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Abstract

Background: Vitamin D plays an important role in calcium and bone metabolism. It helps in the mineralization
of bone and calcification of growth plate in children. Its deficiency has been associated with various conditions
of chronic pain in adults in certain studies. Objective was to determine serum 25(OH)D levels & Vitamin D
status in pediatric population aged 5-12 years presenting with growing pains (GP)/leg pains, belonging to
Nowshera, Khyber Pakhtunkhwa & and to find any correlation between vitamin D status of children and GP.

Methods: Hundred children presenting with GP and hundred children without GP were randomly selected in
a cross-sectional study. Their blood samples were taken for the measurement of 25(OH) D levels and to
determine their vitamin D status. Intensity of growing pains was measured using Visual Analog Scale (VAS).
The correlation of vitamin D status with GP was determined with Pearson’s Correlation.

Results: Of the 200 children included in the study, 68% (n=170) were found to have low vitamin D status.
Among these, children with GP (n=100) had a mean VAS score of 6.5. Children with GP when compared to
healthy children without GP showed significantly low levels of serum 25(OH) D (ng/mL) (13.4 £ 8.6 vs 16.25 +
7.2, p<0.05) and Hemoglobin (g/dL) (10.8+2.3 vs.11.7+2.6) while significantly high level of ALP (U/L)
(318.17+£40.14 vs. 268.24+34.92, p<0.05). Serum 25 (OH) D level showed a statistically significant negative
correlation with VAS score (r = -0.387, p=0.0001). Pearson correlation analysis confirmed low vitamin D
status as an independent predictor of GP.

Conclusion:

Serum 25(0OH) D concentration is significantly decreased in children with GP which concludes that
Hypovitaminosis D and low Vitamin D status is related with greater intensity of pain in children with GP.
Moreover, Vitamin D is associated negatively with ALP in the studied population. Routine screening and
management of vitamin D deficiency may help reduce the incidence and severity of GP, thereby improving the
quality of life in affected children.
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INTRODUCTION

Vitamin D is a sterol that has a hormone-like function. 1, 25-dihydroxycholecalciferol (1, 25-diOH-D3), the
active molecule, binds to intracellular receptor proteins. The 1, 25-diOH-D3-receptor-complex interacts with
DNA in the nucleus of target cells and either selectively stimulates gene expression or specifically represses
gene transcription. The most prominent action of 1, 25-diOH-D3 is to regulate the plasma levels of calcium and
phosphorus. It performs this function by increasing uptake of calcium by the intestine, minimizing loss of
calcium by the kidney and stimulating resorption of bone when necessary. The normal homeostasis of calcium
and phosphorus is vital for bone mineralization, normal growth-plate calcification, skeletal growth and overall
bone health'.

Normal serum Vitamin D level is likely to be protective against various musculoskeletal disorders like fractures
and weakness of muscles*>. Serum level of 25(OH) D is believed to be the best test to determine or indicate
vitamin D status of an individual. It is reported in both nanograms per milliliter (ng/mL) and nanomoles per
liter (nmol/L). One ng/mL equals 2.5 nmol/L & One (1) nmol/L equals 0.4 ng/mL. Serum level of <30 nmol/L
of 25(OH) D is regarded as Vitamin D deficiency whereas a level of 30 to <50 nmol/L. as Vitamin D
insufficiency .

The available assays used by laboratories to measure serum 25(OH) D are considerably variable & hence
complicate the analysis. Falsely low or falsely high levels are common depending on the laboratory & the assay
used. Procedures have been developed by the International Vitamin D Standardization Program to standardize

the measurement of serum 25(OH) D in the laboratories *'2.

An association between chronic pain conditions in adult patients and hypovitaminosis D has been described
1314 Tt was hypothesized that an association might also exist between vitamin D deficiency & the intensity of
pediatric leg pains, long described as “growing pains”.

GP refers to the most common recurrent lower limb pain condition in children'®. The term was first coined in
medical literature in 19" century as Maladies de la Croissance (pains of growth) by Marcel Duchamp, a French
physician'. Since that time, it has been a topic of many studies !”-?’. Though the term seems to be a misnomer
as there is no evidence that growth per se is reason for pain, it enjoys acceptance and popularity worldwide.

Mainly affecting children aged 3—12 years, GP are located in the muscles, predominantly arising in the anterior
thighs, calves, backs of the knees or shins, precipitated by increased activities and daily exercise like playing,
running etc. and lasting from minutes to hours. GP are typically non-articular, intermittent & bilateral, and
usually occur during the night to the extent that may awaken the child from sleep. Older children often describe
GP as cramping & severe; parent/s of younger children report that their children have crying episodes due to
the pain intensity. On examination there are no objective signs of inflammation, and laboratory tests generally
reveal normal results®®%,

The prevalence of GP is estimated to range from 2.6% to 36.9%; the wide range being mainly due to unspecified
& different sizes of samples, different age ranges in the literature, and lack of objective diagnostic criteria
adopted in different studies®**? The intensity of pain in GP can be quantified with the help of Visual Analogue
3335

Scale (VAS) which is widely used for older children for self-reporting

Our country receives a high level of sunlight, and Hypovitaminosis D is thought to be unusual here; however,
in one study>®, the prevalence of Vitamin D deficiency in this country has been reported as 53.5%.
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In this study, we compared the vitamin D status of children with and without growing pains by checking their
serum 25-hydroxyvitamin D [25(OH) D] level and investigated whether such limb pains were associated with
a low vitamin D status.

MATERIAL AND METHODS

This cross-sectional analytical study was conducted at Medical Teaching Institution (MTI) Nowshera, Khyber
Pakhtunkhwa, for a period of six months. This study was conducted on randomly selected otherwise healthy
children, both male & female, with age ranging 4 to 10 years, who were brought to the pediatric outpatient
department of the institution’s attached hospital with the complaint of leg pains. The study consisted of two
groups: Group I consisted of 100 control healthy children without leg (growing) pains and group II included
children with leg (growing) pains.

The inclusion criteria for the group II were children with complaint of intermittent, bilateral, nocturnal, leg pains
with no limitation of activity and normal physical examination, as defined by Evan. VAS was used for assessing
level of pain intensity in these children. The children who had adequate cognitive development for
understanding the scale and for others, their parents/attendants, were taught in detail, how to use the scale. The
children and/or the parents/attendants were asked to mark the point on the scale as a level of pain intensity in
the most recent attack. VAS consisted of a linear scale, a 10 centimeters (cm) long horizontal line. The number
of ‘cm’ marked was recorded as a level of pain intensity; mild to moderate pain was defined as a score of <5
and moderate to severe as 6 to 10.

Children who had persistent pain still occurring the following morning with increasing intensity, pains located
in the joints, unilateral pains or those associated with any abnormal physical examination related to the
musculoskeletal system, and/or if they had underlying systemic illnesses such as rheumatologic disorders,
protein calorie malnutrition, rickets or celiac disease were excluded from the study.

A written informed consent was obtained from the children’s parent/s or caregivers/attendants after fully
explaining the aim of the study to them before their child being enrolled for the study. Approval of the study
was obtained from the Institutional Ethical Review Board.

After enrollment, anthropometric measurements like weight & height of all subject children were measured and
the body mass index (BMI) calculated for each. Venous blood sample of 6 ml was collected from each child
included in the study. Full blood count (FBC) for the purpose of Hemoglobin (Hb), the erythrocyte
sedimentation rate (ESR) and serum levels of Calcium (Ca™"), Phosphorus (P), Alkaline phosphatase (ALP)
were measured on 3 ml of the fresh samples. The remaining blood sample was centrifuged at 3000 revolutions
per minute (rpm) to get serum which, for later analysis of 25(OH) D, was stored at -70°C.

Serum Ca™" was measured colorimetrically using kit provided by Labtech. Serum ALP & P (inorganic) were
measured colorimetrically using kit provided by DiaTech Plus, Germany.

A chemiluminescence enzyme assay was used to determine 25(OH) D level using method (AccuLite CLIA
Microwells, Monobind Inc. USA). Operational definition for low vitamin D status included both Vitamin D
deficiency (VDD) (serum level of < 30 nmol/l (12 ng/ml) & Vitamin D insufficiency (VDI) (serum level of 30
to <50 nmol/l (12 to < 20 ng/ml), whereas a level of > 50 nmol/l (> 20 ng/ml) was believed to be sufficient.

For the statistical analysis of data, the statistical program, Statistical Package for the Social Sciences (SPSS)
Version 22 was used. Results were expressed as Mean+SD. Distribution of categorical variables was presented
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as percentages & frequencies A probability (p) value of < 0.05 was accepted as statistically significant.
Comparison of parameters between groups I & II was done by using independent sample t-test. The correlation
of vitamin D status in the form of 25 (OH) D level with growing pains in the form of VAS scores was determined
using Pearson correlation coefficient.

RESULTS:
Children without GP in the control group I, comprised of 62 boys and 38 girls and in the GP group II, 58 boys
& 42 girls. No statistically significant difference was found between groups I & II in terms of gender (p>0.05).

From the VAS scores among the children with GP, group II, 63 children experienced mild to moderate and 37
children, moderate to severe pain (Table 1).

Mean and standard deviation of the age & anthropometric parameters of the studied population are summarized
in Table 2 and the hematological/biochemical parameters in Table 3. Group I included 100 healthy children
without GP having a mean age (in years) of 6.9+2.9 while group II included 100 children with GP having a
mean age (in years) of 7.4+£2.7. A p-value > 0.05 shows that there is no statistically significant difference
between both the groups. Similarly, though the inter group comparison for weight and height as independent
measurements are not significant (p > 0.05), that for B.M.I (kg/m?) was statistically significant (p < 0.05). The
comparison of variables between the GP group (II) and the control group (I), showed significantly high levels
of ALP & low level of Hb in the former than the latter (p (< 0.05), but ESR, Serum Ca & P levels of no statistical
significance between the two groups. Serum (25 OH) D level (ng/mL) was significantly lower in children with
GP with 13.4 & 8.6 as compared to 16.25 £ 7.2 in normal healthy children without GP (p value < 0.05).

The Pearson correlation coefficient (r) between serum Vitamin D levels in children with GP and VAS scores
was found to be -0.387 with a p-value of far less than < 0.05 indicating a strong negative correlation which is
statistically significant (Figure). This suggests that with higher Vitamin D levels, the intensity of pain (as VAS
score for growing pains) decreases; in other words, lower vitamin D status is associated with GP and higher
level of pain intensity.

Table 1: Evaluation of intensity of pain among Group II (n=100) children
with growing pain by VAS Score

Severity of Pain Score % age
Mild to Moderate 1-<5 63
Moderate to severe 6-10 37

.Table 2: Comparison of age & anthropometric parameters among children (N=100)
with GP (Group II) and children (N=100) without GP (Group I)

Parameters Group I Group II p value*
Age (yr.) 69+29 74+27 0.208
Weight (kg) 21.4+5.6 22.8+6.2 0.095
Height (cm) 122.4£5.3 123.5+£5.9 0.167
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Body Mass Index (kg/m?)

15.8+1.3

163+ 1.6

0.016

*p-value < 0.05 considered significant

Table 3: Comparison of hematological & biochemical parameters among
children (n=100) with GP (Group II) and children (N=100) without GP (Group I)

Parameters Group I Group II p value*
Hemoglobin (g/dL) 11.7£2.6 10.8+2.3 0.010
ESR (mm/1* hour) 9.1£2.2 10.1£2.1 0.320
Serum Calcium (mg/dL) 9.2+1.2 8.9£1.3 0.091
Serum Phosphorus (mg/dL) 4.6+1.3 4.8+1.2 0.259
Serum Alkaline Phosphatase (U/L) 268.24434.92 | 318.17+40.14 0.001
Serum 25 (OH) D (ng/ml) 16.25+7.2 13.4£8.6 0.011

*p-value < 0.05 considered significant

Figure: Correlation between serum Vitamin D levels in children with GP (n=100) and their VAS scores
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DISCUSSION

In this study, we found that low vitamin D status including both vitamin D deficiency & insufficiency is locally
a common health problem among pediatric population despite good sunshine. Recurrent leg pains or growing
pains represent the most frequent cause of non-specific musculoskeletal pain in pediatric population. GP has
long been recognized as a problem not only troubling the kids but also troublesome to the parents and health
professionals caring for children.

Review of literature shows that relationship of GP in children with vitamin D has been studied in a very few
studies almost all of which have concluded that significant association of GP exists with bone mineral & Vitamin
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D status. We also hypothesized that an association might exist between low vitamin D status & the intensity of
pediatric GP.

The mean age of 7.4 yrs in children with GP in our study is comparable to mean age of 7.8 yrs in a study
conducted by Vehapoglu A et al. in Turkey?’ and in another study by Asadi Pooya et al.?? who noted a mean
age of 7.88 yrs. A study from India*® reported a mean age of 9.6 years; the reason for higher age in that study
may be due to lesser sample of subject children taken (n=45). A mean age of 5.2 yrs was reported in another
study from Korea®; lower mean age in that study may be explained by the fact that children in age ranging 2-
15 yrs were included in that study.

The predominance of boys over girls in GP group in our study is comparable to the studies by Joghee et al ** &
Haq MI et al ** whereas El Metwaly et al *! reported in a study that leg pains were experienced by girls more
frequently than boys. The predominance of boys with GP can be attributed to more outdoor physical activities
by boys than girls and also to our cultural & social trend where parents seek medical attention for boys more
frequently than girls. No such relationship was found between gender and musculoskeletal pains by Paladino et
al.*

GP were not related to age, sex, weight & height in our study but its relationship with BMI was statistically
significant. Our results are comparable to the findings in the studies of Sunil Joghee et al** & Vehapoglu et al*’
who too did not find any relationship between GP and parameters of gender, age and anthropometric indices of
height and weight.

In our study, hemoglobin was significantly lower in children in the GP group as compared to that in children
without GP (the control group). This fact is similar to a case-control study carried out on 77 children by Evans
et al *° in which low Hb and anemia was found in 10.7% of the children with growing pains.

The parameter indicating inflammation i.e. ESR was evaluated in children in the GP and those in (otherwise
healthy) control groups. It is matter of concern if elevated; ** it was found to be normal in our study, similar to
other studies**.

We found normal levels of serum Ca & P in our study but statistically significant higher serum ALP in subject
children with GP. Marwaha et al *¢ showed a low levels of serum Ca and higher levels of Alkaline Phosphatase
comparable to our study. Our findings are also comparable to the results of Haq MI et al ** & Peacey et al *'.
who found in their studies that the levels of calcium, phosphate and Alkaline Phosphatase were normal in all
children they studied.

The mean value of 25(OH) D level in group II children with GP in our study was found to be low; this fact is
consistent with various other studies**'. In a study carried out by Park et al.4, the mean value of 25(OH)D level
was found to be more (19.1 ng/mL) in children with GP compared to that in our study (13.4 ng/mL). However,
this former study didn’t include a control group. Although the mean values of 25(OH) D levels have been
reported differently, VDD/VDI or low vitamin D status is generally found in children with GP, as was found in
our study as well.

The authors agree with the proposed mechanism described by Morandi G et al.* in that the pain in children
with low Vitamin D status might be due to their less thick bones in turn first due to deposition by osteoblasts
and then of expansion of rubbery matrix on the periosteal & endosteal both surfaces of the affected bone, thus
putting an outward pressure and anomalous weight on sensory pain fibers of the bone, bringing on pain.
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