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Abstract

can be related to an increased risk of osteoporosis.

was then determined and compared.

Background: Vitamin B12 is a micronutrient essential for deoxyribonucleic acid (DNA) synthesis, which can affect osteogenesis.
Based on in-vivo investigations, vitamin B12 is associated with osteogenesis, and low levels of this vital vitamin in the human body

Methods: In this descriptive-analytical study, 60 women over 65 years who visited an orthopedic clinic were included. They were
divided into three groups based on bone density in the hip and lumbar areas using dual-energy X-ray absorptiometry (DEXA) scans,
including normal bone density, osteopenia, and osteoporosis. The average serum level of vitamin B12 in the experimental subjects

Results: 6 (10%) showed normal bone density, 25 (41.7%) osteopenia, and 29 (48.3%) were considered to have osteoporosis. Measured
vitamin B12 levels showed no statistically significant difference between the two groups of normal bone density (601.3 + 194.8) and
osteopenia (560.4 + 131.5). However, there was a significant statistical difference between vitamin Bi2 levels in people with
osteoporosis (400.7 + 162.4) and the two groups of normal and osteopenic individuals. There was also a negative statistical
relationship between vitamin B12 levels and bone density (P=0.004,r=-0.8).

Conclusion: A low serum level of vitamin B12 is associated with a severe decline in bone density in elderly Iranian women.
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Background

Vitamin Bi12 is an indispensable micronutrient for
deoxyribonucleic acid (DNA) synthesis and can affect
osteogenesis. In clinical and cellular research, vitamin B12
is considered to be related to osteogenesis, and its low
level in the body can be related to a high risk of
osteoporosis (1). There are several reasons why older
people are a high-risk population for nutrient deficiencies.
Some of these causes include age-related physiological
changes, chronic diseases, and medication overuse. Since
cobalamin absorption is often declined in the elderly,
vitamin Bi12 deficiency is one of the most important
nutritional problems in this population (2-5). Recent
studies suggest that inadequate vitamin Bi2 levels can
promote the risk  of  atherosclerotic and
neurodegenerative diseases (3, 6-9).

Osteoporosis is the most common metabolic bone
disease, which is related to decreased bone mass and
increased bone brittleness (10, 11). Although osteoporosis
causes morbidity and mortality, it can be prevented. In recent
years, much research has been conducted to investigate the
association between hyperhomocysteinemia, as well as
folate and vitamin B12 deficiencies, and decreased bone
mass (12). Two fundamental substances in the methionine
metabolism pathway are B12 and folate (12, 13). Studies
have shown a positive association between serum B12 and
folate levels with bone mineral densitometry (BMD) and a
negative association between hyperhomocysteinemia and
BMD (14-16). Concomitant consumption of folate and
vitamin B12 supplements reduces the risk of hip fractures

in the elderly with hemiplegia following a stroke. Lower
concentrations of vitamin B6 are related to further bone
loss (17, 18). Low plasma concentrations of vitamin Bi12
explain the association between low plasma homocysteine
(Hcy) and increased risk of hip fracture (19). Studies have
indicated that a normal level of B12 is protective of
maintaining femoral neck bone density in older men.
Osteoporosis is a major public health problem in the
elderly, and most types of osteoporotic fractures increase
with aging (20). The association between increased
vitamin B12 levels in people with osteoporosis compared
to those with normal BMD may be due to genetic
differences (13).

Few studies have been done on the relationship
between vitamin B12 and osteoporosis worldwide, but
there have not been any studies in Iran on this issue, and
this is the first study to investigate this association in Iran.
This study aimed to investigate the relationship between
bone density and vitamin B12 levels in older women over
65 years.

Methods

This study was approved by the Ethics Committee of
Urmia University of Medical Sciences, Urmia, Iran
(IRUMSU.REC.1397.386). In this descriptive-analytical
study, 60 women over 65 who visited an orthopedic clinic
were enrolled. The power of the study was 80%. The study’s
entry criteria were people’s consent to participate in this
study. After explaining the conditions of the study, the
individuals entered the study if they were willing to
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participate. Exclusion criteria included taking vitamin
B12-containing supplements in the past three months.
Patients did not receive any nutritional supplements until
the fracture. According to the history taken, they had the
same nutritional level and were located in the same
geographical area (West Azerbaijan, Iran).

These individuals were examined for bone density in
the hip and lumbar region using the conventional dual-
energy X-ray absorptiometry (DEXA) scanning method,
based on which the T-score was estimated. In this test,
scores up to -1.5 were considered normal, -1.5 to -2.5 were
considered osteopenia, and -2.5 and lower were considered
osteoporosis. Then, serum vitamin Bi12 levels were
measured in a standard laboratory for all these patients
(by electrochemiluminescence immunoassay (ECLIA)
method examined with Roche kit).

Patients were divided into three groups with normal
bone density, osteopenia, and osteoporosis, and average
serum levels of vitamin B12 in them were determined and
compared. The normal range of serum levels of vitamin
B12 is 200 to 950 picograms per milliliter (pg/ml) (14). Their
heights were measured by a wall tape with an accuracy of
0.1 cm and weights by a Seca weighing machine (Seca
Medical, Massachusetts, USA) with an accuracy of 0.5 kg.
Then, their body mass index (BMI) was calculated in kg/m?.

This study used descriptive statistical methods for
statistical analysis, including mean, standard deviation
(SD), frequency, and percentage. To compare the serum
levels between the three groups, analysis of variance
(ANOVA) statistical test and appropriate post hoc test
(Tukey’s b) were used. The Pearson correlation test was
used to investigate the relationship between mean
B12 level and BMD. A P-value of less than 0.05 was
considered significant in this study, and SPSS software
(version 20, IBM Corporation, Armonk, NY, USA) was used
to analyze the data.

Results

In this study, 60 female patients over 65 years with an
average age of 74 were divided into three groups based on
bone density. 6 cases (10%) had a normal bone density, 25
cases (41.7%) were considered to have osteopenia, and 29
cases (48.3%) had osteoporosis. Vitamin B12 measurements
showed no statistical differences between the two groups
of people, the group with normal bone density and the
group with osteopenia. However, post hoc analysis
showed a statistically significant difference between
vitamin B12 levels in people with osteoporosis and the two
groups of normal and osteopenic individuals (Table 1).

800.00-

600.00-

Vit.B12

400.00-

200.00-

T T T
Normal dansity Osteopenia Osteoprosis

Group

Figure 1. Comparing the average vitamin B12 in three groups of patients (based on
bone density)

Table 1. Comparing laboratory findings in three groups of patients (divided
based on bone density)

Variable Normal BMD Osteopenia Osteoporosis Pvalue
(n=6) (n=25) (n=29)

Age (year) 73.10 £ 430 74.40 £ 5.06 74.80 + 6.50 0.80

BMI (kg/m?) 2320 £2.10 22.40+1.80 22.50 +2.40 0.40

BMD (T score) -1.20+0.20 2.10+3.30 3.06 £0.20 0.04’

Vitamin B12 60130+194.80  560.40+131.50  400.70 +162.40 0.03’

(pg/ml)

Data are presented as mean * standard deviation (SD)
Significant difference
BMI: Body mass index; BMD: Bone mineral densitometry

As shown in figure 1, the mean level of vitamin Bi12
measured in people with osteoporosis was lower than in
the two groups of normal and osteopenic people. There
was also a negative statistical relationship between
vitamin B12 levels and bone density (P =0.004,r=-0.8).
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Discussion

This study investigated the relationship between
serum levels of vitamin B12 in the blood and BMD in
elderly women who visited a clinic. Our findings indicated
that vitamin B12 deficiency affected patients with severe
bone loss, and it was reported in people with osteoporosis
more than others.

Vitamin B12 deficiency is a major problem in older
people’s nutrition. Recent studies suggest that insufficient
vitamin B12 can be associated with an increased risk of
atherosclerotic and neurodegenerative diseases (2-5).
Numerous nutritionists recommend monitoring BI2
status in the elderly to identify people at risk in the early
stages (21).

Lower concentrations of vitamin B6 are related to
further bone loss. Low concentrations of vitamin B12 in
plasma justify the association between low plasma Hcy
and a high risk of hip fracture (19). Studies have shown
that standard B12 level plays a protective role in sustaining
femoral neck bone density in older men. Osteoporosis is a
considerable public health problem in the elderly
population, and a vast majority of different osteoporotic
fractures rise with aging (20). According to statistics, 30%
of women may have osteoporosis in some stages of their
lives, and osteoporosis is an economic burden on both
society and families (22, 23).

Our results showed that the mean serum levels of
vitamin B12 in women with osteopenia and the group with
normal bone density were approximately the same.
However, it was lower in women with osteoporosis and
was significantly different from the other two groups.
BMD levels were significantly different in these three
groups. There was a significant association between
vitamin B12 serum levels and BMD in women aged 65 or
more, and Pearson’s correlation coefficient showed a
negative relationship between serum levels of vitamin B12
and BMD. In a meta-analysis by Zhang et al. about the
association between Hcy, vitamin B12, and folate with
bone mineral density in postmenopausal women, it was
shown that folate levels in postmenopausal women with
osteoporosis group were lower than in the control group.
However, there was no significant difference between
them. The association of Hcy and vitamin B12 with BMD
was positive in postmenopausal women. The results of this
meta-analysis suggest that Hcy and vitamin Bi2 are
associated with a significantly increased risk of
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osteoporosis in the future (24).

Consumption of vitamin B12 as a dietary supplement
has been shown to be protective in osteoporotic
postmenopausal women. However, some studies have
shown that vitamin Bi12 has no significant relationship
with BMD (13, 29). In another study, folate and vitamin B12
serum levels were significantly associated with BMD.
Moreover, a possible link between folate and bone health
has been reported in some studies (13). Folate is involved
in bone maintenance and repair by providing a methyl
group for DNA synthesis (25).

Bozkurt et al. have reported that vitamin B12 is associated
with osteoporosis, similar to our results (26). In addition, You
et al. showed that low levels of vitamin B12 were positively
associated with decreased bone density in the hip area and its
deficiency was probably a serious risk factor to develop
osteoporosis in postmenopausal women (27). In addition, in a
study by Zhang et al., this vitamin levels are inversely related
to BMD. It seems that the association between increased
vitamin B12 levels in people with osteoporosis compared to
normal BMD individuals in this study can be because of
genetic differences in subjects (24).

In a study by Selhub, it is shown that the total
concentration of Hcy is negatively related to absorption
and folate and vitamin B12 levels in plasma (28). It appears
that in the absence of vitamin B12 and folate, methyl-
tetrahydrofolate (MTHF) and DNA synthesis will be
impaired; as a result, vitamin B12 deficiency will lead to
high concentrations of Hcy. Herrmann et al. reported that
an increase in concentration of Hcy stimulated bone
activity, resulting in increased bone resorption (29).

In our study, only the level of vitamin B12 in people
who visited an orthopedic clinic was checked. Most of
them had an underlying disease, which may impact their
vitamin B12 levels. However, by determining the specific
entry criteria for individuals to enter the study, we have
tried to match the study subjects. Moreover, vitamin D
levels have not been measured and compared; as we know,
concomitant vitamin D and B12 deficiency can be an
effective factor too. Another limitation of our study was
including just a small community of older women, which
may affect our results.

Conclusion
A low serum level of vitamin B12 is associated with a
severe decline in bone density in elderly Iranian women.
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