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INTRODUCTION

 Hypovitaminosis D is pandemic.1 The occurrence 
of vitamin D deficiency/insufficiency is high not 
only in countries where exposure to UV rays is 
less but as well in countries abutting to the equator 
because of their traditional and religious clothing 
habits and life style. Vitamin D supplementation 
may accordingly be important for improving the 
health of masses.2 It is anticipated that vitamin 
D deficiency is present in more than one billion 
people all over the world.3 Most of the persons with 
vitamin D deficiency/insufficiency are symptom 
free and hence it becomes hard to be detected. Most 
of the scientists take serum 25(OH)D levels less 
than 20 ng/ml as cutoff for vitamin D deficiency.4

 Hypovitaminosis D has been associated with 
hypertension, cardiovascular diseases (CVD), 
type-1 and type-2 diabetes mellitus (DM), obesity, 
dyslipidemia, congestive heart failure, multiple 
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ABSTRACT
Objectives: The present study was designed to determine the serum vitamin D levels and their relation 
with demographic features and life style factors in young adults.
Methods: It was an analytical cross-sectional study on 88 subjects aged 18–40 years. Relevant information 
about physical activity, job place, duration of sun exposure, educational status and socioeconomic 
conditions was obtained.Serum levels of 25-OH vitamin D were measured by ELISA. Data was analyzed 
using SPSS 20.
Results: Mean serum vitamin D level was 8.44±0.49 (Range: 1.00–21.08) ng/ml in participants. Vitamin D 
deficiency was found in 98.86% of the population. Mean vitamin D levels were significantly lower in females 
(p=0.0001), physically less active (p=0.006), indoor job holders (p=0.0001), less sun exposed (p=0.001), 
highly educated (p=0.020) and high socioeconomic status (p=0.007) bearing and in subjects having relatively 
fair skin complexion (p=0.041).
Conclusions: Serum vitamin D levels of study population were below normal and were associated with female 
gender, less physical activity, indoor jobs, less sun exposure, higher education and higher socioeconomic 
class and relatively fair skin complexion.
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sclerosis, Parkinson disease, rheumatoid arthritis, 
cognitive impairment, several types of cancers 
such as prostate,breast and colon cancers, viral and 
bacterial infections, chronic obstructive pulmonary 
diseases, autoimmune diseases, dementia and 
complications of pregnancy.5-7

 Pakistani population is also very deficient in 
Vitamin D. It is reported that up to 91.50% of some 
population were found to have hypovitaminosis D 
in Karachi.8 Some other reports also show vitamin 
D deficiency from various regions of Pakistan. 
Studies from India report 80–85% prevalence of 
vitamin D deficiency in local hospital staff and 
postmenopausal women.9,10 In a female population 
of Isfahan, prevalence of vitamin D deficiency was 
85%.11

 The present study was  designed to determine 
the serum vitamin D levels and its relation with 
demographic features and life style factors in young 
adults.

METHODS

 This study was conducted from February to 
December 2012 in the Department of Physiology 
and Cell Biology, University of Health Sciences, 
Lahore. It was an analytical cross-sectional study 
with a sample size of 88 adult subjects aged 18–40 
years. Male and female subjects were recruited by 
convenience sampling method from University 
of Health Sciences, Lahore, Allama Iqbal Medical 
College, Lahore, University of the Punjab, Lahore 
and Amna Inayat Medical College, Sheikhupura. 
Subjects using calcium and vitamin D supplements, 
having pregnancy, renal disease, Cushing 
disease, hypo- and hyperthyroidism, hypo- and 
hyperparathyroidism and bone problems like 
osteomalacia and osteoporosis were excluded.
 After selection, written informed consent was 
taken from the subjects. Relevant information 
i.e. name, age, gender, address etc. was obtained 
and medical history was taken. Complete general 
physical and systemic examination was conducted. 
All the information obtained from the subjects was 
recorded on the subject data sheet.
 Four ml of venous blood was drawn by aseptic 
technique after 12 hours of overnight fast.Fasting 
blood sugar (FBS) was measured by glucometer 
(Gluco Care by General Biological Association).
Blood was collected in small vacutainers (yellow 
top) having gel in it. Blood was centrifuged at 3000 
rpm for 10 minutes. Serum was extracted and it was 
secured in properly labeled 1.5 ml eppendorf tubes 
for storage at -80°C until assayed.Serum levels of 25-

OH vitamin D were measured by an automated EIA 
analyzer CODA, Bio-Rad laboratories, Hercules, 
CA, USA using DIA source 25-OH Vitamin D total 
ELISA Kit (manufactured by DIA source Immuno 
Assays S.A. Rue du Bosquet, 2, B-1348 Louvain-la-
Neuve, Belgium) with Inter assay CV at 26.3 ng/ml 
is 4.9 % and at 42.0 ng/ml is 4.5%.
 Data was analysed with IBM-SPSS version 20. 
Means of vitamin D levels between the two groups 
were compared with Independent Sample t-Test. 
A p-value of ≤0.05 was considered as statistically 
significant.
Operational Definitions
Physical activity: According to the recommendation 
from the American College of Sports Medicine and 
the American Heart Association, moderate physical 
activity is taken as 30 minutes daily activity of 
moderate severity for at least five days per week. For 
moderate physical activity, a total of 150 minutes per 
week aerobic physical activity of moderate intensity 
is required. There are many ways to get a total of 
150 minutes/week. This can be done by performing 
physical activities in multiple shorter bouts, of at 
least 10 minutes each, spread throughout the week. 
Add together the time spent during each of these 
bouts: e.g. 15 minutes of moderate-intensity activity 
10times/week. Such activities include bicycling, 
brisk walk, water aerobics, playing volleyball, and 
gardening. Activities less intense than this are taken 
as mild physical activity and more than this were 
taken as severe/vigorous physical activity.12

Socioeconomic status (SES): SES of the study 
subjects was assessed roughly by the information 
provided by the subjects. High, middle and low SES 
was defined on the basis of education, occupation, 
place of residence and income of the subjects.13,14

 The skin color was measured by Von Luschan’s 
chromatic scale. This method is used to grade the 
skin color. In this scale there are 36 boxes ranging 
from very light to very dark color. We compare 
the color of these boxes with that of the subject’s 
skin ideally in a place which is not exposed to the 
sun (such as under the arm). Most of the Pakistani 
population has color grades between 15 and 25 on 
this scale.

RESULTS

 A total of 88 subjects were included in this study 
of which  38(43%) were females and 50(57%) were 
males. Their mean serum vitamin D level was 
8.44±0.49 (Range: 1.00–21.08) ng/ml and 87 (98.86%) 
subjects in the study population were found to have 
hypovitaminosis D.
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 Males had mean serum vitamin D level 
9.98±0.70ng/ml which was significantly higher 
(P=0.0001) than the mean serum vitamin D level 
6.42±0.54ng/ml in females as shown in Table-I. 
Younger age group (18–25 years old) had mean 
serum vitamin D level 8.15±0.58 ng/ml whereas 
other age group (26–40 years old) had mean serum 
vitamin D level 8.85±0.87 ng/ml. There was no 
significant difference of means in age groups. 
 There were significantly lower serum vitamin 
D levels among physically less active subjects 
(p=0.006), indoor job holders (p=0.0001), less sun 
exposed (p=0.001), high socioeconomic status 
bearing (p=0.007) and more educated subjects 
(p=0.020). However, milk intake, egg intake, 
smoking status and consanguineous parental 
marriages did not affect the serum vitamin D levels 
significantly as shown in Table-I.
 Most of the subjects had skin complexion grades 
between 18 and 23 according to von-Luschan’s 
chromatic scale. There were also significantly lower 

serum vitamin D levels among subjects having 
relatively fair skin complexion (p=0.041) as shown 
in Table-II.

DISCUSSION

 Serum 25-hydroxy vitamin-D level is considered 
as the standard to determine hypovitaminosis D 
and the cut-off level of < 20 ng/ml is most widely 
used in this regard. We measured serum 25(OH)-D 
with ELISA technique in an adult, healthy 
population of Lahore and found that 98.6% subjects 
had vitamin D deficiency. The frequency of vitamin 
D deficiency in current study is not astonishing if 
compared with the previously reported prevalence 
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Table-II: Association between complexion 
of subjects and serum Vitamin D levels.

von-Luschan’s Frequency Serum vitamin D p value
chromatic scale (n)    (ng/ml) 
 (two groups)  Mean ± SD

15 - 20 48 7.51±4.66 0.041*
21 - 26 40 9.55±4.44

Table-I: Association of serum Vitamin D levels with demographic and lifestyle factors.
 Demographic and lifestyle factors Serum Vitamin D levels p value
  (Mean ± SEM)

Gender Males   (n=50) 9.98 ± 0.70 0.0001*
 Female (n=38) 6.42 ± 0.54 
Age  18-25 years (n=50) 8.15 ± 0.58 0.480
 26-40 years (n=37) 8.85 ± 0.87 
Physical activity Mild activity (n=66) 7.66 ± 0.48 0.006*
 Moderate activity  (n=22) 10.76 ± 1.27 
Occupation Indoor job (n=73) 7.59  ±  0.45 0.0001*
 Outdoor job(n=15) 12.55 ± 1.52 
Socioeconomic status (SES) Low (n = 14) 11.69 ± 1.66 0.007*
 Middle (n = 68) 8.01 ± 0.50 
 High (n = 6) 5.66 ± 0.76 
Sun exposure Mild sun exposure (n=60) 7.36 ±  0.51 0.001*
 Moderate sun exposure(n=28) 10.75 ± 0.98 
Consanguineous marriages Consanguineous parents’ marriage(n=22) 9.88 ± 1.19 0.096
 Non-consanguineous parents’ marriage(n=66) 7.98 ± 0.52 
Education <Matriculation (n =7) 16.52 ± 1.38 0.020*
 Matric and Intermediate (n =17) 8.98 ± 1.49 
 Graduation and above (n=64) 7.24 ± 0.63 
Milk intake (per day) Not at all (n= 27) 8.09± 0.81 0.558
 Upto 1 cup /day (n=33) 9.38 ±1.21 
 2 cups / day or more (N=28) 8.29 ± 1.01 
Egg intake (per week) Not at all (n = 16) 9.77 ± 1.46 0.621
 1 – 5 eggs/week (n = 52) 8.29 ± 0.61 
 > 5 eggs /week (n = 20) 7.80 ± 1.12 
Smoking Yes (n= 13) 8.58 ± 1.74 0.900
 No (n=75) 8.41 ± 050
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of hypovitaminosis D from various regions of 
Pakistan and its neighboring countries.
 In a study on female subjects from Karachi, 
hypovitaminosis D was found in 91.50%.8 In another 
study conducted in mothers and neonates from an 
urban population of Pakistan vitamin D deficiency 
was found in 78% mothers and 88% newborns.15 A 
study from rural population of Pakistan reported a 
median level of vitamin D as 23 ng/ml.16 In another 
study from Pakistan, 84.3% of subjects had low 
levels of 25-OH vitamin D.17 A large population 
based study on Iranian adult healthy subjects 
revealed vitamin D deficiency/insufficiency in 79% 
of the participants.18 A report from Qatar presented 
that 72% of the subjects in their population had 
vitamin D deficiency.19 In studies from Kingdom of 
Saudi Arabia, vitamin D deficiency/insufficiency 
is reported in upto 100% of healthy adult 
population.20,21

 A study from another sunny Middle East country 
reported that 79.2% of their men and 77.5% of their 
women had vitamin D deficiency/insufficiency.22 
All these studies were carried out in sunny 
countries similar to Pakistan and most of them were 
conducted on Muslim populations which share 
common religious and some cultural or traditional 
dresses; all of them revealed very high prevalence 
of vitamin D deficiency/insufficiency although 
some investigators used little different cut-off levels 
to label vitamin D deficiency. Thus, our finding of 
98.6% hypovitaminosis D in current population has 
enough agreement with previous investigators’ 
observations. This high prevalence of vitamin D 
deficiency in the present study may be explained 
by the fact that 83% of the subjects had indoor jobs 
and 75% of the subjects had mild physical activities. 
Moreover, 68% of the subjects had mild sun 
exposure. Sedentary life style, very less physical 
activity and lack of sun exposure all contribute 
to hypovitaminosis D. Lack of food fortification 
with vitamin D and consumption of traditional 
diet deficient in vitamin D are amongst the dietary 
factors that contribute to vitamin D deficiency. 
In addition to this, none of the subjects included 
in this study was using vitamin D supplements. 
Low intake of vitamin D occurs more commonly 
in countries where diet is deficient in vitamin D 
and food items are also not fortified. It leads to 
deficiency/insufficiency of the compound.23

 In current study, female gender, less physical 
activity, indoor job, less sun exposure, higher 
education and high SES were associated with 
hypovitaminosis D. Whereas age, consanguineous 

parental marriage, milk intake, egg intake and 
smoking were not significantly associated with 
vitamin D deficiency. It has been reported that 
high SES is a risk factor for hypovitaminosis D.24 
Karim et al., has concluded that sunlight exposure 
significantly improves serum vitamin D levels, 
moreover they also reported that the mean vitamin 
D levels were significantly different among females 
residing in downtown and suburbs. High frequency 
of vitamin D deficiency was observed in females 
dwelling in downtown.15 The prevalence of vitamin 
D deficiency/insufficiency remained consistent 
with only little variation when stratified by age.22 
Traditional and religious clothing habits and life 
style is also responsible for vitamin D deficiency, 
particularly in women.2

 In Pakistan, most of the people, especially fe-
males, because of their religious beliefs, wear such 
a dress that most of the skin is shielded from sun-
light, thus preventing the synthesis of vitamin D. 
This fact has been proven by various other stud-
ies from the world.  It is obvious that our clothing 
style, apart from other factors, affects our vitamin 
D status. Increasing urbanization and industri-
alization may also reduce exposure to sunlight. 
Darker skin color in Pakistani population may also 
hinder proper penetration of UV-B rays required 
for vitamin D synthesis. All this necessitates to in-
crease dietary intake of vitamin D and to increase 
exposure to sunlight. An alternate explanation for 
hypovitaminosis D in Pakistani population may be 
that a relatively low serum vitamin D level is nor-
mal in this population. This may be the unrevealed 
truth because no serious health problem has been 
noticed in the studied population that is appar-
ently very low in vitamin D.
 In the end, authors support that effective measures 
to combat the issue of widespread vitamin D 
deficiency in local population are urgently required 
as indicated by previous researchers.8,25

CONCLUSIONS

 Serum vitamin D levels of study population were 
below normal and were associated with female 
gender, less physical activity, indoor jobs, less 
sun exposure, higher socioeconomic status, higher 
education and relatively fair skin complexion.

Declaration of interest: Authors declare no conflict 
of interest.

Study was conducted at: Department of Physiology 
and Cell Biology, UHS, Lahore, Pakistan.

Sources of support/Funding: UHS, Lahore.

Hypovitaminosis D and lifestyle factors



REFERENCES
1. Holick MF. The vitamin D deficiency pandemic and 

consequences for nonskeletal health: mechanisms of action. 
Mol Aspects Med. 2008;29(6):361-368. doi: 10.1016/j.
mam.2008.08.008.

2. Lips P. Worldwide status of vitamin D nutrition. J Steroid 
Biochem Mol Biol. 2010;121(1-2):297-300. doi: 10.1016/j.
jsbmb.2010.02.021

3. Mansoor S, Habib A, Ghani F, Fatmi Z, Badruddin S, 
Siddiqui I, et al. Prevalence and significance of vitamin D 
deficiency and insufficiency among apparently healthy 
adults. Clin Biochem. 2010;43(18):1431-1435. doi: 10.1016/j.
clinbiochem.2010.09.022

4. Holick MF. High prevalence of vitamin D inadequacy and 
implications for health. Mayo Clin Proc. 2006;81(3):353-373.

5. Evatt ML, DeLong MR, Kumari M, Auinger P, McDermott 
MP, Tangpricha V. High prevalence of hypovitaminosis D 
status in patients with early Parkinson disease. Arch Neurol. 
2011;68(3):314-319. doi: 10.1001/archneurol.2011.30.

6. Janssens W, Mathieu C, Boonen S, Decramer M. Vitamin 
D deficiency and chronic obstructive pulmonary disease: a 
vicious circle. Vitam Horm. 2011;86:379-399. doi: 10.1016/
B978-0-12-386960-9.00017-4.

7. Zhang R, Naughton DP. Vitamin D in health and disease: 
current perspectives. Nutr J. 2010;9:65. doi:10.1186/1475-
2891-9-65

8. Khan AH, Iqbal R, Naureen G, Dar FJ, Ahmed FN. 
Prevalence of vitamin D deficiency and its correlates: 
results of a community-based study conducted in Karachi, 
Pakistan. Arch Osteoporos. 2012;7(1-2):275-282.

9. Arya V, Bhambri R, Godbole MM, Mithal A. Vitamin D 
status and its relationship with bone mineral density in 
healthy Asian Indians. Osteoporos Int. 2004;15(1):56-61.

10. Harinarayan CV. Prevalence of vitamin D insufficiency 
in postmenopausal south Indian women. Osteoporos Int. 
2005;16(4):397-402.

11. Khalesi N, Bahaeddini SM, Shariat M. Prevalence of 
maternal vitamin D deficiency in neonates with delayed 
hypocalcaemia. Acta Med Iran. 2012;50(11):740-745.

12. Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge JO, 
King AC, et al. Physical activity and public health in older 
adults: recommendation from the American College of 
Sports Medicine and the American Heart Association. Med 
Sci Sports Exerc. 2007;39(8):1435-1445.

13. Bonnefond C, Clement M. Social class and body weight 
among Chinese urban adults: The role of the middle classes 
in the nutrition transition. Soc Sci Med. 2014;112:22-29. 
doi: 10.1016/j.socscimed.2014.04.021.

14. Hansen AM, Andersen LL, Skotte J, Christensen U, 
Mortensen OS, Molbo D, et al. Social class differences in 
physical functions in middle-aged men and women. J Aging 
Health. 2014;26(1):88-105.

15. Karim SA, Nusrat U, Aziz S. Vitamin D deficiency in 
pregnant women and their newborns as seen at a tertiary-
care center in Karachi, Pakistan. Int J Gynaecol Obstet. 
2011;112(1):59-62. doi: 10.1016/j.ijgo.2010.07.034.

16. Lowe NM, Ellahi B, Bano Q, Bangash SA, Mitra SR, Zaman 
M. Dietary calcium intake, vitamin D status, and bone 
health in postmenopausal women in rural Pakistan. J Health 
Popul Nutr. 2011;29(5):465-470.

17. Sheikh A, Saeed Z, Jafri SA, Yazdani I, Hussain SA. Vitamin 
D levels in asymptomatic adults--a population survey in 
Karachi, Pakistan. PLoS One. 2012;7(3):e33452. doi: 10.1371/
journal.pone.0033452.

18. Kelishadi R, Ardalan G, Motlagh ME, Shariatinejad K, 
Heshmat R, Poursafa P, et al. National report on the 
association of serum vitamin D with cardiometabolic risk 
factors in the pediatric population of the Middle East and 
North Africa (MENA): the CASPIAN-III Study. Nutrition. 
2014;30(1):33-38.

19. Alhamad HK, Nadukkandiyil N, El-Menyar A, Abdel Wahab 
L, Sankaranarayanan A, Al Sulaiti EM. Vitamin D deficiency 
among the elderly: insights from Qatar. Curr Med Res Opin. 
2014;30(6):1189-1196. doi: 10.1185/03007995.2014.900003.

20. Aljohani NJ, Al-Daghri NM, Al-Attas OS, Alokail MS, 
Alkhrafy KM, Al-Othman A, et al. Differences and 
associations of metabolic and vitamin D status among 
patients with and without sub-clinical hypothyroid 
dysfunction. BMC Endocr Disord. 2013;13(1):31. 
doi: 10.1186/1472-6823-13-31

21. Al-Mogbel ES. Vitamin D status among Adult Saudi 
Females visiting Primary Health Care Clinics. Int J Health 
Sci (Qassim). 2012;6(2):116-126.

22. Steinvil A, Leshem-Rubinow E, Berliner S, Justo D, Finn 
T, Ish-shalom M, et al. Vitamin D deficiency prevalence 
and cardiovascular risk in Israel. Eur J Clin Invest. 
2011;41(3):263-268.

23. Calvo MS, Whiting SJ, Barton CN. Vitamin D Intake: 
A Global Perspective of Current Status. J Nutr. 
2007;135:310-317.

24. Atiq M, Suria A, Nizami SQ, Ahmed I. Maternal vitamin-D 
deficiency in Pakistan. Acta Obstet Gynecol Scand. 
1998;77(10):970-973.

25. Iqbal R, Khan AH. Possible causes of vitamin D deficiency 
(VDD) in Pakistani population residing in Pakistan. J Pak 
Med Assoc. 2010;60(1):1-2.

Authors’ contributions: 

Mudassar Ali Roomi: Conception and design 
of study, Collection of data, Analysis and 
interpretation of the data, Drafting of the article, 
Critical revision of the article, Final approval and 
guarantor of the article.
Ansa Farooq: Analysis and interpretation of the 
data, Statistical analysis, Critical revision of the 
article.
Ehsan Ullah: Drafting of the article, Critical revision 
of the article.
Khalid Parvez Lone: Conception and design of 
study, Analysis and interpretation of the data, 
Statistical analysis.

1240   Pak J Med Sci   2015   Vol. 31   No. 5      www.pjms.com.pk

Mudassar Ali Roomi et al.


