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This study is aimed to determine the frequency of Vitamin D deficiency and to identify seasonal trends affecting the 
biochemical parameters in Parathyroid Hormone (PTH). This descriptive cross-sectional study was conducted at 
Jinnah Memorial Trust Hospital in Pakistan from (March to September 2019). We included a sample size of 377 
Patients from both genders and age groups through non-probability purposive sampling. We measured Vitamin D 
levels using the Electro-chemiluminescence immunoassay technique with Cobas e411 (Roche Diagnostics) analyzer 
for the detection of vitamin D levels, in which we included the participants having PTH measured levels.  A P-value of 
less than <0.05 was considered significant. The findings revealed a total of 317 patients were tested, out of which 216 
(68%) were females and 101 (33%) were males. The mean age of men was 35.6 years and women were 40 years. 
Overall, 205 (64.6%) patients were vitamin D-deficient out of which, 103 (32.4%) were severely deficient, 98 (30.9%) 
were mild to moderate, and 4 (1.2%) had toxic levels. A significant difference was seen in Vitamin D levels in the 
summer and winter season with (p-value  0.001) and no significant correlation with PTH with seasons with a (p-value of 
0.2) although mean PTH values were higher than normal in both genders. To conclude, Women are more affected with 
vitamin D deficiency as compared to Males. PTH is not significantly associated with vitamin D deficiency with a p-value 
of 0.8. 
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INTRODUCTION 

Vitamin D is an important factor for the absorption of 
calcium and it is absorbed through the sun and 
synthesized in the skin, as a result of UV radiation from 
sun de hydro cholesterol is converted into cholecalciferol 
D3, after which 25-hydroxyvitamin D (25(OH)D) which is 
determinant of vitamin D in the body (Martins et al. 2017). 
An important cause of vitamin D deficiency is less 
exposure to sunlight. The average mean level of 25-
hydroxyvitamin D (25 (OH) D) ranges between 25 ng/mL 
to 80 ng/mL, which is found to be less in individuals who 
have a poor diet and are less exposed to sun UV rays 
(Palacios and Gonzalez, 2014).  

In a developing country like Pakistan, the ranges are 
found to be as low as 15.6ng/mL or even lower, causes 
are found to be poor dietary intake. Lower vitamin D levels 
are often accompanied by higher PTH levels. A low 25-

hydroxyvitamin D (25(OH) D) level stimulates PTH for 
further production of vitamin D and also affects calcium 
absorption from the digestive system affecting kidney 
reabsorption of vitamin D metabolite that causes 
increased uric acid production leading to a higher level 
(Malacova et al. 2019). PTH stimulates bone growth loss 
leading to impaired bone mineralization and also leading 
to cancer and other autoimmune diseases (Marques et al. 
2012). 

Previous literature suggests that low levels of vitamin 
D are prevalent in countries in which people are exposed 
less to the sunlight, causing an individual to become more 
prone to fracture because of impaired bone mineralization, 
this leads to poor bone health and many health conditions 
including rickets, osteoporosis, and osteomalacia (Masud 
F. 2007). Low vitamin D levels are prevalent in the United 
States, Australia, Europe, Asia, Middle Eastern countries, 
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and Pakistan (Iqbal & Khan, 2010; Kanani et al. 2020). 
They are also found to be a distressing population 
(Aleteng et al. 2017). More studies need to be done on 
this in this region, and the association of lower vitamin D 
levels with gender and age also needs to be determined. 
Thus, this study aimed to determine the frequency and 
trend of vitamin D deficiency and the biochemical 
parameter in Parathyroid Hormone. 
  
MATERIALS AND METHODS 

This Descriptive Cross-sectional study was conducted 
at Jinnah Memorial Trust Hospital, from (March to 
September 2019). We included a sample size of 377 
Patients from both genders and age groups through non-
probability purposive sampling. The Vitamin D levels were 
measured in the summer and winter seasons and 
therefore compared with the patients whose blood 
samples were taken from March 2019 to September 2019. 
We measured Vitamin D levels using the 
Electrochemiluminescence- immunoassay technique with 
Cobas e411 (Roche Diagnostics) analyzer for the 
detection of vitamin D levels in which we included the 
participants followed with PTH  measured levels. 

Ethical Consideration: 
This study was approved by Research Ethical 

Committee Ref (REC/002022), at Gujranwala Institute of 
Rehabilitation Sciences and “Jinnah Memorial Trust 
Hospital”. Patients received written and verbal Informed 
Consent, after which Researchers obtained all information 
regarding demographics who presented in the laboratory 
testing for vitamin D levels for one year. Patients' 
confidentiality was fully maintained and the identity of the 
respondents was kept anonymous with no harm resulting 
throughout the data collection period.  

Statistical Analysis 
All the gathered data was entered and analyzed 

through SPSS version 20. In the descriptives,  frequency 
and percentages were calculated for all demographic 
categorical variables in which S.D and means were 
calculated for continuous variables. An Independent T-test 
was used to show a comparison between summer and 
winter season intervals. In the Post-stratification for the 
demographics, A Chi-square test was used to test the 
association between PTH and vitamin D levels.  A P-value 
of less than <0.05 was considered statistically significant. 
 
RESULTS  

Total 317 patients were tested, out of which 216 
(68%) were females and 101 (33%) were males as 
illustrated in Table 1 and Table 2. 

The Mean age of the tested patients was found to be 
38.3, the mean age of men was 35.6 years and women 
were 40 years. Overall, 205 (64.6%) patients were vitamin 
D-deficient, out of which 103 (32.4%) were severely 
deficient, 98 (30.9%) were mild to moderate, and 4 (1.2%) 

had toxic levels.  
Table 1: Association between vitamin D deficiency 
and Seasons Independent T-test (p-value >0.05) 
 

 Seasons Mean ± SD P-value 

Vitamin D 
deficiency 

Winter 21 ± 34.5 
p=0.001* 

Summer 24 ± 22.1 

PTH 
Winter 162 ± 241 

p=0.02 
Summer 150 ± 227 

 
Table 2: Association between study variables and 
Gender 
 

 Seasons Mean ± SD P-value 

Vitamin D 
deficiency 

Winter 21 ± 34.5 
p=0.001* 

Summer 24 ± 22.1 

PTH 
Winter 162 ± 241 

p=0.02 
summer 150 ± 227 

 
In figure 1, A significant difference can be seen in Vitamin 
D levels in the summer and winter season with a P-value 
of 0.001 and no significant correlation of PTH with 
seasons with a p-value of 0.2, although mean PTH values 
were higher than normal in both genders. Gender 
stratification with Vitamin D and PTH has shown that 
gender is statistically significantly associated with vitamin 
D deficiency with a p-value of 0.001 and PTH is not 
significantly associated with vitamin D deficiency with a p-
value of 0.8. 

 
 
DISCUSSION 

According to the results of our study more females 
were affected with vitamin D deficiency which is coherent 
with the previously available literature, which shows that 
women were suffering more from vitamin D deficiency 
because of increased ratio in their body which leads to 
impaired vitamin D absorption into skin and blood 
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circulation (Aleteng et al. 2017; Sheikh et al. 2012). 
Women are more affected with vitamin D deficiency as 
compared to men's references levels of vitamin D causes 
weaker bones and more prone to fractures also increased 
risk of osteoporosis, osteopenia, rickets, and osteomalacia 
and found in diagnosed cases. 

 People all across the globe as evidence can be found 
from various regions including Americans about 25%, 
Europeans 41%, Asians 65%, Australians 23% and middle 
eastern countries with 65.5% respectively (Kennel et al. 
2010; Michell et al. 2012). In south Asian countries it is 
found in 40% of the population in which the trends of 
vitamin D frequency was found to be changing in days 
certain population in different time duration, a study 
conducted by (Sheikh et al. 2012) over some time showed 
different mean values.  

Previous studies have shown, South Asian region 
vitamin D deficiency was prevalent, among which 50% of 
individuals were suffering from a frequency of severely 
deficient category with vitamin D levels of less than 1 
ng/ml, results of this study are consistent with our findings,  
that about 48% induvial suffered from severe VD 
deficiency (Golbahar et al. 2014). The lower levels in VD 
can cause an increase in PTH levels in the blood leading 
to decreased intestinal absorption of calcium, 
phosphorous, increased uric acid production, and 
increased loss of uric acid and phosphorous from urine. 
Our study showed higher PTH level was found in both 
genders (Hossain et al. 2014).  

A former study also suggests that VD can be deficient 
because of less exposure to sunlight UVA and UVB 
radiations, low intake of dairy in the diet, and use of 
sunblock and clothing which impedes VD absorption and 
conversion in the skin (Kiran et al. 2014). It can be seen in 
previous literature that VD is prevalent in certain ethnic 
groups, according to the study it is seen that Asians were 
found to have lower VD levels deficiency as compared to 
Americans and Europeans (Quaggiotto et al. 2014). Lower 
vitamin D levels cause decreased bone matrix and bone 
mineral density leading to various health conditions 
including osteopenia, osteomalacia, and rickets causing 
impaired bone growth or bone pain, muscle pain is also 
shown to be associated with chronic conditions such as 
chronic kidney disease (Hilger et al. 2014; Kanani et al. 
2020).  

Study Limitations 
This study suffered certain limitations firstly, this study 

was conducted in one hospital in a city, which is why could 
not be generalized to the whole population. It is suggested 
to include, various ethnicities and cultural backgrounds to 
obtain better generalizability in the findings. Results also 
lack in terms of measuring the causative agents, which 
leads to vitamin D deficiency. The study was performed in 
a shorter duration, as the reason we could not include 
information about individual’s dietary intake and mobility in 
addition to the estimated time of exposure to sunlight and 

daily physical activity. 

CONCLUSION 
The study concluded that women are more affected by 
vitamin D deficiency as compared to men. PTH is not 
significantly associated with vitamin D deficiency with a p-
value of 0.8. 
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