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Background: There is no data available regarding vitamin D status among patients with hip
fractures in Iran. This study aimed to determine whether postmenopausal women with low
trauma hip fractures have lower vitamin D levels comparing to the control group.
Materials and Methods: Vitamin D (25-OHD) level and the prevalence of hypovitaminosis D
among 73 postmenopausal women with fracture of the hip (caused by low trauma) was
compared to this level among 76 controls (patients with high energy traumatic fracture of hip) in
Zanjan province of Iran. Eligible patients were recruited consecutively and interviewed by
trained interviewers, using a structured questionnaire. Blood samples were taken within 48 hours
of the fracture and the 25-OHD level was measured.
Results: Vitamin D deficiency (< 50 nmol/L) was observed in 47.7% of patients in the case
group and 43.3% of women in the control group. There was no significant difference in mean
25-OHD levels and the rate of 25-OHD deficiency between the two groups.
Conclusion: Vitamin D deficiency was not more prevalent among postmenopausal women with
low trauma hip fracture. The present study does not support the role of vitamin D in fragility of
the hip.
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Introduction
Vitamin D is an essential factor associated
with chronic health conditions, including
bone health [1]. It is mainly obtained from
exposure to sunlight, food and dietary
supplements [2]. In conjunction with
parathyroid hormone, Vitamin D serves to
ensure sufficient serum calcium and
phosphorus
to
promote
optimal
mineralization of the skeleton [1, 3]. Vitamin
D deficiency is a common problem in both
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developed and developing countries,
including Iran [2, 4-8]. In a vitamin D
deficiency condition bone tissue doesn’t
sufficiently mineralize and secondary

hyperparathyroidism
leads
to
bone
resorption [3], both of which result in
decreased bone strength and increased risk of
the fracture [2]. It has also been found that
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vitamin D deficient adults are at increased
risk of falling; this is reported to be a direct
result of muscle weakness caused by vitamin
D deficiency [3]. Additionally, vitamin D
deficiency has been found to be associated
with osteoporotic fractures such as hip
fractures in older adults; this has been
reported to be particularly prevalent in post
menopausal women [9-12].
Osteoporosis is a serious health problem in
elderly people, in particular postmenopausal
women. It is important to know whether
vitamin D deficiency predicts higher rates of
low trauma fractures in postmenopausal
women in comparison with that among
women with fractures due to high energy
trauma. There has been strong evidence,
mostly from the developed world, reporting
that vitamin D deficiency is associated with
osteoporotic hip fracture in the elderly [10,
13, 14]. For example, LeBoff et al [14] found
vitamin D deficiency, defined as serum 25OHD lower than 12 ng/mL, in more than half
of women with osteoporotic hip fractures in
the United States. There is paucity of
evidence regarding the association between
osteoporotic fragility and vitamin D status in
developing countries. In Iran, despite a high
prevalence of vitamin D deficiency, the
incidence of hip fracture is low [15, 16].
However, there appears to be an apparent
lack of empirical evidence pertaining to
information on vitamin D levels in the
Iranian women admitted with acute hip
fracture. Therefore, this study aimed to
identify vitamin D status in patients with
osteoporotic hip fracture compared with
patients who had suffered from traumatic hip
fracture.
Material and Methods
This study was carried out in Zanjan, Iran.
Zanjan Province is located in the northwest
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region of Iran, almost 300 km from the
capital city (Tehran). Its latitude is 36.41oN
and it has a Mediterranean climate
characterized by cold snowy weather in the
mountains, a moderate winter climate in the
plains and moderately warm summers. Based
on the national census in 2007, the province
has a population of 964601, almost 14% of
which are 50 years old or over [17].
The present study was performed at Shafiea
Hospital in Zanjan. From February to
September 2006, patients hospitalized with
acute hip fracture were invited to participate
in the study. All patients were informed of
the nature and objectives of the study and
written consent forms were taken from them.
Patients were included in the study if they
were female with at least 50 years old,
having had amenorrhea for at least 12 months
and were suffering from hip fracture
diagnosed by a specialist and confirmed by
X-ray. Patients were excluded from the study
if they had a history of consumption of drugs
containing vitamin D or medications that
influence its metabolism (during three recent
months) or if they had had a fracture due to
metastatic cancer.
The study participants comprised of two
groups: cases and controls. Cases consisted
of 73 women who were postmenopausal and
were diagnosed with a fracture of the hip
(caused by low trauma). The control group
included 76 postmenopausal patients with hip
fracture due to high energy trauma. Low
trauma indicates a trauma which does not
seem to generate a serious injury such as hip
fracture. For example; falls from standing
height or less is considered as a low trauma.
High energy traumatic fracture was defined
as fractures resulting from motor vehicle
accidents and high height falls. Both cases
and controls were selected from the patients
admitted to Shafiea Hospital for hip
fractures.
Patients
were
enrolled
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consecutively and interviewed in the hospital
by trained interviewers, using a structured
questionnaire.
Demographic information obtained from
respondents included age, marital status,
employment status, living place and time and
cause of fracture. Information was also
collected on clinical and drug history,
smoking, history of other fractures and
environmental factors that could contribute to
hip fracture. Participants’ blood was
collected during the first 48 hours of the
fracture and serum was immediately frozen
and stored at -70° C until the laboratory test
was conducted. Early collection of blood is
important to rule out the effect of trauma on
the level of serum 25-hydroxy vitamin D (25OHD). Serum (25-OHD) was measured by
an enzyme linked immunosorbent assay
(ELISA) using DRG Instruments GmbH kit.
The intra- and inter-assay coefficients of
variation were 13.8 and 16.2 percent,
respectively. Vitamin D deficiency was
defined as a 25-OHD level of less than 50
nmol/ L (20 ng per millilitre) [18, 19].
Vitamin D insufficiency was defined as a 25-

OHD level between 50 and 75 nmol/L.
Statistical analysis was performed using
SPSS. The main characteristics of the two
groups were compared using a chi-square
test. As 25-OHD was not normally
distributed, the Mann-Whitney U test was
employed to analyze the difference between
cases and controls. Categorical 25-OHD was
created using different quartile levels among
all patients with hip fracture and then number
(and percent) of patients in each quartile was
compared between the two groups. The chisquare test was also used to examine the
difference in categorical 25-OHD between
groups. Regression analysis was used to test
the association between the patient’s age and
level of serum 25-OHD.
Results
Seventy three patients were diagnosed with
low trauma hip fracture and 76 patients had
fractures due to high energy trauma. The
characteristics of the patients of both groups
are shown in Table 1.

Table 1: Some characteristics of respondents in the two groups with low traumatic and high
energy traumatic fracture
Variable

Total

Low trauma

High energy trauma fracture

P value

65.8 (13.9)

69.7 (14.1)

62.1 (12.7)

<.001

59.1

53.2

65.6

0.29

Living place
- Urban, N (%)
- Rural, N (%)

109 (73.0)
40 (26.9)

44 (60.3)
29(39.7)

65 (85.5)
11 (14.5)

<.01

Previous fracture
- Yes, N (%)
- No, N (%)

18 (12.1)
131 (87.9)

14 (19.2)
59 (80.8)

4 (5.3)
72 (94.7)

<.01

Place of fracture
- Indoor, N (%)
- Outdoor, N (%)

76 (51.0)
73 (49.0)

64 (87.7)
9 (12.3)

12 (15.8)
64 (84.2)

<.001

Past medical history
- Yes, N (%)
- No, N (%)

60 (40.3)
89 (59.7)

38 (52.1)
35 (47.9)

22 (28.9)
54 (71.1)

<.01

Age, mean (sd)
Vitamin D, Median
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Patients in the fragility fracture group were
older and more likely to live in rural areas
(p<0.01). Compared with the high energy
traumatic fracture group, low trauma cases
reported higher rate of previous fractures,
more past medical history, and were more

likely to have had their fracture occur indoors
(p<0.01). There was no statistical difference
between the two groups in median of 25OHD. Serum concentrations of 25-OHD in
both groups are shown in Figure 1.

Figure 1: Serum 25-OHD (nmol/l) in patients with low trauma hip fracture
(cases) and control subjects (p = 0.47)

In a separate analysis the categorical
difference in level of 25-OHD between cases
and controls was tested (Table 2). In general,
less than half of the participants had serum
25-OHD level < 50 nmol/L. Lowest quartile
of vitamin D level (25-OHD <20.5 nmol/L)
was more prevalent in the control group
fracture (28.9% versus 20.5%), while second
quartile of vitamin D level (20.75 nmol/L <
25-OHD <59.1 nmol/L) was more frequent in
the case group. We only measured serum
calcium in 6 patients with vitamin D level in
toxic range (> 374 nmol/l) after vitamin D

assay; fortunately this level was normal in all
6. However, this analysis showed that the
rate of vitamin D deficiency and
insufficiency was not significantly different
between the two groups. In a separate
analysis, we also examined the association
between patient’s age and serum 25-OHD.
As the 25-OHD was not normally distributed,
we log transformed the data. Regression
analysis did not show a statistically
significant association between age and level
of vitamin D (data are not shown).

Table 2: Quartile levels of serum 25-OHD in cases and controls
25-OHD (nmol/L)
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Toxic level

≤20.75

20.75-59.1

59.1-98.5

> 98.5

>374.00

Case, N (%)

15(20.5)

25 (34.2)

16 (21.9)

17(23.3)

1 (1.4)

Control, N (%)

22 (28.9)

13 (17.1)

22 (28.9)

19 (25)

0.10

5 (6.6)
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Discussion
To the best of our knowledge, this is the first
study that compares vitamin D status among
Iranian post menopausal women with low
trauma high energy fracture with that of
patients with traumatic fracture. This study
did not find a significant difference in mean
vitamin D levels and also rate of vitamin D
deficiency between the two groups. This is in
consistent with the findings of Erem et al
[20] which previously have shown that mean
serum vitamin D of patients with
osteoporotic fractures was not different with
that of the normal population. Prevalence of
hypovitaminosis in patients with hip fracture
has been reported between 50% to 100% in
different countries [21-23]. Those studies
indicated that hypovitaminosis D is more
prevalent among postmenopausal women and
patients with osteoporosis (regardless of hip
fracture) [21-23].
Micronutrient studies from Iran have shown
that only 3.9% of postmenopausal
osteoporotic women living in northwest Iran
receive adequate dietary vitamin D [24]. This
seems plausible as the people in this region
have a low intake of fatty fish and their
processed food is not fortified by vitamin D.
However, in a study of the prevalence of
hypovitaminosis D in different age groups in
different urban areas of Iran, vitamin D
deficiency in older age groups (over 50
years) is reported to be less than younger
people [8, 25]. Hashemipour et al (2004) and
Hesmhat and colleagues (2008) suggested
parenteral vitamin D intake by elderly as the
major differentiating factor between various
age groups that could explain lower
prevalence of vitamin D deficiency in elderly
females. Many physicians in Iran prescribe
parenteral vitamin D (containing 300,000IU
vitamin D) for postmenopausal and elderly
patients,
particularly
those
with
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musculoskeletal complaints in short intervals
(e.g., weekly) as a malpractice.
Maggio et al [26] study indicated that the risk
of vitamin D deficiency and its severity
increases with age especially after 70. In a
separate analysis the current data did not
suggest any difference in rate of vitamin D
deficiency among cases older than 70 years
(data are not shown). In addition, findings of
the present study do not agree with previous
research that reported a higher rate of vitamin
D deficiency among residents of urban areas
or lower socioeconomic status [27, 28].
The present study must be interpreted with
cautious as there were important limitations
to note. First, serum PTH was not measured
due to limited resources and future research
may endeavour to address this limitation as
an assessment of serum PTH in relation to
vitamin D could indicate the presence of
secondary hyperparathyroidism that can lead
to cortical bone loss and increase risk of
fracture. Second, bone densitometry was not
measured in this study and the patients were
categorised according to the severity of
trauma.
This
may
have
caused
misclassification of the patient, i.e. some of
the patients categorised as control may have
had osteoporosis as well. Third, we selected
the control group from hospital patients,
rather than normal population. This may have
led to an absence of any significant
difference in vitamin D levels between cases
and controls. However, mean and median
serum vitamin D levels in this study are
higher than the community-dwelling women
studied by Hashemipour and colleagues [8].
Finally, there was no data about the duration
of sun-exposure in the participants. Although
sun-exposure is considered an important
factor in vitamin D deficiency, previous
study in Iran has shown that exposure to
sunlight is not associated with serum levels
of vitamin D [8].
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Conclusion
The present study indicates a lower rate of
vitamin D deficiency among patients with
acute hip fracture compared to similar
studies. The present data do not suggest an
association between vitamin D deficiency
and low trauma fracture. Despite a high
prevalence of vitamin D deficiency in the
young population of Iran, minority of elderly
women were detected to have lowest quartile
of vitamin D level. This may justify a low
incidence of hip fractures among post
menopausal women in Iran.
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