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Introduction
The emergence of Vitamin D deficiency (VDD) as a global
pandemic has made it a topic of increasing importance
in recent research, and studies from all across the globe
testify to the prevalence of VDD in a significant
proportion of their population based on the
measurement of 25-hydroxy D (25[OH]D) below
20ng/ml.1-3 Pakistan is a sun-drenched country relatively
closer to the sunlight-rich equator with summer
temperatures often higher than 35°C. Hours of sunshine
in Pakistan range between 6.8 hours/day in January and
9.9 hours/day in May.

VDD has been studied in diverse populations in
Pakistan, including healthy volunteers (VDD=94.3% in
females and 56.9% in males; n=123), ambulatory care
patients (92%; n=119), urban community (90.1%;
n=305), pregnant females (72%; n=75), newborns
(88%; n=50), pre-menopausal females (82.8%; n=174)
and post-menopausal females (75.6%; n=37).4-10

Factors like skin pigmentation, traditional clothing
(gowns in case of women), and limited outdoor
activities are proposed as reasons that may account for
this striking VDD, but the small sample size of the
studies limit the understanding on the underlying
determinants.

While the current evidence clearly highlights the need to
understand the prevalence and the factors governing it,
there is paucity of a national data on VDD. Health
information systems in Pakistan are fragmented and
vertical; they either serve the health programmes that
created them or are inaccurate.11

The current study was planned to estimate VDD reported
from the clinical laboratory in an urban centre that
received specimens from different geographical areas of
Pakistan. We also compared the extent of VDD identified
in females from the laboratory data with the National
Nutrition Survey (NNS) 2011 of Pakistan in pregnant and
non-pregnant females.12

Material and Methods
The retrospective study was conducted at Aga Khan
University Hospital (AKUH), Karachi, and comprised
specimens received from across the country at the main
clinical laboratory between September 2010 and
September 2011. The extent of VDD identified in
females from the laboratory data was compared with
the National Nutrition Survey (NNS) 2011 of Pakistan in
pregnant and non-pregnant females (8). Exemption was
obtained from the institutional ethical review
committee.

The laboratory provides a three-tier system comprising
a tertiary laboratory in main hospital in Karachi, 12
smaller laboratories providing routine testing facilities
in eight cities of the country and 206 phlebotomy
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centres all over the country. Results of 25[OH]D from
specimens received from collection points from all over
Pakistan and at the main laboratory in Karachi were
included. Cut off for 25[OH]D levels< 20ng/ml was taken
as deficient.13

SPSS19 was used for statistical analysis. Log
transformation was performed as serum 25[OH]D was not
normally distributed. For mean comparison, independent
sample t-test and analysis of variance (ANOVA) was
applied.

Results
Of the 60937 specimens in the study, 18721(30.7%)
related to men. The overall mean age was 40.5±19.7 years,
with 30744(50.5%) belonging to the 19-50 years age
group. Median 25[OH]D was 13.5ng/ml (interquartile
range [IQR]: 25.1-7.4 ng/ml).Overall, mean log 25[OH]D
was 1.14±0.39 ng/ml (median: 13.5 ng/ml; IQR =25.1-7.4
ng/ml). Out of the total, 40279(66.1%) subjects were
vitamin D-deficient (Table-1).

Participants belonging to Khyber Pakhtunkhwa (KPK) had
the lowest 25[OH]D levels (median: 11.0ng/ml; IQR:20.7-

6.4ng/ml). Subjects fromAzad Kashmir had the highest
levels (median: 17.1ng/ml; IQR =28.7-9.2ng/ml)Results
were also compared with the NNS 2011 data on females
(Table-2).

Discussion
Our results reiterate the results of NNS 2011. This data
along with the data from the community females provide
a fair representation of the entire population. It provides a
holistic status of VDD; results broadly indicating that VDD
in Pakistan is not limited to gender, age group or province.
The reasons for VDD in the age group 19-50 compared to
the other two extremes is inquisitive, considering that this
age group usually does not stay indoors and goes out for
work. With rapid urbanisation and modernisation, lifestyle
factors are increasingly recognised as the main
determinants of VDD.14,15

World Health Organisation (WHO) categorises the health
information system under five interrelated subsystems;
one of which is routine service reporting.16 Laboratory
forms and service delivery records are important
curative data collection instruments for patient/client
management. Our laboratory data provides a rapid
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Table-1: Levels of serum 25-hydroxy D (25[OH] D) according to age and gender.

Age groups Overall Males Females
(years) n=60937 n=18721 n=42216

n Mean log VDD % n Mean log VDD % n Mean log VDD % p value
25[OH]D (±SD) ng/ml 25[OH]D (±SD) ng/ml 25[OH]D (±SD) ng/ml

<18 9204 1.21(±0.40) 57.8 4164 1.26(±0.38) 55.7 5040 1.16(±0.41) 64.3 <0.01
19-50 30744 1.09(±0.38) 71.9 7547 1.11(±0.34) 74.5 23197 1.09(±0.39) 71.0 <0.01
>50 20989 1.21(±0.37) 58.7 7010 1.21(±0.33) 62.1 13979 1.21(±0.38) 52.7 >0.05

VDD: Vitamin D deficiency
SD: Standard Deviation.

Table-2:Mean log 25-hydroxy D (25[OH] D) levels of subjects belonging to various regions of Pakistan: comparing findings of National Nutrition Survey 2011, with our study.

Overall Males Females Females
Our data NNS 2011

n Mean log VDD % n Mean log VDD % n Mean log VDD % p value VDD VDD
Location 25[OH]D 25[OH]D 25[OH]D Non-pregnant Pregnant

(±SD) ng/ml (±SD) ng/ml (±SD) ng/ml mothers % mothers %

Overall 60937 1.14 (±0.39) 66.1 18721 1.17 (±0.36) 66.1 42216 1.13 (±0.40) 66.1 <0.01 66.8 68.9
Sindh 46000 1.14 (±0.39) 65.8 14602 1.17 (±0.36) 66.3 31398 1.13 (±0.41) 65.5 <0.01 71.2 66.9
Punjab 10919 1.13 (±0.38) 68.1 3012 1.17 (±0.35) 67.0 7907 1.11 (±0.39) 68.5 <0.01 66.4 77.1
Balochistan 1218 1.09 (±0.45) 68.5 291 1.16 (±0.41) 68.4 927 1.07 (±0.46) 68.5 <0.05 54.6 43.6
Khyber Pakhtunkhwa 744 1.07 (±0.41) 73.8 192 1.17 (±0.40) 70.8 552 1.04 (±0.41) 74.8 <0.01 61.0 63.8
Gilgit and Baltistan 153 1.11 (±0.38) 68.1 17 1.24 (±0.40) 58.8 136 1.10 (±0.38) 69.4 >0.05 80.9 76.1
Azad and Jammu Kashmir 1903 1.22 (±0.36) 57.4 607 1.26 (±0.34) 55.4 1296 1.20 (±0.37) 58.4 <0.01 66.8 73.4

VDD: Vitamin D deficiency
SD: Standard Deviation.



assessment of the overall VDD in Pakistan. Similar
information has been observed at institutes in other
cities from different laboratories (personal discussion)
and can be used to assess the prevalence and
magnitude of VDD. The ultimate objectives of any health
information system is not to gain information only, but
to ensure the use of information generated to improve
management by increasing the efficiency of health
services. This evidence together with other reports
evolving from different centres is sufficient enough to
establish priorities and plan preventive programmes,
identify high-risk groups, help understand the local
epidemiological trends and patterns. The information
can be utilised by the policy makers and healthcare
providers in health planning.

Recently, we also observed a change in the trend in
25[OH]D data with more cases being identified with high
and toxic levels; while the frequency of VDD has remained
the same. Multiple reports of vitamin D intoxication are
emerging from various parts of the world,17-19

highlighting the need for caution when prescribing
vitamin D supplements and injections. We reported 72
cases out of 2249 cases of children less than one year of
age tested at our laboratory with levels greater than 150
ng/ml.20 Replacement of vitamin D for maintaining
sufficient bone health is necessary, but achieving balance
between optimal and toxic levels is equally important. An
area of urgency in our setup is to have clear-cut
guidelines/strategies for correcting VDD in our patient
population.

Countries where food fortification practices are
available have reduced VDD by creating extensive
awareness on the use of fortified foods.21 Common
food items like bread, cereals, oil, milk and other dairy
products can be fortified with vitamin D. So far we are
not aware of any policy for food fortification with
vitamin D or its implementation process in our country.
Although food fortification alone will not combat this
deficiency, but it is an important step towards reducing
the prevalence of VDD and its associated health
conditions.

Limitations of our study include the lack of information
of general health status of the subjects like dietary
habits, pregnancy, lactation, drug history, menstrual
history, housing structure, sunlight exposure, and one
sample per individual is not sufficient to obtain a long-
term 25[OH]D status. Furthermore, laboratory
surveillance differs from population-wide surveillance in
that it can only monitor patients who are already
receiving medical treatment or are privileged and

therefore get their lab tests done. For this reason, it does
not identify patients who have never been tested.
However, the burden of VDD is evident from the fact that
since year 2000 when 25[OH]D testing was introduced at
our laboratory, we have been reporting 80-90% VDD in
clinical specimens in each batch analysed from our
referral labs.

Conclusion
There is need for widespread VDD awareness
amongst community via mass media and
newspapers. It is important that different groups with
common interest should jointly develop guidelines
and intervention strategies for dealing with VDD in
our population. For long-term strategies to address
VDD, we propose the formation of a VDD Working
Group which can then contribute to evidence-based
policy-making.

References
1. Nowson CA, McGrath JJ, Ebeling PR, Haikerwal A, Daly RM,

Sanders KM, et al. Vitamin D and health in adults in Australia and
New Zealand: a position statement. Med J Aust. 2012; 196:686-7.

2. Thorne-Lyman A, Fawzi WW. Vitamin D during pregnancy and
maternal, neonatal and infant health outcomes: a systematic
review and meta-analysis. Paediatr Perinat Epidemiol.2012; Suppl
1:75-90.

3. Al-Othman A1, Al-Musharaf S, Al-Daghri NM, Krishnaswamy S,
Yusuf DS, Alkharfy KM, et al. Effect of physicalactivity and
sunexposure on vitaminDstatus of Saudichildren and adolescents.
BMC Pediatr.2012;12:92.

4. Dar FJ, Iqbal R, Ghani F, Siddiqui I, Khan AH. Bone health status of
premenopausal healthy adult females in Pakistani females. Arch
Osteoporos.2012;7:93-9.

5. Mansoor S, Habib A, Ghani F, Fatmi Z, Badruddin S, Mansoor S, et
al. Prevalence and significance of vitamin D deficiency and
insufficiency among apparently healthy adults. Clin Biochem.
2010; 43:1431-5.

6. Zuberi LM, Habib A, Haque N, Jabbar A. Vitamin D Deficiency in
ambulatory patients. J Pak Med Assoc. 2008; 58:482-4.

7. 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;7:275-82.

8. Hossain N, Khanani R, Hussain-Kanani F, Shah T, Arif S, Pal L. High
prevalence of vitamin D deficiency in Pakistani mothers and their
newborns. Int J Gynaecol Obstet. 2011 Mar;
112:229-33.

9. 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; 112:59-62.

10. 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; 29:465-70.

11. Qazi MS, Ali M. Health Management Information System
utilization in Pakistan: challenges, pitfalls and the way forward.
Biosci Trends. 2011; 5:245-54.

12. Government of Pakistan, Aga Khan University, Pakistan
Medical Research Council Nutrition Wing, UNICEF. National
Nutrition Survey 2011 AKU Report. Karachi, Pakistan: Cabinet

Vol. 65, No. 11, November 2015

An audit of clinical laboratory data of 25 [OH]D at Aga Khan University as reflecting vitamin D deficiency in Pakistan 1249



Division GoP; 2011.
13. Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA,

Heaney RP, et al. Evaluation, treatment, and prevention of vitamin
D deficiency: an Endocrine Society clinical practice guideline. J
Clin Endocrinol Metab.2011; 96:1911-30.

14. Touvier M, Deschasaux M, Montourcy M, Sutton A, Charnaux N,
Kesse-Guyot E, et al. Determinants of vitamin D status in
Caucasian adults: influence of sun exposure, dietary intake,
sociodemographic, lifestyle, anthropometric, and genetic factors.
J Invest Dermatol.2015; 135:378-88.

15. Kift R, Berry JL, Vail A, Durkin MT, Rhodes LE, Webb AR.Lifestyle
factors including less cutaneous sun exposure contribute to
starkly lower vitamin D levels in U.K. South Asians compared with
the white population. Br J Dermatol.2013; 169:1272-8.

16. Hillestad R, Bigelow J, Bower A, Girosi F, Meili R, Scoville R, et al.
Can electronic medical record systems transform health care?

Potential health benefits, savings, and costs.Health Aff
(Millwood).2005; 24:1103-17.

17. Maji D. Vitamin D toxicity. Indian J Endocrinol Metab. Indian J
Endocrinol Metab.2012; 16:295-6.

18. Ketha H, Wadams H, Lteif A, Singh RJ.Iatrogenic vitamin D toxicity
in an infant--a case report and review of literature.J Steroid
Biochem Mol Biol.2015;148:14-8.

19. Rajakumar K, Reis EC, Holick MF.Dosing error with over-the-
counter vitamin D supplement: a risk for vitamin D toxicity in
infants.Clin Pediatr (Phila).2013; 52:82-5.

20. Khan AH, Majid H, Iqbal R Shifting of vitamin D deficiency to
hypervitaminosis and toxicity.J Coll Physicians Surg Pak.2014;
24:536.

21. Calvo MS, Whiting SJ, Barton CN. Vitamin D fortification in the
United States and Canada: current status and data needs. Am J
Clin Nutr. 2004; 80:1710S-6S.

Vol. 65, No. 11, November 2015

1250 S. Hassan, S. M. Muzammil, L. Jafri, et al


