxyl vitamin D was lower in obese than in non-obese subjects but the 
researchers attributed it to a feedback inhibition of hepatic synthesis of the metabolite by 
increased circulating levels of its active form, 1,25(OH)2D (Bell et al., 1985).  Also, another 
study contradicts the previous study, and suggested that lower 25-hydroxyvitamin values in 
obese individuals could predict obesity other than be secondary to this condition (Gonzalez-
Molero, 2013). The data are still inconclusive but there is important evidence indicating that 
vitamin D is involved with fat accumulation, the responsible mechanism however still the 
principal question (Holick, 2006).  
 
The inconclusiveness of these data coupled with paucity of data relating serum vitamin D 
with anthropometric parameters in paediatric patients with hypovitaminosis D most 
especially in a private hospital setting in our environment necessitate this study. 
 
MATERIALS AND METHODS 
The study was a retrospective one between January 2018 to December 2019 carried out at 
Nizamiye Hospital, Abuja. A total of 48 paediatric patients with age range between 8-
16years following Ethical Approval for the study. Twenty-six of them were females while 
the remaining 22 were males. Their vital information such as age, weight, height, calculated 
BMI as well as Ponderal Index and other laboratory results were retrieved from their folders. 
Chemi-Luminiscence Immunoassay Method (CLIA) was used to assay for Serum Vitamin 
D3. Data analysis was done using Statistical Software for Social Sciences (SPSS Version 20).  
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RESULTS 
A total of 48 paediatric patients were recruited for the study. Twenty-two (46%) of them 
were males while the remaining 26 (54%) were females (Chart 1). 

 
Table 1: The 48 patients in this study had mean age of 12.7±2.6years. The youngest of them 
was 8 while the oldest was 16 years old.  The mean age of the females was 13.4±2.8years 
while that of males was 12.0±2.1years. The mean ages of the two sub-classes were not 
statistically different at p-value of 0.078. The mean±SD of weights of females and males were 
56.7±13.6 and 51.9±20.0Kg which was not statistically significant at p-value of 0.584. The 
mean±SD of heights of females and males were 1.58±0.11 and 1.49±0.19M respectively which 
was not statistically significant at p-value of 0.115. The mean±SD of BMI of females and 
males were 22.3±4.3 and 25.0±5.1Kg/M2 respectively which was not statistically significant 
at p-value of 0.050. For PI, the mean±SD for females and males were 14.15±2.59 and 
15.25±2.44Kg/M3 respectively which was not statistically significant at p-value of 0.640. The 
mean±SD of serum vitamin D3 of females and males were 16.5±4.8 and 18.8±3.5ng/ml 
respectively which was not statistically significant at p-value of 0.108.  
 
Table 2: Shows correlation between serum vitamin D3 and anthropometric parameters in all 
hypovitaminosis D paediatric patients. There was significant negative correlation between 
serum vitamin D3 and weight as well as height at „r‟ and p-values of (-0.428;0.002) and (-
0.391;0.006) respectively. The negative correlation between serum vitamin D3 and BMI as 
well as PI at „r‟ and p-values of (-0.128;0.387) and (-0.120;0.416) respectively were of no 
statistical difference.  
 
Table 3: Shows correlation between serum vitamin D3 and anthropometric parameters in 
female hypovitaminosis D paediatric patients. There was significant negative correlation 
between serum vitamin D3 and weight „r‟ and p-value of (-0.405;0.040). The negative 
correlation between serum vitamin D3 and height, BMI as well as PI at „r‟ and p-values of (-
0.360;0.071), (-0.284;0.160) and (-0.173;0.397) respectively were of no statistical significant 
difference.  
 
Table 4: Shows correlation between serum vitamin D3 and anthropometric parameters in 
male hypovitaminosis D paediatric patients. There was significant negative correlation 
between serum vitamin D3 and weight „r‟ and p-value of (-0.465;0.029). The negative 
correlation between serum vitamin D3 and height, BMI as well as PI at „r‟ and p-values of (-
0.382;0.079), (-0.140;0.533) and (-0.214;0.340) respectively were also of no statistical 
significant difference. 
 
 
DISCUSSION 
The incidence of hypovitaminosis D and overweight or even obesity has risen and has 
become a public health concern children also inclusive. Many conditions may influence the 
vitamin D status and excess body weight may be one of them (Reinehr et al., 2007, Carlin et 
al., 2006, Bischof et al., 2006). This study determined the relationship between 
anthropometric parameters and serum vitamin D3 in paediatric patients with 
hypovitaminosis D at Nizamiye Hospital Abuja, Nigeria.  
In this study, a total of 48 paediatric patients with age range between 8-16years. Twenty-six 
of them were females while the remaining 22 were males. The mean age of all the patients in 
this study was 12.7±2.6years. The youngest of them was 8 while the oldest was 16 years old. 
This was similar to a similar one done in Istanbul (Emel et al., 2013).  
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The mean serum vitamin D3 for all the paediatric patients was 17.4±4.4ng/ml. The mean 
serum vitamin D for females was lower than males‟ own. This might not be unconnected 
with the fact male children are usually allowed to play more outside in the sun while most 
of the feminine games or plays are usually indoors. This was in tandem with the postulation 
that the low 25(OH)D concentrations in obese people was because they live a sedentary 
lifestyle and are less active physically, which entails a decrease in exposure to sunlight and 
in endogenous synthesis of vitamin D (Florez et al., 2007). 
In this study, the mean weight for all the paediatric patients was a little bit high at 53.5±16.5 
Kg. The females weighed higher than the males and this may be the reason why their 
vitamin D level was lower than their male counterparts. A similar study did not find gender 
relationship with vitamin D (Mohsen et al., 2012). The mean height for all the paediatric 
patients was 1.58±0.15 M with the females relatively taller than the males.  
 
The mean BMI and Ponderal Index for all the paediatric patients was 22.3±3.8Kg/M2 and 
14.65±2.56 Kg/M3 respectively. The mean BMI and PI for females were paradoxically lower 
than in males. This could easily be explained with the fact that females were taller in this 
study than males, the height being the denominator for both BMI and PI calculations. 
Though it was claimed in a study that every unit increase in BMI (1 Kg/M2) was associated 
with 1.15% reduction in the level of vitamin D in the blood (Vimaleswaran et al., 2013). The 
finding in this study may be due to the fact that the numbers of females with relatively 
higher weight as well as height are more than males, thus confirming the last assertion. 
In terms of correlations, there was negative correlation between serum vitamin D3 and all 
anthropometric parameters that is weight, height, BMI and Ponderal Index irrespective of its 
statistical significance. The effect was however more in absolute weight, lesser in height and 
very little in BMI and PI.  
The negative correlation was found in this study between serum vitamin D and BMI 
(Vimaleswaran et al., 2013) as well as PI and not only frank obesity. Even though, the 
previously reported hypotheses may have a role in explaining the reasons for the high 
prevalence of hypovitaminosis D in obesity, a recent study addresses the question by taking 
into consideration not only BMI but also body size. This study showed that a volumetric 
dilutional model accounted for essentially all the variability in serum 25(OH)D 
concentrations attributable to obesity; in fact, once serum 25(OH)D concentrations in obese 
individuals are adjusted for body size, there is no longer a difference between obese and 
non-obese individuals (Drincic et al., 2012).  
 
CONCLUSION 
Elevated anthropometric parameters have a negative modulating effect on serum vitamin D. 
Efforts should be geared towards therapeutic strategies of vitamin D replenishment and 
weight control in hypovitaminosis D paediatric patients with overweight or obesity. There is 
still room however, to probe deeper at molecular level at what causes what: Is it 
hypovitaminosis D that causes obesity or vice versa?  
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Table 1: Showing Mean±SD of Anthropometric Parameters and Serum Vitamin D 

Parameters All Hypo-
vitaminosis-D 

Patients 

Female Hypo-
vitaminosis-D 

Patients   (N=26) 

Male Hypo-
vitaminosis-D 

Patients  (N=22) 

p-value 

Age(Years) 12.7±2.6 13.4±2.8 12.0±2.1 0.078 
Weight(Kg) 53.5±16.5 56.7±13.6 51.9±20.0 0.584 
Height(M) 1.58±0.15 1.58±0.11 1.49±0.19 0.115 

BMI(Kg/M2)  
Ponderal Index      

22.3±3.8 
14.65±2.56 

22.3±4.3 
14.15±2.59 

25.0±5.1 
15.25±2.44 

0.050* 
0.640 

Vitamin D 17.4±4.4 16.5±4.8 18.8±3.5 0.108 

 
Table 2: Showing Correlation Between Serum Vitamin D and Anthropometric Parameters 
in all Hypovitaminosis D Paediatric Patients 

Correlation 
Parameters 

Weight Height BMI PI 

„r‟ -0.428 -0.391 -0.128 -0.120 
p-value 0.002* 0.006* 0.387 0.416 

 
Table 3: Showing Correlation Between Serum Vitamin D and Anthropometric Parameters 
in Female Hypovitaminosis D Paediatric Patients 

Correlation 
Parameters 

Weight Height BMI PI 

„r‟ -0.405 -0.360 -0.284 -0.173 
p-value 0.040* 0.071 0.160 0.397 

 
 
Table 4: Showing Correlation Between Serum Vitamin D and Anthropometric Parameters 
in Male Hypovitaminosis D Paediatric Patients 

Correlation 
Parameters 

Weight Height BMI PI 

„r‟ -0.465 -0.382 -0.140 -0.214 
p-value 0.029* 0.079 0.533 0.340 
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