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THE POSSIBLE CAUSES AND TRENDS
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This population-based survey was conducted to determine frequency of vitamin D deficiency in the twin
cities of Pakistan. 1000 patients were evaluated for tests of circulating 25-hydroxy-vitamin D (25-OHD)
levels using electrochemiluminescence method. Median 25-OHD was 14.73 ng/ml, 14.12 ng/ml in females
and 16.51 ng/ml in males. Their mean age was 45.02 years. 73 % had vitamin D deficiency (males 20.7% ;
females 79.2% ), 16 % had insufficiency (males 25.7% ; females 72.9%) and only 11 % were vitamin D
sufficient ( males 29.1% ; f emales 70% ). T -test and C hi-square test w ere d one and a marked p attern
observed in males was that after 50 they tend to be less vitamin D deficient.These data conclude that
vitamin D deficiency is extensive in the twin cities of P akistan and suggest that routine monitoring of

vitamin D levels may be of benefit.
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Introduction

Several important developments ha ve regenerated
interest in vitamin D. Serum 25-hydroxy-vitamin D (25-
OHD) is widely r ecognized ast he be st m easure of
vitamin D status and its role in the maintenance of the
immune, reproductive, muscular,s keletala nd
integumentary sy stemi sbe ing  extensively
acknowledged (Whiting and Calvo, 2005).

Vitamin D de ficiency a ppeared dur ing t he i ndustrial
revolution and at the beginning of the twentieth century
an outbreak of the vitamin D deficiency disease rickets
occurred among urbanised young children on both sides
of the Atlantic Ocean ( Shrapnel and Truswell, 2006).
Numerous studies have identified a high prevalence of
vitamin D deficiency and insufficiency in people living
in N orth A merica a nd E urope. R eports of extensive
vitamin D de ficiency ar e al so well doc umented in
literature in nursing home patients and ambulatory ones
(Mosekilde, 2005; Zuberi et al., 2008).
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It has been well established that vitamin D is essential to
bone health, severe deficiencies leads to osteomalacia
and rickets, mild to moderate deficiencies can result in
osteoporosis and increased fracture risk (Pfeifer et al .,
2002). But, in this country where numerous other major
problems e xist, littlea ttention is given towards
deficiency of such a major vitamin and it is generally
assumed t hat t he e conomically f it i ndividuals do not
suffer from this deficiency.

The present study was car ried outt o determinet he
frequency of vitamin D de ficiency i nt he t wo m ajor
cities of Pakistan, Islamabad and Rawalpindi. These two
cities are well developed in all r espects, with modern
infrastructure facilities and a hi gh s tandard of 1 iving.
Residents here have a healthy life style.

Materials and Methods

Setting

The second author collected all the data from patients
enrolled at E xcel L abs P vt. L td., I slamabad, P akistan,
between November 2008 to March 2010, a time span of
17 months.
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Table 1: Features of patients with vitamin D deficiency

Features <20 (n=1731) 21-29 (n=159) >30 (n=110)
Deficiency Insufficiency Sufficiency
Age (in years) 44.1+ 15.8 48.1x17.5 47.2+17.3
Gender
Male 152 (20.7%) 42 (27.5%) 34 (30.4%)
111(72.5%) 78 (69.6%)
Female 581 (79.2%)

(Results are printed as mean = standard deviation, and number (percentages))

Table 2: Descriptive Statistics

Minimum Maximum Mean + SD
Age of patient (Years) 0.8 117 45.1+16.3
Serum Vitamin D 3 130 179+ 133

(ng/ml)

Patients

The one thousand patients were unselected consecutive
cases, with a clinical indication of blood sampling not
related to the study.

Blood sampling and laboratory analysis

Blood samples were taken and sent to the laboratory and
analyzed. S erum25 -OHDw asana lyzed using
electrochemiluminescence method (Elecsys 25 -OH-D3
assay) on Roche Modular E170 immunoanalyzer.
Statistical Analysis

Graph Pad Prism 5 (version 5.03) was used for unpaired
T-test ana lysis. Whereas, chi-square test w as done for
finding out t he di stribution pa ttern of v itamin D
deficiency among t he di fferent a ge groups and ont he
basis of g ender us ing Freeman-Halton e xtension of
Fisher Exact Probability Test for a t wo-rows by three-
columns contingency table (Freeman and Halton, 1951).
A p-value less than 0.05 were considered as statistically
significant. Mean = SD and Median values w ere al so
calculated.

Ethics

Blood samples were taken on clinical grounds and so no
research ethics com mittee w as i nvolved and written
informed consent was not obtained.

Limitation of the study

We were not able to calculate the daily dietary intake of
vitamin D. Furthermore we did not check paratharmone
levels due to limitation of resources.

Results and Discussion

A total of 1000 patients were selected for final analysis.
Their mean age was 45.02 y ears, r anging from 0.8t o

117, majority included females, in the ratio of 3.39 (Fig
1). For the purpose of this study, patients were divided
into f our c linical c ategories ba sed on t heir s erum 25
vitamin D le vels. Those w ith levels below 20 ng/ml
were cat egorized to have vitamin D deficiency, levels
between 21-29 ng/ml as vitamin D insufficiency, equal
to or greater than 30 ng/ml as vitamin D sufficiency and
levels > 150 ng/mlw erecons idered vitamin D
intoxication. Theser eferencer anges w ere chos en
according to s tandards defined by Michael ( Holick,
2007). Ofthetotal, 73 % w ere de ficient, 16 % had
insufficiency a nd w hereas only 11 % w ere s hownto
have normal levels. Table 1 shows the characteristics of
these g roupsand Table2 shows the descriptive
statistics. Median 25-OHD was 1 4.73 ng /ml, 14.12
ng/ml in females and 16.51 ng/ml in males.
A widespread deficiency/insufficiency of 25 -OHD
levels was observed in our sample population. This was
in accordance with the lifestyle of the population studied
which ha ve r educed s un e xposure. Table 3 shows the
results of the T-test analyzing the differences in vitamin
D deficiency patterns before and after the age of 50, in
both males and females. In males, contrary to what was
expected, deficiency patterns tend to decrease after the
age of 50. Table 4 shows the characteristic results of the
chi-square t est. However, females showed similar
patterns, both before a nd a fter 50. I n I ine w ith ot her
studies (Zuberi et al., 2008; Dhesi et al., 2002) females
were f oundt o be m ore de ficientt han m ales. The
probable reason being that they prefer to avoid sunlight
due t o t he fear of da rkening of t heir skin more than
males. They tend to have an in-doorl ifestyle, but
unknown biological factors may also contribute. Male
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Figure 1: Prevalence of Vitamin D deficiency in Twin Cities
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Table 3: Vitamin D deficiency patterns (T-test)
Male Female P-value
Overall 20.4+16.5 17.1£12.2 0.0009
<50 18+15 16.8+13 0.3431
>50 23.8+18 17.7+11 0.0001
<50 >50 P-value
Overall 16.6+12.2 19.3+13.3 0.0014
Male 18+15 23.8+18 0.0092
Female 16.8+13 17.7+11 0.3163
Table 4: Chi-square test
Male Female X2 P-value
N S.Def | Def N S.Def | Def
Overall 29 47 152 70 123 579 6.31 0.042638
<50 13 20 99 47 67 390 0.37 0.831104
>50 16 27 83 23 56 189 8.43 0.014772
<50 >50 X2 P-value
N S.Def | Def N S.Def | Def
Overall 60 87 489 39 83 242 15.14 0.000516
Male 13 20 99 16 27 53 9.83 0.007336
Female 47 67 390 23 56 189 7.55 0.022937
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subjects only avoid sun exposure generally due to high
temperature. Vitamin D plays a vital role in calcium
homeostasis. It increases its intestinal absorption and is
an essential factor in the mineralization of the skeleton
(Bischoff et al., 2003; Dhesietal., 2002). T hus, t he
importance of vitamin D deficiency is related primarily
to bone 1integrity a nd t he di agnosis calls for attention
(Dhesi e ta 1.,2002) . O ur f indings ¢ all for focused
observance of v itamin D status in the rich class, well-
nourished and wusually thought of lacking any
deficiencies. A lthough P akistan i s not a s un-deprived
country, high levels of vitamin D deficiency should alert
clinicians to meet the specific needs of this population.
In c onclusion, t he pr evious opt imistic v iew a bout the
well-developed cities about vitamin D sufficiency does
not stand true and like the rural areas, the major cities
also need support and widespread awareness. It will be
beneficial if these deficiencies are detected and treated
before diseases like rickets, osteoporosis and other bone
problems become widespread.
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