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The long-term health of the ageing population is being 
negatively impacted by osteoporosis and osteopenia, 
which raises the risk of death, reduces autonomy, 
increases hospitalization rates, and places a signi�cant 
�nancial and social load on the healthcare system. The 
longer life expectancy is linked to a higher prevalence of 
age-related illnesses, including osteopenia [1]. Osteopenia 
is one of the biggest health issues faced by Pakistani 
women currently [2]. The World Health Organization (WHO) 
de�nes osteopenia as having a T-score between -1.0 and -

1 2 3 3 4 5Yameen Bocha , Anita Haroon , Benish Zafar , Kahkashan Perveen , Naheed Akhtar , Padma Rathore  and Saher 
6*Mushtaque

¹Department of Medicine, Sindh Govt Lyari General Hospital, Karachi, Pakistan 

²Department of Medicine, Hamdard University Hospital, Karachi, Pakistan   

³Department: Biochemistry, Baqai Medical University, Karachi, Pakistan

⁴Department of Anatomy, Karachi Institute of Medical Sciences, Combined Military Hospital, Karachi, Pakistan

⁵Department of Physiology, Jinnah Sindh Medical University, Karachi, Pakistan 

⁶Department of Community Dentistry, Sir Syed College of Medical Sciences, Karachi, Pakistan 

2.5, which indicates that bone density is lower than usual 
but not low enough to be categorized as osteoporosis [3]. A 
T-score of -2.5 or less indicates osteoporosis, which is 
characterized by a more severe loss of bone mass [4]. A 
degenerative disease that affects all of the bones in the 
body is called osteoporosis [5]. When the levels of bone 
mass density are below normal, it is called osteopenia [6]. 
Osteopenia is 40.40% and osteoporosis is 19.75% 
prevalent worldwide [7]. Hence, the burden of these 
conditions has been rising for almost three decades [8]. It 
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Osteopenia is one of the primary health concerns among Pakistani women. Objective: To 

assess the Correlation Between Vitamin D De�ciency and Osteopenia in Women in Karachi, 

Pakistan. Methods: A cross-sectional survey was conducted among 200 women in Karachi, 

Pakistan. A self-reported questionnaire was given to all participants so that they could �ll in the 

demographic data. Only participants who were willing to participate in the study were included, 

and those who failed to provide any data regarding the status of menopause were excluded. 

SPSS version 23.0 was used to analyze the data. Results: The 200 women in the study had a high 

reproductive burden (mean pregnancies = 12), with a mean age of 65.2 years and a BMI of 25.6 

kg/m². Age-related decreases in bone mineral density were signi�cant (p=0.0002), and 

osteoporosis was most prevalent in older age groups. The distribution of vitamin D de�ciency 

across age groups was not statistically signi�cant (p=0.22), but it was associated with ageing 

(p=0.011). Conclusions: It was concluded that although vitamin D de�ciency is common among 

women, age is a better indicator of deteriorating bone mineral density. Age-focused bone health 

interventions are needed, as osteoporosis and osteopenia were signi�cantly correlated with 

advancing age.
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has a complex etiology since numerous factors affect bone 
health, such as exercise and diet [9, 10]. Pakistani women's 
osteopenia rates are high due to sedentary lifestyles, a 
de�ciency in foods high in calcium, and the popularity of 
fast food. Osteopenia is primarily linked to inadequate 
vitamin D intake or lack of availability of su�cient sunlight 
[11]. Serum levels of 25-hydroxyvitamin D (25 (OH)D) are 
commonly used to determine vitamin D status, and 
classi�cations have become more uniform in recent years. 
Gupta et al., 2022 de�ne vitamin D de�ciency as serum 25 
(OH)D levels below 12 ng/mL (30 nmol/L), insu�ciency as 
levels between 12 and 20 ng/mL (30 and 50 nmol/L), and 
su�ciency as levels above 20 ng/mL (50 nmol/L). These 
cutoff points are used for screening and treatment 
decisions in both adult and pediatric populations, and they 
are based on correlations with outcomes related to bone 
health [12]. The main causes of vitamin D de�ciency are 
nutritional de�ciencies, limited sun exposure among 
women, and other chronic conditions. Appropriate 
amounts of vitamin D are available in the subcontinent with 
adequate sun exposure. The body uses vitamin D as a 
hormone, and it is crucial for the mineralization of bones. It 
also supports immunological function, muscular integrity, 
and cell proliferation. It contributes to healthy skin 
development, reproduction, and other metabolic 
processes. Given its increasing signi�cance, scientists 
advise taking it at a dosage of at least 1000 IU. Worldwide, 
the prevalence of vitamin D de�ciency is estimated to be 
50%. Obesity and malnutrition can be detrimental to one's 
health and can cause bone problems such as osteoporosis, 
osteoarthritis, sarcoidosis-related osteoporosis, and 
o s te o p e n i a .  Fo o d,  m e d i c a t i o n,  a n d  n u t r i t i o n a l 
supplements are used to treat metabolic bone disease [13]. 
Pakistan is underfunded to address this disease's burden 
because of its slow progression and high cost of care. A 
population-based study found that osteopenia and 
osteoporosis affect millions of people in Pakistan [14]. The 
Osteoporosis Risk Assessment Instrument now includes 
current estrogen therapy in addition to the Osteoporosis 
Self-Assessment Tool and OST for people residing on the 
Asia continent. Hence, the prognostic instruments (OST, 
OSTA, and Osteoporosis Index) of Risk, as well as 
straightforward computed osteoporosis risk estimation. 
Concentrate on postmenopausal women's osteoporosis 
risk. Certain biomarkers, such as blood or urine indicators, 
are readily available during normal medical examinations 
and have been shown to enhance the sensitivity of 
osteoporosis prediction at the preclinical stage [15]. 
This study aims to assess the correlation between vitamin 
D de�ciency and osteopenia in women residing in Karachi, 
Pakistan     

In Karachi, Pakistan, 200 participants with an average age 

of 65.2 years were recruited for this cross-sectional study 

between June and September 2024. With Z=1.96 at a 95% 

con�dence level, p=expected prevalence, and d=margin of 

error (0.05), the sample size was calculated using open epi 

based on past research conducted by Khan et al., [16] 

showing high rates among Karachi women (an expected 

prevalence of 75% for vitamin D de�ciency. We recruited 

200 participants to account for the estimated sample size 

of 196 with an 80% power and a 5% margin of error. A non-

probability purposive sampling strategy was used to �nd 

participants from outreach clinics and community health 

centers located throughout Karachi. Women who were at 

least 45 years old, Karachi residents, and willing to give 

informed consent were among the requirements for 

inclusion. Women who reported not being menopausal or 

who were receiving treatment for any bone-related 

conditions or recent fractures were not included in the 

study. To further reduce confounding, people taking 

vitamin D supplements or having comorbid conditions like 

liver or kidney disease were not included. The Sir Syed 

Medical and Dental College for Girls' Ethical Review 

Committee granted ethical approval for the study (Ref. No: 

032 SSCMS-Ethics/2024). After being made aware of the 

goals and methods of the study, each participant gave their 

written informed consent. A structured, self-reported 

questionnaire that was pilot-tested and approved by public 

health specialists for relevance and clarity was used to 

gather data. Age, weight, height, number of pregnancies, 

lifestyle factors, history of vitamin D supplementation, sun 

exposure, and known comorbidities were all included in the 

questionnaire. Where possible, laboratory studies were 

used to supplement clinical data. Dual-Energy X-ray 

Absorptiometry (DEXA) scans were used to measure bone 

mineral density (BMD). According to WHO guidelines, 

osteoporosis was de�ned as a T-score ≤ -2.5, and 

osteopenia as a T-score between -1.0 and -2.5. According 

to Gupta et al., vitamin D status is classi�ed as de�cient 

(<12 ng/mL), insu�cient (12–20 ng/mL), and su�cient (>20 

ng/mL) based on serum 25-hydroxyvitamin D [(5(OH)D) 

levels [12]. SPSS version 23.0 was used for statistical 

analysis. Standard deviations and means were used to 

summarize continuous variables. For non-parametric data, 

independent samples were compared using the Mann-

Whitney U test. Since vitamin D status and BMD were both 

ordinal/non-parametric variables, the relationship 

between them was evaluated using Spearman's rank 

correlation coe�cient. Unless otherwise noted, all tests 

were two-tailed and performed at a 5% level  of 

signi�cance. Correlation analyses took into account 

confounding variables like age and BMI.
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Growing older is linked to a higher risk of having less bone 

mineral density, as evidenced by the statistically 

signi�cant difference in mean age between the BMD 

categories (p=0.0002). Similarly, participants with vitamin 

D de�ciency (n=74) had the highest mean age of 71.5 ± 9.4 

years, followed by those with su�cient levels (n=16; 69.3 ± 

9.1 years) and those with insu�cient levels (n=110; 68.6 ± 8.5 

years). Additionally, this difference was statistically 

signi�cant (p=0.011), pointing to a possible connection 

between deteriorating vitamin D levels and ageing. These 

results highlight the link between vitamin D de�ciency, 

ageing, and deteriorating bone health in the population 

under study (Table 2).
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The results of the study revealed that the demographic 

characteristics of the participants, showing an average 

age of 65.2 years, mean BMI of 25.6 kg/m² (overweight 

range), and a high average number of pregnancies (12), 

re�ecting a population at elevated risk for bone health 

issues (Table 1).

Table 1: Participants' Demographic Details
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Variables Mean

Age (Years)

Weight (kg)

Height (m)
2BMI (kg/m )

No. of Pregnancies

65.2

59

1.51

25.6

12

The mean age of participants is categorized by vitamin D 

classi�cation and bone mineral density (BMD) status. The 

mean age of the 200 participants was 67.3 ± 9.3 years for 

those with normal BMD (n=28), whereas the mean ages of 

those with osteopenia (n=117) and osteoporosis (n=55) were 

higher at 68.5 ± 8.6 years and 74.2 ± 9.9 years, respectively. 

Growing older is linked to a higher risk of having less bone 

mineral density, as evidenced by the statistically 

signi�cant difference in mean age between the BMD 

categories (p=0.0002). Similarly, participants with vitamin 

D de�ciency (n=74) had the highest mean age of 71.5 ± 9.4 

years, followed by those with su�cient levels (n=16; 69.3 ± 

9.1 years) and those with insu�cient levels (n=110; 68.6 ± 8.5 

years). Additionally, this difference was statistically 

signi�cant (p=0.011), pointing to a possible connection 

between deteriorating vitamin D levels and ageing. These 

results highlight the link between vitamin D de�ciency, 

ageing, and deteriorating bone health in the population 

under study (Table 2).

Table 2: The Average Patient Age (in Years) for Osteopenia and 
Vitamin D3

Variables n Age Mean ± SD p-Value

Classi�cation of Bone Mineral Density

Classi�cation of Vitamin D

Normal

Osteopenia

Osteoporosis

De�ciency

Insu�cient

Su�cient

28

117

55

74

110

16

67.3 ± 9.3

68.5 ± 8.6

74.2 ± 9.9

71.5 ± 9.4

68.6 ± 8.5

69.3 ± 9.1

0.0002

0.011

The mean age of participants is categorized by vitamin D 

classi�cation and bone mineral density (BMD) status. The 

mean age of the 200 participants was 67.3 ± 9.3 years for 

those with normal BMD (n=28), whereas the mean ages of 

those with osteopenia (n=117) and osteoporosis (n=55) were 

higher at 68.5 ± 8.6 years and 74.2 ± 9.9 years, respectively. 

Table 3: Correlation of Women's Age with Each Variable 

Variables
p-

Value

Bone Mineral Density

Vitamin D Status

Normal

Osteopenia

Osteoporosis

De�ciency

Insu�cient

Su�cient

45–59
Years

60–69
Years

70–79
Years

80–99
Years

6 (3%)

9 (4%)

3 (1%)

10 (5%)

16 (8%)

6 (3%)

15 (7%)

30 (15%)

13 (6%)

21 (10%)

30 (15%)

11 (5%)

15 (7%)

31 (15%)

19 (9%)

27 (13%)

30 (15%)

9 (4%)

12 (6%)

19 (9%)

28 (14%)

15 (7%)

14 (7%)

11 (5%)

0.005

0.22

D I S C U S S I O N

Osteopenia is a symptom of osteoporosis and a major 
indicator of bone health among women in Asia [18]. De�cits 
in vitamin D, which is essential for calcium absorption, are 
uncommon in young, healthy people but common in elderly 
persons, particularly in areas with little sunshine [19]. The 
results of our investigation showed that while vitamin D 
de�ciency is widespread, its association with osteopenia is 
complicated and is probably impacted by confounding 
variables such as age, body mass index, and reproductive 
history. Interestingly, the results indicated that there was 
no correlation between vitamin D levels and BMD status 
across age groups (p=0.22), even though 74 out of 200 
people had vitamin D de�ciency. The lack of a statistically 
signi�cant correlation between vitamin D levels and BMD 
status (p=0.11) implies that while vitamin D may affect bone 
health, age may be a more relevant predictor of BMD. 
Women with osteoporosis had a considerably higher mean 
age (74.2 ± 9.9 years) than those with osteopenia (68.5 ± 8.6 
years) and normal bone mineral density (67.3 ± 9.3 years), 
w h i c h  s u p p o r t s  t h e  n ot i o n  t h at  a g e i n g - re l ate d 
physiological changes have a major impact on bone density 
(p=0.0002). Deteriorating bone health may also result from 
the cumulative demands on calcium stores during 
pregnancy and lactation [20]. This problem is especially 
important in South Asia, where there are several lifestyle 
variables, limited sun exposure, and low consumption of 
foods high in vitamin D [21]. According to this study, women 



with osteopenia and osteoporosis frequently have vitamin 
D de�ciency, and age seems to have a bigger in�uence on 
their BMD status in this group. Future studies should 
consider longitudinal methods, looking at additional 
important elements including exercise, dietary patterns, 
and socio-economic status.

C O N C L U S I O N S

It was concluded that bone mineral density (BMD) 
signi�cantly decreases with age, and osteopenia and 
vitamin D de�ciency are highly prevalent among older 
women in Karachi. Despite being widespread, vitamin D 
de�ciency did not statistically signi�cantly correlate with 
BMD status, indicating that ageing is a more reliable 
indicator of declining bone health. To prevent bone-related 
complications in postmenopausal women, these �ndings 
emphasize the necessity of early screening and age-
targeted interventions.

A u t h o r s C o n t r i b u t i o n

Conceptualization: YB, SM
Methodology: YB, KP, NA, SM
Formal analysis: BZ, SM
Writing review and editing: AH, KP, NA, PR 

All authors have read and agreed to the published version of 
the manuscript

PJHS VOL. 6 Issue. 06 June 2025
235

Copyright © 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

C o n  i c t s o f I n t e r e s t

All the authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The author received no �nancial support for the research, 

authorship and/or publication of this article.

R E F E R E N C E S

Fan Y, Li Q, Liu Y, Miao J, Zhao T, Cai J et al. Sex-and 

Age-Speci�c Prevalence of Osteopenia and 

Osteoporosis: Sampling Survey. Journal of Medical 

Internet Research Public Health and Surveillance.  

2024 Apr; 10(1): e48947. doi: 10.2196/48947.

Nazir S, Sagheer U, Riaz S, Khan ZM. Frequency of 

Osteoporosis and Osteopenia and its associated 

factors among general population in Faisalabad. The 

Professional Medical Journal.  2019 Dec; 26(12): 2216-

21. doi: 10.29309/TPMJ/2019.26.12.4073.

Varacallo M, Seaman TJ, Jandu JS, Pizzutillo P. 

Osteopenia.  2023 Aug.  

Vierucci F, Del Pistoia M, Fanos M, Erba P, Saggese G. 

Prevalence of hypovitaminosis D and predictors of 

vitamin D status in Italian healthy adolescents. Italian 

Journal of Pediatrics.  2014 Dec; 40: 1-9. doi: 10.1186/ 

1824-7288-40-54.

Zhang L, Luo X, Liu H, Zhu W, Zhang X, Zhu S et al. 

Prevalence and risk factors of osteoporosis and 

[1]

[2]

[3]

[4]

[5]

DOI: https://doi.org/10.54393/pjhs.v6i6.3073

Vitamin D De�ciency and Osteopenia in Women 
Bocha Y et al.,

osteopenia among residents in Hubei province, 

China. Archives of Osteoporosis.  2023 Apr; 18(1): 49. 

doi: 10.1007/s11657-023-01245-7.

Lin X, Guo H, Lian Y, Kou J, Wang G, Chen Y et al. 

Osteoporosis and related health status among the 

elderly urban residents in elderly-care inns in Be�ing, 

a  m u l t i c e n t e r  D X A  s u r v e y .  F r o n t i e r s  i n 

Endocrinology.  2022 Jul; 13: 875678. doi: 10.3389/ 

fendo.2022.875678.

Xiao PL, Cui AY, Hsu CJ, Peng R, Jiang N, Xu XH et al. 

Global, regional prevalence, and risk factors of 

osteoporosis according to the World Health 

Organization diagnostic criteria: a systematic review 

and meta-analysis. Osteoporosis International.  2022 

Oct; 33(10): 2137-53. doi: 10.1007/s00198-022-06454-

3.

Shen Y, Huang X, Wu J, Lin X, Zhou X, Zhu Z et al. The 

global burden of osteoporosis, low bone mass, and its 

related fracture in 204 countries and territories, 

1990-2019. Frontiers in Endocrinology.2022 May; 13: 

882241. doi: 10.3389/fendo.2022.882241.

De Sire A, Gallelli L, Marotta N, Lippi L, Fusco N, 

Cala�ore D et al. Vitamin D de�ciency in women with 

breast cancer: a correlation with osteoporosis? A 

machine learning approach with multiple factor 

analysis. Nutrients.  2022 Apr; 14(8): 1586. doi: 10.339 

0/nu14081586.

Grili PP, Vidigal CV, Cruz GF, Albergaria BH, Marques-

Rocha JL, Pereira TS et al. Nutrient patterns and risk 

of osteopenia in postmenopausal women. Nutrients.  

2023 Mar; 15(7): 1670. doi: 10.3390/nu15071670.

Chadgal S and Talwar I. Prevalence of osteopenia and 

osteoporosis among young adult girls residing in the 

h o s te l s  o f  P a n j a b  U n i ve r s i t y,  C h a n d i g a r h. 

Prevalence.  2017 Nov; 2(6). 

Gupta P, Dabas A, Seth A, Bhatia VL, Khadgawat R, 

Kumar P et al. Indian Academy of Pediatrics Revised 

(2021) guidelines on prevention and treatment of 

vitamin D de�ciency and rickets. Indian Pediatrics.  

2022 Feb; 59(2): 142-58. doi: 10.1007/s13312-022-

2448-y.

Zahid S, Hanif A, Faridi TA, Masood Z, John A. 

Frequency of Osteopenia and its association with 

dietary factors among female population aged 18-60 

years: Osteopenia and its association with dietary 

factors. Diet Factor (Journal of Nutritional and Food 

Sciences).  2020; 01(02): 48-52. doi: 10.54393/df.v1i 

02.2.

De Martinis M, Allegra A, Sirufo MM, Tonacci A, Pioggia 

G,  Raggiunti  M et al .  Vitamin D de�ciency, 

osteoporosis and effect on autoimmune diseases 

and hematopoiesis: a review. International Journal of 

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]



Molecular Sciences.  2021 Aug; 22(16): 8855. doi: 

10.3390/�ms22168855. 

Chen JH, Chen YC, Tsai MK, Chiou JM, Lee WC, Tsao 

CK, Tsai KS, Chie WC. Predicting the risk of 

osteopenia for women aged 40–55 years. Journal of 

the Formosan Medical Association.  2017 Nov; 116(11): 

888-96. doi: 10.1016/j.jfma.2017.01.003.

Khan AH, Iqbal R, Naureen G, Dar FJ, Ahmed FN. 

Prevalence of vitamin D de�ciency and its correlates: 

results of a community-based study conducted in 

Karachi, Pakistan. Archives of Osteoporosis.  2012 

Dec; 7: 275-82. doi: 10.1007/s11657-012-0108-x.

Haq AA, Memon I, Mahmood N, Shah FR, Malik F. 

Prevalence of osteopenia and osteoporosis in 

women using dual energy x-ray absorptiometry scan. 

Pakistan Journal of Physiology.  2021 Jun; 17(2): 27-

30. doi: 10.69656/pjp.v17i2.1316.

Tang G, Feng L, Pei Y, Gu Z, Chen T, Feng Z. Low BMI, 

blood calcium and vitamin D, kyphosis time, and 

outdoor activity time are independent risk factors for 

osteoporosis in postmenopausal women. Frontiers 

in Endocrinology.  2023 Oct; 14: 1154927. doi: 10.3389 

/fendo.2023.1154927.

van Schoor N, de Jongh R, Lips P. Worldwide vitamin 

D status. Feldman and Pike's Vitamin D.  2024 Jan: 

47-75. doi: 10.1016/B978-0-323-91338-6.00004-5.

Min C, Yoo DM, Wee JH, Lee HJ, Choi HG. High-

intensity physical activity with high serum vitamin D 

levels is associated with a low prevalence of 

osteopenia and osteoporosis: A population-based 

study. Osteoporosis International.  2021 May; 32: 

883-91. doi: 10.1007/s00198-020-05746-w.

Shamsi U, Azam I, Shamsi A, Shamsi D, Callen D. 

Frequency and determinants of vitamin D de�ciency 

among premenopausal and postmenopausal women 

in Karachi Pakistan. BioMed Central Women's Health.  

2021 May; 21(1): 194. doi: 10.1186/s12905-021-01339-9.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

PJHS VOL. 6 Issue. 06 June 2025
236

Copyright © 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v6i6.3073

Vitamin D De�ciency and Osteopenia in Women 
Bocha Y et al.,


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

