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ABSTRACT 
Objective: To compare difference in vitamin D level between two modes of therapy (intramuscular vs oral form) 

for hypovitaminosis D in children under five years of age. 
Study Design : Randomized control trial 
Place and Duration of Study: Pediatric Medicine, District Headquarter Hospital Sargodha from 15th November 

2017 to 14th May 2018. 
Subjects & Methods: Sixty children with hypovitaminosis D and age less than 5 years were included and 

randomly divided into two groups; A single intramuscular D3 injection (1-ml ampoule, 300 000 IU/ml in sesame 
oil) was given to Group I and a total dose of 300 000 IU D3 in the form of six pearls was given to Group II, each 
pearl containing 50000 IU. Hypovitaminosis D was determined by vitamin D levels less than 75nmol/l by standard 
laboratory procedure (Radioimmunoassay). Mean change in vitamin D level was measured at baseline and after 
three months of therapy. 
Results: The mean age was 35.3±13.3 months. Baseline vitamin D level and vitamin D level after 3 months when 

compared with each other, using paired sampled test, results were highly significant (p value < 0.001). It implies 
that both oral and injectable forms of cholecalciferol are effective. Mean difference in intramuscular group from 
baseline was 51.0±16.1 nmol/l and in oral group, it came out 50.6±16.4 nmol/l. When independent sampled test 
was applied, results were non-significant (p=0.9). It implies that there is no difference in either modality. 
Conclusion: No difference in vitamin D level was observed after three months between injectable and oral 

cholecalciferol therapy for treatment of low vitamin D level in children of age less than five years. 
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INTRODUCTION 
Deficiency of Vitamin D is a worldwide health problem and 
now recognized as a pandemic, affecting more than one 
billion children and adults worldwide.1-3 Prevalence of 
hypovitaminosis D is about 30 to 50% in normal 
population.1 Causes of vitamin D deficiency include 
decreased dietary intake, inadequate sun exposure, 
exclusive breastfeeding and low maternal vitamin D level. It 
causes rickets in children.4-6 Vitamin D is naturally found in 
small number of foods and they are not usually adequate to 
fulfill the Vitamin D requirement.7,8 

 Pakistan has increased sunlight exposure throughout 
the year but low level of Vitamin D is found in many 
children and adults.2,9 Both oral and injectable forms of 
cholecalciferol are currently used in children and adults 
suffering from its deficiency.6,10,11.Single day vitamin D 
therapy avoids problems with compliance.12 But mode of 
administration is pediatrician’s personal choice along with 
patient’s perception and behavior regarding injection.13 
There is no local evidence available which may compare 
the efficacy and safety of mode of drug administration in 
children.8 
 

MATERIALS AND METHODS 
The randomized control study was conducted at 
Department of Pediatrics, District Headquarter Hospital 
Sargodha from 15th November 2017 to 14th May 2018. 
Sixty children (30 in each group) of either sex, of age 
between 1-5 years having serum vitamin D levels less than 
75 nmol/l were included. Those children with history of 

recent intake of Vitamin D supplements, primary 
hyperparathyroidism, thyrotoxicosis, active malignancy, 
liver disease, clinically apparent malabsorption syndrome, 
renal insufficiency and diabetes mellitus, patients on drugs 
as anticonvulsants and glucocorticoids (that affect vitamin 
D metabolism) were excluded. Children were advised 
baseline 25-hydroxyvitamin D level. The children were 
randomly divided into two groups; Group 1 was given 
injectable therapy (a single intramuscular D3 injection 1-ml 
ampoule, 300 000 IU/ml in sesame oil) and group II was 
given oral form of six pearls, each containing 50000 IU D3. 
The first oral dose was given at study entry, followed by 
next three doses one per weekly and then monthly for next 
two months. First doses were given by study personnel on 
site to both groups, resulting in 100% compliance. In Group 
II, compliance was assessed by pearl count and accepted if 
> 80%. The data was entered and analyzed through SPSS-
20. Student t-test was applied to determine statistical 
difference in mean Vitamin D3 levels in both groups. 
 

RESULTS 
The mean age was 35.33±13.274 months ranged from 18 
to 60 months. Mean baseline vitamin D level was 
24.22±9.572, after 3 month it was 75.07±13.076 and mean 
difference was 50.8500±16.04847 (Table 1). Twenty nine 
(48.3%) children were males whereas 31 (51.7%) were 
females. When we cross tabulated gender with treatment 
group, results were non-significant on chi square test 
(p=0.796). Among 29 males, 15 were in intramuscular 
treatment group and rest of 14 in oral. Out of 31 females 15 
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were given intramuscular and 16 were given oral treatment. 
Mean age distribution in both groups, intramuscular and 
oral was same 32.50±13.838 and 38.17±12.262 months 
respectively. Results were significant. (Table 2) Baseline 
level of Vitamin D in both treatment groups was non-
significant. Baseline level of Vitamin D in intramuscular was 
23.63±9.065 and in oral it was 24.80±10.176. (Table 3) 
Baseline Vitamin D level and vitamin D level after 3 months 
when compared with each other, on paired sampled test 
results were non-significant (p=0.878) (Table 4).Mean 
difference in intramuscular group was 51.100±16.00937 
and oral it was 50.600 ± 16.3572. On independent sampled 
test, results were non-significant (p=0.9) (Table 5). Mean 
difference among male was 53.8621±15.972 and among 
female it was 48.0323±15.8566 (Table 6). Mean difference 
below 36 months was 51.909±14.444 whereas 36 months 
and above was 49.555±18.0135 (Table 7). 
 
Table 1: Vitamin D level distribution of sampled population (n=60) 

Variable Mean±SD 

Baseline Vitamin D Level 24.22±9.572 

Vitamin D Level after 3 months 75.07±13.076 

Difference 50.85±16.04 

 
Table 2: Comparison of age according to group 

Group Mean±SD P value 

Intramuscular 32.50±13.83 
0.90 

Oral 38.17±12.26 

 
Table 3: Comparison of vitamin D level in both groups 

Group Mean±SD P value 

Intramuscular 23.63±9.06 
0.64 

Oral 24.80±10.17 

 
Table 4: Comparison of Vitamin D Level before and after treatment 

Variable Mean±SD P value 

Baseline Vitamin D Level 24.22±9.6 
<0.0001 Vitamin D Level after 3 

months 
75.07±13.1 

 
Table 5: Difference in Vitamin D Level after treatment 

Treatment Group Mean±SD P value 

Intramuscular  51.1±16.1 
0.90 

Oral 50.6±16.3 

 
Table 6: Comparison of vitamin D Level according to gender 

Gender Mean±SD P value 

Male 53.86±15.97 
0.16 

Female 48.03±15.85 

 
Table 7: Comparison of vitamin D Level according to age 

Age Mean±SD P value 

<36 months 51.90±14.44 
0.58 

36 months and above 49.55±18.01 

 

DISCUSSION 
Hypovitaminosis is a global issue .1,2 Prevalence of vitamin 
D deficiency is about 30 to 50% in different populations,1 

affecting more than one billion children and adults.3 Adults 
are at risk of multiple complications like musculoskeletal 
pain, fibromyalgia, osteopenia, osteoporosis and it causes 
rickets in children.9,14 Rickets has two types, calcipenic and 
phosphopenic. Calcipenic rickets is mainly caused by 
deficiency of vitamin D.14 We have two modalities available 

for drug administration i.e. both oral and injectable forms of 
cholecalciferol are currently used in under five children and 
adults suffering from its deficiency.6,10,11 Mode of 
administration is pediatrician’s personal choice  along with 
patient’s perception and behavior regarding injection. In 
one study, parent’s preferred intramuscular route.13 There 
is no local evidence available which may compare the 
efficacy and safety of mode of drug administration.8 

 Baseline level of Vitamin D and vitamin D level after 3 
months when compared with each other, using paired 
sampled test, results were highly significant (p value < 
0.001). It implies that both oral and injectable forms of 
cholecalciferol are effective in treating Hypovitaminosis D in 
pediatric age group. Mean difference in intramuscular 
group from baseline was 51.0±16.1 nmol/L and in oral 
group, it came out 50.6±16.4 nmol/L. Results were non-
significant (p=0.9). It implies that there is no difference in 
either modality of treatment. 
 Our results are different from previous study. In 
previous study, both oral and intramuscular treatment 
regimens significantly increased the serum vitamin D level, 
but change in vitamin D level from baseline at 3 months 
was significantly higher in group who received oral form 
than inectable one (90.0±11.2 and 58.8±8.9 nmol/L, 
respectively, P = 0.03) (calculated SD was 75.9 and 60.3 
nmol/L respectively).8 Whereas another study showed that 
at 12 weeks of treatment ,the mean level of vitamin D  in 
intramuscular group was higher as compared to oral 
cholecalciferol group (25.46±1.37 vs 16.66±1.36 ng/ml; 
P<.001).15 Another study showed that both treatment were 
well tolerated but injectable form of treatment was shown to 
be statistically significant.13 

 There was equal mean age distribution in either 
treatment groups, 32.5±13.8 and 38.17±12.2 months 
respectively in the present study and results were 
significant. Mean difference below 36 months was 
51.909±14.4 nmol/l whereas children 36 months and above 
had Vitamin D Level 49.5±18.1nmol/L. This result implies 
that treatment is effective in all age groups. Twenty nine 
patients (48.3%) were males whereas 31 patients (51.7%) 
were females, when we cross tabulated gender with 
treatment group, results were non-significant on chi square 
test (p=0.796). When mean difference of Vitamin D Level 
was compared in either sex, among males it was 53.8±15.9 
nmol/L and among female it was 48.03±15.9nmol/L, both 
male and female had responded to treatment. 
 

CONCLUSION 
No difference is observed in serum vitamin D level after 3 
months, in two modalities of treatment (high-dose 
intramuscular versus oral cholecalciferol) for 
hypovitaminosis D in children under five years of age. 
Mean difference in intramuscular group from baseline was 
51.0±16.1 nmol/l and in oral group, it came out 50.6±16.4 
nmol/l. Further studies should be encouraged in this 
regard. 
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