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ABSTRACT

Background: Vitamin D plays a critical role in bone health, and its deficiency has been associated with increased risk of fragility fractures. Low-
energy hip fractures are common in the elderly and often indicate underlying metabolic bone disease. Understanding the prevalence of vitamin D
deficiency in this population can guide preventive and therapeutic strategies. Objective: To determine the frequency of vitamin D deficiency in patients
with low-energy hip fractures presenting to the Orthopedic Department of Lady Reading Hospital, Peshawar. Study Design: Descriptive cross-
sectional study. Setting: Orthopedic Department, Lady Reading Hospital, Peshawar, Pakistan. Duration of Study: Six months (27-May-2024 to 27-
November-2024). Methods: A total of 95 patients aged above 50 years, diagnosed with low-energy hip fractures, were included in the study. Patients
with pathological fractures, high-energy trauma, or prior vitamin D supplementation were excluded. A 5-cc venous blood sample was collected from
each participant to measure serum vitamin D levels using standard laboratory methods. Vitamin D deficiency was defined as a serum 25-
hydroxyvitamin D level <20 ng/mL. Data were analyzed using SPSS version 25. Descriptive statistics were used to calculate means and standard
deviations for continuous variables, and frequencies and percentages for categorical variables. Results: The mean age of participants was 68.11 +
10.38 years, with females comprising 61.1% of the study population. The mean serum vitamin D level was 19.35 + 3.49 ng/mL. Vitamin D deficiency
was observed in 74.7% of patients with low-energy hip fractures. Conclusion: This study demonstrated a high prevalence of vitamin D deficiency
among patients with low-energy hip fractures. Routine screening and appropriate supplementation strategies should be considered to reduce the risk
of fractures and improve bone health in this high-risk population.
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INTRODUCTION severe muscle weakness, which could raise the risk of falls

and prevalence of fractures (8-11).

The rationale of this study is to determine the frequency of VDD in
patients with low-energy hip fractures in the Asian population and
compare the results with published literature in the Western
population, keeping in mind cultural and lifestyle differences in
Eastern and Western civilizations. This will enable us to obtain an

Hip fracture, along with neck of femur fracture, has synonymous
terms. The terms referred to a fracture of the proximal femur taking
place between the femoral head and 5 cm distal to the lesser
trochanter. Most hip fractures develop due to falls among the elderly
population. Numerous risk factors for falls exist within the elderly : N - .
population, with an independent association recognized for previous informed opinion on the actual rate of VDD in our elderly population,
instances of falls, use of walking aids, and antiepileptic drugs. helping us address the problem, decrease the incidence of low-energy
Numerous patients present with several risk factors, and a hip fractures, and improve the quality of life of elderly patients.
combination of these variables with age-related declines in bone

quality makes up the primary cause of the majority of hip fractures (1- METHODOLOGY

3). Approximately 5% of hip fractures occur without previous

evidence of trauma, necessitating the consideration of alternative This cross-sectional research was conducted at the orthopedic
causes in these instances. The annual incidence per IQ0,000 in the department of Lady Reading Hospital, Peshawar, from 27 May 2024
US.is pr.OJected to vary for men and women. .ThF 1nc1de;nce of hip to 27 November 2024 after receiving ethical approval from the
frac‘tures.mcreasgs Wlth age (4, 5‘)~ The vast majority Of hip fractures hospital's review board. The study enrolled ninety-five patients aged
are identifiable via plain film radiographs. Anteroposterior and lateral > 50 years of both genders who were diagnosed with low-energy hip
views of the pelvis, as well as the gffec?ed hip, ;hould be acquired. fractures, specifically those resulting from falls at standing height or
Occult froactureg, which are not identifiable via X-ray, represent less. Patients with metastatic bone tumors, metabolic bone diseases
ngarly'IOA) of hip fractures (6). ] ) other than osteoporosis, or fractures caused by high-energy injuries
Vitamin D acts as a fat-soluble secosteroid hormone alongside were not included. The sample was selected based on the previous
pleiotropic effects that occur naturally in specific conditions. Vitamin frequency of VDD 80.3% (11), a margin of error of 8%, and a
D3 is mainly found in the fat of sea fish as well as cod liver oil, while confidence interval of 95%. Non-probability consecutive sampling
D2 is found mainly in mushrooms as well as plants (7). Vitamin D3 is was applied.

predominantly s.ynthe51ze:d in_skin fr(?m 7-deh}{dr.()ch§)1esterol on All the patients gave their consent. Demographic and clinical data
exposure to dayllght, particularly ultraviolet B radiation. .Inadequate were gathered from each patient. A venous blood sample of 5 cc was
vitamin D levels _dlsrupt Fhe bal.ance .between osteogenesis apd bone collected from each patient under aseptic conditions and sent to the
remodeling, leading to rickets in children and osteoporosis in older hospital laboratory for the measurement of serum vitamin D levels;
adults (3). Vitamin D deficiency (VDD) has been associated with levels less than 20 ng/ml were labelled as deficient.

[Citation: Rehman, S.U., Bukhari, S.I., Khan, Z., Shah, S.H.U. (2025). Frequency of vitamin D deficiency in patients with low energy hip
fracture presenting to orthopedic department of Lady Reading hospital Peshawar. Pak. J. Inten. Care Med. 5(2), 2025: 125. doi:
https://doi.org/10.54112/pjicm.v5i02.125]

1


http://www.pjicm.com/
https://doi.org/10.54112/pjicm.v5i02.125
https://doi.org/10.54112/pjicm.v5i02.125
https://doi.org/10.54112/pjicm.v5i02.125
mailto:dr.saqib.2017@gmail.com
https://doi.org/10.54112/pjicm.v5i02.125

Pak. J. Inten. Care Med., 5(2), 2025: 125

Rehman et al., (2025)

The data collected were entered into a pre-designed proforma and
were analyzed with SPSS 25.0. Age, duration of the fracture, and
vitamin D levels were measured using mean and SD. Gender,
smoking, hypertension, profession, educational level, residence,
socioeconomic status, diabetes, obesity, and VDD were assessed
using frequency and percentages. Stratifications were done for
demographic variables and comorbidities using the Chi-Square test,
with a P value <0.05 considered significant.

RESULTS

The mean age of 95 patients was 68.11+10.38 years. The duration of
fractures was 4.92+1.37 days. The mean vitamin D level was
19.3543.49 ng/ml. Thirty-seven (38.9%) patients were male, and 58
(61.1%) were female (Table 1). Regarding comorbidities, 14 (14.7%)
patients had hypertension, and 18 (18.9%) had diabetes, while 10
(10.5%) had both hypertension and diabetes (Table 2). Vitamin D
deficiency was highly prevalent, with 71 (74.7%) patients being
deficient, while 24 (25.3%) had normal vitamin D levels (Table 3).
Table 4 presents the stratification of vitamin D deficiency with various
demographic parameters and comorbidities.

Table 1: Demographics

Demographics n %

Gender Male 37 38.9%
Female 58 61.1%

Literacy [lliterate 67 70.5%

Smoking
Obesity
Residence
Profession

Socioeconom
ic status

Primary
Secondary
Matric and above
Yes

Urban

Rural

Job

Business
Unemployed
Low

Middle

high

Table 2: Comorbidities

Comorbidities
Hypertension
Diabetes
Both
None

14
18
10
53

Table 3: Vitamin D deficiency

Vitamin D deficiency n
Yes 71
No 24

Table 4: Stratification of VDD with various demographic parameters and comorbidities
Vitamin D deficiency

Yes

n
Age 50-60 15
61-70 29
71-80 19

81-90 7

91-100 1
Gender Male 28
Female 43

Comorbidities Hypertension 8
Diabetes 17

Both 8
None 38
Literacy [lliterate 50
Primary 16

Secondary 5

Matric and above 0

Smoking Yes 2
No 69

Obesity Yes 9
No 62

Residence Urban 0
Rural 71

Profession Job 3

Business 0
Unemployed 68
Socioeconomic Low 25
Middle 37

High 9
Duration of fracture 2to5 49
(Days) >5 22

%

21.1%
40.8%
26.8%
9.9%
1.4%
39.4%
60.6%
11.3%
23.9%
11.3%
53.5%
70.4%
22.5%
7.0%
0.0%
2.8%
97.2%
12.7%
87.3%
0.0%
100.0%
4.2%
0.0%
95.8%
352%
52.1%
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12.7% 5
69.0% 13
31.0% 11

%
41.7%
12.5%
33.3%
8.3%
4.2%
37.5%
62.5%
25.0%
4.2%
8.3%
62.5%
70.8%
16.7%
12.5%
0.0%
4.2%
95.8%
12.5%
87.5%
0.0%
100.0%
0.0%
0.0%
100.0%
25.0%
54.2%
20.8%
54.2%
45.8%

20
8
0
3
92
12
83
0
95
3
0
92
31
50
14

21.1%
8.4%
0.0%
3.2%
96.8%
12.6%
87.4%
0.0%
100.0%
3.2%
0.0%
96.8%
32.6%
52.6%
14.7%

%

14.7%
18.9%
10.5%
55.8%

%
74.7%
25.3%

P value

P>0.05

P>0.05

P>0.05

P>0.05

P>0.05
P>0.05
Not applicable

P>0.05

P>0.05

P>0.05
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DISCUSSION

In our study, the mean age was 68.11+£10.38 years, with a significant
portion of the patients presenting with low serum vitamin D levels.
VDD was found in 74.7% of the study participants, which is consistent
with other studies that highlight the high prevalence of deficiency in
elderly fracture patients. The study by Han et al. from Korea also
affirms our findings, particularly regarding the impact of VDD on
bone health in elderly patients with low-energy hip fractures. Their
study, which reported a deficiency in 83.2% of their sample, found
that vitamin D deficiency is a major risk factor for fragility fractures
(11). Similar to our findings, Han et al. noted that vitamin D levels
were not significantly lower in elderly fracture patients, reinforcing
the role of vitamin D in bone mineralization and fracture prevention.
A study conducted by Aljebreen et al. assessed the prevalence of VDD
in high and low energy fracture patients; they reported that the
prevalence of VDD 62%, which is comparable to our findings (12).
Guerra et al. investigated the role of low vitamin D levels in the
mortality risk of post-hip fracture in older adults. They found that the
vitamin D levels below 12.5 ng/mL potentially increased the risk of
mortality (13). Our study, which focused on low-energy hip fracture
occurrence and not directly on mortality, echoes these concerns as
vitamin D deficiency can impair bone health and slow recovery. The
average vitamin D levels in our participants were 19.36+3.49 ng/mL,
which is slightly higher than the critical threshold noted in the study
above. However, the higher percentage of deficiency in our cohort
remains a cause for concern, particularly given the known link of low
vitamin D with slower recovery post-fracture.

Dadra et al. focused their study on osteoporosis patients presented with
fragility fractures of the hip, underscoring the connection between
vitamin D deficiency and the prevalence of osteoporosis in patients
with hip fractures. They found that osteoporosis was prevalent in
62.1% of their cohort, with a strong relation between bone mineral
density and lower levels of vitamin D. They reported that VDD was
observed in around 74.2% patients. Our study did not measure bone
mineral density, but the high prevalence of obesity (12.6%) and the
fact that 55.8% of participants had no comorbidities suggest that other
health factors, including nutrition and physical activity, might also
play a role in fracture risk, as observed in Dadra et al.'s research (14).
Although we did not assess the etiology of hip fractures among our
patients, the study above showed that most of their patients had
fractures due to falling in the washroom or due to a fall on slippery wet
floors, which are major concerns in adults over 60 years.

CONCLUSION

In conclusion, our study demonstrated a higher prevalence of vitamin
D deficiency (74.7%) among patients with low-energy hip fractures.
This highlights the critical role of vitamin D supplements in bone
health.
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