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ABSTRACT

Background: Vitamin D plays a crucial role in calcium metabolism and bone health, and its deficiency is highly prevalent among
elderly individuals. It is strongly associated with osteoporosis and fragility fractures, particularly hip fractures. This study aims to
determine the prevalence of vitamin D deficiency in patients presenting with osteoporotic hip fractures and to evaluate the
associated demographic and clinical factors.

Methods: This cross-sectional study was conducted over 1 year at a tertiary care hospital in India. A total of 120 patients aged >50
years with osteoporotic hip fractures were included. Serum 25-hydroxyvitamin D levels were measured using standard
immunoassay methods. Patients were categorized as vitamin D deficient, insufficient, or sufficient. Data on age, gender, and
fracture type were collected and analyzed using appropriate statistical tests.

Results: The prevalence of vitamin D deficiency was 68.3%. Deficiency was more common among females (65%) and elderly
patients, particularly those aged 70 or older (53.4%). Intertrochanteric fractures were the most common type (58.3%). A
statistically significant association was observed between advancing age and vitamin D deficiency (p<0.05).

Conclusion: Vitamin D deficiency is highly prevalent among patients with osteoporotic hip fractures, especially in elderly and
female populations. Routine screening and timely supplementation may help reduce fracture risk, improve clinical outcomes, and
decrease the overall burden of osteoporosis-related complications.
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INTRODUCTION

Vitamin D is an essential fat-soluble vitamin responsible ~ Osteoporotic hip fractures represent a major public

for maintaining calcium homeostasis, bone health concern due to their association with high

mineralization, and neuromuscular function. Vitamin D
Deficiency leads to decreased bone mineral density and
increased susceptibility to fractures, particularly among
elderly populations 1.
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morbidity, mortality, and increased healthcare burden 2.
Several studies have demonstrated a high prevalence of
vitamin D deficiency among patients with hip fractures,
ranging from 55% to more than 80% >4

In addition to its role in bone health, vitamin D deficiency
has been linked to muscle weakness, impaired balance,
and an increased risk of falls, thereby further
contributing to fracture risk . Aging, reduced sunlight
exposure, poor nutritional status, and associated
comorbidities are important contributing factors to
hypovitaminosis D . In countries such as India, vitamin
D deficiency remains highly prevalent despite adequate
sunlight exposure, reflecting the influence of lifestyle and

dietary factors ). A 2020 study reported a high
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prevalence of vitamin D deficiency among patients with

hip fractures, underscoring the need for early
identification and timely intervention !,
Furthermore, recent consensus statements have

highlighted the importance of routine assessment and
appropriate vitamin D supplementation to maintain
optimal bone health and prevent fragility fractures ™.
Despite growing evidence globally, data from Indian
populations remain limited. Therefore, the present study
was undertaken to assess the prevalence of vitamin D
deficiency in patients with osteoporotic hip fractures and
to evaluate associated demographic and clinical factors.

MATERIALS AND METHODS

Study Design and Setting- A hospital-based cross-
sectional study was conducted over 12 months in the
Department of Orthopedics at a tertiary care center in
The study
osteoporotic hip fractures, and a total of 120 patients

India. included patients admitted with

were enrolled as the study population.

Inclusion Criteria

v Patients aged >50 years

v Diagnosed with osteoporotic hip fracture
v" Patients who gave informed consent

Exclusion Criteria

v Fractures due to high-energy trauma

v" Pathological fractures (e.g., malignancy, metabolic
bone disorders)

v/ Patients on steroid therapy, endocrine disorders, or
malabsorption disorders

v' Patients with chronic kidney or liver disease

v' Patients
supplementation

already receiving vitamin D

Data Collection- Data were collected using a predesigned
and structured proforma. Written informed consent was
taken from all the participants before the study.
Demographic details such as age and gender were
recorded. Clinical information, including the type of hip
fracture, was documented. Blood samples were collected
at the time of admission under aseptic conditions, and
serum 25-hydroxyvitamin D levels were measured using
(CLIA)
/Immunoassays methods. Based on the obtained values,

standard  Chemiluminescent Immunoassay

patients were categorized into vitamin D-deficient,

insufficient, and sufficient groups.

Vitamin D Classification
e Deficiency: <20 ng/mL
e Insufficiency: 20-30 ng/mL
e Sufficiency: >30 ng/mL

Statistical Analysis- All collected data were entered into
Microsoft Excel and analyzed using SPSS software
(version 25). Continuous variables were expressed as
mean + standard deviation, while categorical variables
were presented as frequencies and percentages. The
association between categorical variables was assessed
using the Chi-square test. A p-value of less than 0.05 was
considered statistically significant.

Ethical Consideration- The study was conducted after
Ethics
Committee. Written informed consent was obtained

obtaining approval from the Institutional

from all participants before their inclusion in the study.

RESULTS

A total of 120 patients with osteoporotic hip fractures
were included in the study. The demographic and clinical
characteristics, along with vitamin D status, are
presented below. The majority of patients (53.4%) were
aged 70 years or older, indicating a higher fracture

prevalence in the elderly population (Table 1).

Table 1: Age-wise Distribution of Patients with
Osteoporotic Hip Fractures (n=120)

Age Group Number Percentage (%)
(n=120)
50-60 years 22 18.3%
61-70 years 34 28.3%
>70 years 64 53.4%

Female patients constituted a higher proportion (65%),

suggesting increased vulnerability to osteoporotic

fractures among women (Table 2).

Table 2: Gender Distribution of Study Participants

(n=120)
Gender Number Percentage (%)
Male 42 35%
Female 78 65%
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A significant majority of patients (n=82, 68.3%) were
found to be vitamin D deficient, as illustrated in Fig. 1.
The figure clearly demonstrates that the proportion of
deficient individuals is substantially higher compared to

those with insufficient and sufficient vitamin D levels,
highlighting the prevalence of
hypovitaminosis D among patients presenting with

widespread

osteoporotic hip fractures.
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Fig. 1: Distribution of Serum Vitamin D Levels Among Study Participants (n=120)

Intertrochanteric fractures were more common (58.3%) compared to neck of femur fractures (Table 3).

Table 3: Distribution of Types of Osteoporotic Hip Fractures (n=120)

Fracture Type Number Percentage (%)
Intertrochanteric 70 58.3%
Neck of femur 50 41.7%

Vitamin D deficiency increased with age, and the association was statistically significant (p<0.05) (Table 4).

Table 4: Association between Age Groups and Vitamin D Deficiency

Not Deficient
Age Group | Deficient (%) (Insufficient + p-value
Sufficient)
0,
50-60 years 12 (14.6%) 10 (26.3%)
o)
61-70 years 23 (28.1%) 12 (31.6%)
9 0.03
>70 years 48 (58.5%) 16 (42.1%)
Total 82 (100%) 38 (100%)

DISCUSSION

The present study demonstrated a high prevalence
(68.3%) of vitamin D deficiency among patients with
osteoporotic hip fractures, which is consistent with
previous studies reporting similar findings %4,

This high prevalence underscores the significant burden
of hypovitaminosis D in patients presenting with fragility
fractures. In the present study, vitamin D deficiency was
found to increase with advancing age, with the highest
prevalence observed in patients aged 70 years or older.
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This finding aligns with earlier studies that have
identified aging as a major risk factor due to reduced
cutaneous vitamin D synthesis and decreased outdoor

[12]

activity The statistically significant association

between age and vitamin D deficiency further

strengthens this observation. Female patients
constituted a higher proportion of the study population,
which is consistent with previous reports indicating a
higher risk of osteoporotic fractures among women,
particularly in the postmenopausal period due to
hormonal changes affecting bone metabolism 3,
Intertrochanteric fractures were more common than
fractures of the neck of the femur in this study, which is
comparable to findings in other studies . This may be
attributed to greater trabecular bone involvement,

which is more susceptible to metabolic changes
associated with vitamin D deficiency. The present study
demonstrates that the majority of patients are vitamin D
highlighting the

screening in high-risk populations, such as the elderly.

deficient, importance of routine
Previous studies have also emphasised that vitamin D
deficiency is associated with increased risk of falls,
impaired muscle strength, and adverse clinical outcomes
in elderly individuals *> . These factors collectively
contribute to increased fracture susceptibility and a
poorer prognosis. Recent clinical practice guidelines
further

supplementation to prevent fractures and improve bone

recommend adequate vitamin D
health outcomes, particularly in elderly and high-risk

individuals ',

LIMITATIONS

Its cross-sectional design prevents causal inference. The
absence of a control group limits comparison with the
general population. Potential confounders such as diet,
sunlight exposure, and comorbidities were not assessed.
Additionally, vitamin D was measured only once, and
selection bias may be present due to exclusion criteria.

CONCLUSIONS

The present study demonstrates a high prevalence of
vitamin D deficiency (68.3%) among patients with
osteoporotic hip fractures, highlighting its significant role
as a modifiable risk factor in this population. The
deficiency was more pronounced in elderly individuals,
particularly those aged 70 or older. It was more common
among females, reflecting increased vulnerability due to

age-related changes and postmenopausal bone loss. A
statistically significant association between advancing
age and vitamin D deficiency further emphasizes its
clinical importance. The findings suggest that inadequate
vitamin D levels may contribute not only to reduced
bone mineral density but also to increased susceptibility
to falls and fragility fractures. Therefore, routine
screening for vitamin D levels in high-risk individuals,
especially older adults, is strongly recommended. Early
identification and appropriate supplementation may
help reduce fracture incidence, improve functional
outcomes, and decrease the overall healthcare burden

associated with osteoporotic hip fractures.
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