Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

Prevalence and Awareness of Vitamin D Deficiency and Its Impact on
Bone Health in Karachi: A Survey Study
Sidra Zubair*?, Subia Jamil?, Asma Eraj*, Mahrukh Khurshid?, Hira Raees®, Ghazal Iftikhar

Assistant Professor, Department of Pharmacology, Faculty of Pharmacy, Jinnah University for
Women, Karachi, Pakistan
2Professor, Head of the Department, Department of Pharmacology, Faculty of Pharmacy, Jinnah
University for Women. Karachi, Pakistan
3Lecturer, Department of Pharmacology, Faculty of Pharmacy, Jinnah University for Women,
Karachi, Pakistan

*For Correspondence

Sidra Zubair

Pharm-D, M.Phil, PhD (Pharmacology)

Assistant Professor

Department of Pharmacology, Faculty of Pharmacy,

Jinnah University for women, 5¢ Nazimabad Karachi-74600 Pakistan.

ABSTRACT

Introduction

Calcium and vitamin D are crucial for maintaining bone health. Deficiencies in these
nutrients can lead to weakened bones and the development of diseases like osteoporosis.
Osteoporosis is a silent disease characterized by bone loss, often associated with aging and
estrogen deficiency. It can lead to immobilizing fractures. Exposure to cadmium has also
been linked to the occurrence of osteoporosis. Rational sun exposure and the use of
supplements are necessary to fulfill the body's vitamin D requirements.

Objective

The primary goal of our study was to determine the frequency of vitamin D deficiency in
females and males and to raise awareness about vitamin D deficiency diseases.

Methodology

Our survey consisted of 15 multiple-choice questions in simple English. Data was collected
using Google forms and manual methods from females, males, children, and elderly people in
Karachi, Pakistan, during March-April 2018 to assess their vitamin D and calcium levels.
Results

The survey results were categorized into seven key areas. The first category showed that
56.3% of participants spent more than 2-4 hours outdoors. The second category revealed that
50.2% of people exposed only their hands and face to sunlight. The third category indicated
that 124 out of 215 people suffered from joint and bone pain. The fourth category showed
that 63.7% of people experienced muscle pain. The fifth category revealed that 58.9% of
people had not undergone a vitamin D test. The sixth category showed that 52.6% of people
were taking vitamin D supplements. The seventh category indicated that 50.9% of people
were taking calcium supplements without having a vitamin D test.
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Conclusion

According to our survey, we found that a very small number of people had tested their
vitamin D and calcium levels. We concluded that most people (56.3%) spent more than 2-4
hours outdoors, but only 50.2% exposed their hands and face to the sun. This lack of
adequate sun exposure led to vitamin D deficiency, which in turn caused calcium deficiency
and resulted in joint, bone, and muscle pain in 57.7% and 63.7% of participants, respectively.
Many people were unaware of the importance of vitamin D and the need for testing.

INTRODUCTION:

Introduction

Vitamin D deficiency is a widespread concern across various parts of the world, particularly
in regions like Pakistan and South Asia, where ample sunlight exposure would be expected to
mitigate such deficiencies”. However, the prevalence of vitamin D deficiency remains high
in these areas, especially among elderly individuals and women. The main reasons for this
deficiency are multifaceted. A diet poor in essential vitamins and nutrients necessary for
proper health is a significant contributing factor. Exposure to sunlight is the vital source for
vitamin D, and one would expect South Asian countries to be free from vitamin D deficiency
due to sufficient sunlight®®). Regrettably, there is a high risk of vitamin D deficiency in these
countries due to low calcium intake, lack of vitamin-rich diets, and the most important factor
of all: people being more restricted to their houses instead of engaging in outdoor activities.
The normal level of vitamin D is 30ng/ml®. The skin contains 7-dehydrocholesterol, which
transforms into cholecalciferol, also known as vitamin D3, upon exposure to sunlight.
However, despite the abundance of sunlight, vitamin D deficiency remains a significant
concern in Pakistan and South Asia. Vitamin D deficiency has been linked to a succession of
many diseases, including osteoporosis, osteoporotic fractures associated with
hyperthyroidism, osteomalacia, and rickets*®. These conditions can have severe
consequences on an individual's health and quality of life, making it crucial to address the
underlying causes of vitamin D deficiency in these regions®7®.

Methodology

Sampling and Participants

The survey was conducted in various areas of Karachi, Pakistan, to ensure a diverse
representation of the population. Participants from different age groups, including both
married and unmarried individuals, were included in the study. A total of 430 residents of
Karachi were surveyed to gather insights into their knowledge of vitamin D deficiency and its
effects.

Survey Design

The survey questionnaire was designed to assess participants’ awareness of vitamin D
deficiency and its implications. It consisted of a series of questions aimed at gauging the level
of understanding among respondents regarding this health issue. The questionnaire was
structured to gather quantitative data on participants' knowledge and perceptions related to
vitamin D deficiency.

Data Collection

The survey was distributed using a combination of online and offline methods. Participants
were reached through Google Forms, allowing for convenient and widespread access to the
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survey. Additionally, manual distribution methods were employed to ensure coverage across
different demographics and areas within Karachi. This multi-faceted approach aimed to
maximize participation and capture a broad spectrum of responses from the target population.
Analysis

Upon completion of data collection, the responses were compiled and analyzed to identify
trends, patterns, and insights regarding participants' awareness of vitamin D deficiency.
Quantitative analysis techniques were applied to interpret the survey data and draw
meaningful conclusions about the level of knowledge and understanding within the surveyed
population.

Results
The survey results were categorized into seven key areas to provide a comprehensive
understanding of the participants' knowledge and experiences related to vitamin D deficiency.
The findings are presented in the following sections:
Time Spent Outdoors in Day time
The survey results revealed that a significant portion of the participants spent limited time
outdoors. Specifically, 17.7% of respondents spent less than 1 hour outside, while 26% spent
between 1-2 hours. However, a majority of participants (56.3%) reported spending more than
2-4 hours outdoors (Table 1).

Table 1: Time spent Outdoor in Day time

Time n %
Less than 1 hour 76 17.7%
Between 1-2 hours 112 26%
More than 2-4 hours 242 56.3%

Percentage of Body Parts Exposed to Sunlight

The survey also examined the percentage of body parts exposed to sunlight by the
participants. The results showed that 50.2% of respondents exposed only their hands and face
to sunlight, while 27.4% exposed their hands, face, and arms. A smaller percentage (20%)
reported exposing their hands, face, arms, and legs to the sun (Table 2).
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Table 2: Body Part Exposed to light

Body Part Exposed to light n %
Hands and face (5%) 216 50.2 %
Hands arm and face (10%) 118 27.4%
Hands, arm, face and legs (20%) 86 20%
Other part 10 2.3%

Prevalence of Joint and Bone Pain

One of the key indicators of vitamin D deficiency is joint and bone pain. The survey findings
revealed that 124 out of the 215 participants (57.7%) suffered from this condition (Table 3).
Table 3: Prevalence of Joint and Bone Pain

Joints & bone pain n %
Yes 248 57.7%
No 182 42.3%

Muscle Pain and Fatigue

Muscle pain and feelings of low energy are also associated with vitamin D deficiency. The
survey results showed that 63.7% of respondents experienced muscle pain and fatigue, while
36.3% did not report these symptoms (Table 4).

Table 4: Prevalence of Muscle Pain

Muscle pain n %
Yes 274 63.7%
No 156 36.3%

Vitamin D Testing

To assess the level of awareness and proactivity in addressing vitamin D deficiency, the
survey asked participants about their history of vitamin D testing. The results indicated that
41.1% of respondents had undergone a vitamin D test, while 58.9% had not (Table 5).
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Table 5: Prevalence of Vitamin D Test

Vitamin D test n %
Yes 176 41.1%
No 252 58.9%

Vitamin D Supplementation

The survey also inquired about the use of vitamin D supplements among participants. The
findings showed that 52.6% of respondents were taking vitamin D supplements, while 47.4%
were not (Table 6).

Table 6: Frequency of use of Vitamins Supplements

Supplements of vitamin D No. of people out of 215 people| Percentage

Yes 226 52.6%

No 204 47.4%

Calcium Supplementation

Calcium is essential for maintaining bone health and is often recommended in conjunction
with vitamin D supplementation. The survey results revealed that 50.9% of participants were
taking calcium supplements, while 49.1% were not (Table 7). These detailed results provide
valuable insights into the awareness, prevalence, and management of vitamin D deficiency
among the surveyed population in Karachi, Pakistan. The findings highlight the need for
increased education and access to vitamin D testing and supplementation to address this
widespread health concern.

Table 7: Frequency of use of Calcium Supplements

Supplements of Calcium No. of people out of 215| Percentage
people

Yes 218 50.9 %

No 210 49.1%

Discussion

The findings of our study provide valuable insights into the prevalence and awareness of
vitamin D deficiency among the population in Karachi, Pakistan. The survey results highlight
several key points that warrant further discussion and consideration. One of the most
significant findings is that a majority of the participants (56.3%) spent more than 2-4 hours
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outdoors, yet only 50.2% of them exposed their hands and face to sunlight. This suggests that
despite spending a considerable amount of time outside, many individuals are not receiving
adequate sun exposure, which is the primary natural source of vitamin D. As a result, 57.7%
of the participants reported experiencing joint and bone pain, while 63.7% suffered from
muscle pain and feelings of low energy. These symptoms are commonly associated with
vitamin D deficiency and can lead to more severe health complications if left untreated®9,
The survey also revealed that females are particularly susceptible to vitamin D deficiency.
This can be attributed to several factors, including spending more time indoors, covering their
bodies when going out, and hormonal changes associated with menopause. Vitamin D
deficiency in females can lead to a higher risk of osteoporosis and other bone-related
diseases™?. Another concerning finding is the lack of awareness and proactivity in addressing
vitamin D deficiency. The survey results showed that 58.9% of participants had never
undergone a vitamin D test, indicating a significant knowledge gap regarding the importance
of testing and monitoring vitamin D levels. Furthermore, some healthcare professionals may
be engaging in suboptimal practices by prescribing vitamin D and calcium supplements
without first conducting a proper assessment through testing®. The high percentage of
participants taking vitamin D (52.6%) and calcium (50.9%) supplements without prior testing
raises concerns about the potential for over-supplementation or inappropriate dosing™®.
While supplements can be beneficial in addressing deficiencies, they should be prescribed
based on individual needs and under the guidance of healthcare professionals®®. In light of
these findings, it is crucial to implement strategies that promote awareness, education, and
access to vitamin D testing and supplementation when necessary. Healthcare providers
should prioritize educating patients about the importance of sun exposure, a balanced diet
rich in vitamin D-containing foods, and the potential risks associated with vitamin D
deficiency*>'). Regular screening and appropriate supplementation, if required, can help
prevent the development of more severe health complications. Moreover, public health
initiatives should target specific populations, such as females and the elderly, who are at a
higher risk of vitamin D deficiency"'®). These initiatives should focus on raising awareness,
providing accessible testing options, and encouraging lifestyle modifications to optimize
vitamin D levels. In conclusion, the findings of this study underscore the need for a
multifaceted approach to address vitamin D deficiency in Karachi, Pakistan®®. By increasing
awareness, promoting regular testing, and providing appropriate supplementation when
necessary, healthcare professionals and public health authorities can work together to
mitigate the negative health consequences associated with vitamin D deficiency and improve
overall well-being in the community©?,

REFERENCES

1. Holick MF. Vitamin D, Deficiency. N Engl J Med 2007;357:266-81.

2. Thomas MK, Lloyd-Jones DM, Thadhani RI, Shaw AC, Deraska DJ, Kitch BT, et al.
Hypovitaminosis D in medical patients. N Engl J Med ;338:777-83.1998

3. Brunvand L, Quigstad E, Urdal P, Haug E. Vitamin D deficiency and fetal growth.
Early Hum Dev;45:27-33 1996

4. Ritu G, Gupta A. Vitamin D deficiency in India: prevalence, causalities and
interventions. Nutrients. 2014;6(2):729-75.

http://xisdxjxsu.asia VOLUME 20 ISSUE 05 MAY 2024 620-626



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Hossein-nezhad A, Holick MF. Vitamin D for Health: A Global Perspective. Mayo
ClinProc 2013; 88: 720-55.

Holick MF. Vitamin D Deficiency. N Engl J Med 2007; 357: 266-81.

Steingrimsdottir L, Gunnarsson O, Indridason OS, Franzson L, Sigurdsson G.
Relationship between serum parathyroid hormone levels, vitamin D sufficiency, and
calcium intake. JAMA 2005; 294: 2336-41.

Wylie, C.D., 2010. Setting a standard for a “silent” disease: defining osteoporosis in
the 1980s and 1990s. Studies in history and philosophy of science part C: Studies in
history and philosophy of biological and biomedical sciences, 41(4), pp.376-385.
Melton, L.J., Atkinson, E.J., O'Connor, M.K., O'Fallon, W.M. and Riggs, B.L., 1998.
Bone density and fracture risk in men. Journal of Bone and Mineral Research, 13(12),
pp.1915-1923.

Wagner, C.L. and Greer, F.R., 2008. Prevention of rickets and vitamin D deficiency
in infants, children, and adolescents. Pediatrics, 122(5), pp.1142-1152.

M. and Sahay, R., 2012. Rickets—vitamin D deficiency and dependency. Indian
journal of endocrinology and metabolism, 16(2), p.164

Brunvand L, Quigstad E, Urdal P, Haug E. Vitamin D deficiency and fetal growth.
Early Hum Dev;45:27-33 1996

Brunvand L, Quigstad E, Urdal P, Haug E. Vitamin D deficiency and fetal growth.
Early Hum Dev;45:27-33 1996 .

Mughal MZ, Salama H, Greenaway T, et al. Florid rickets associated with prolonged
breast feeding without vitamin D supplementation. BMJ;318:39-40.6.1999

Blond MH, Gold F, Pierre F, et al. Nutritional fetal rickets. A case report. J
GynecolObstetBiol Reprod;26:834-6. 1997

Glerup H, Mikkelsen K, Poulsen L, et al. Commonly recommended daily intake of
vitamin D is not sufficient if sunlight exposure is limited. J Intern Med 2000;
247:260-8.

Jones G, Dwyer T. Bone mass in prepubertal children: gender differences and the role
of physical activity and sunlight exposure. J ClinEndocrinolMetab 1998; 83:4274-9
Chel VGM, Ooms ME, Popp-C, et al. Ultraviolet irradiation corrects vitamin D
deficiency and suppresses secondary hyperparathyroidism in the elderly. J Bone
Miner Res 1998;13:1238-42

Wolpowitz D, Gilchrest BA. The vitamin D questions: how much do you need and
how should you get it? J Am AcadDermatol 2006;54:301-17

Kennedy C, Bajdik CD, Willemze R, De Gruijl FR, BouwesBavinck JN. The
influence of painful sunburns and lifetime sun exposure on the risk of actinic
keratoses, seborrheic warts, melanocytic nevi, atypical nevi, and skin cancer. J Invest
Dermatol 2003; 120:1087-93.

http://xisdxjxsu.asia VOLUME 20 ISSUE 05 MAY 2024 620-626



http://xisdxjxsu.asia/

