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Abstract

Background: Distal radius fracture (DRF) is one of the most common upper limb fractures, which is associated with osteoporosis
and vitamin D deficiency, especially in old adults.
Objectives: The aim of this study was to evaluate the effect of supplementary vitamin D on grip strength, pinch power, pain intensity,
and DASH score in post-menopausal females after distal radius fractures.
Methods: Fifty-two post-menopausal women with distal radius fractures were enrolled in a randomized single-blinded multicenter
trial from January 2015 to January 2016 (IRCT registration number: IRCT20160830029603N7). Patients with pre-operative serum
vitamin D level of 30 to 100 ng/mL were enrolled in the study. Patients were divided to two randomized groups including groups
with and without supplementation of vitamin D [25 women in intervention group (50,000 IU supplementary vitamin D, every 4
weeks for 6 months) and 27 women in placebo group]. Grip strength, pinch power, pain intensity, and DASH score pre-operatively
and at three and six months after the surgery were measured; the obtained data were analyzed using SPSS version 16.
Results: The subjects’ mean age in vitamin D supplemented and placebo group was 57.98 ± 7.15 and 59.15 ± 8.03, respectively. The
mean grip strength of patients in vitamin D supplemented group was significantly higher than the placebo group on both the third
and sixth month (P = 0.011 and P = 0.003, respectively). The pinch power was significantly increased on the sixth month compared
to the third month in patients revised vitamin D supplementation (1.32 ± 2.14 and 0.67 ± 0.96 respectively, P = 0.0001). There was
no statistically significant difference between the two groups in terms of mean VAS and DASH scores at the end of the study (P = 241,
P = 0.665, respectively).
Conclusions: Vitamin D supplementation was significantly helpful in improving grip strength recovery in post-menopausal
women after distal radius fracture, however, no significant differences were observed in supplementation of vitamin D on pinch
power and pain intensity after distal radius fractures.
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1. Background

Distal radius fracture (DRF) is one of the most common
upper limb fractures that occurs in all age groups, which is
associated with osteoporosis and vitamin D deficiency, es-
pecially in older adults (1, 2). Hand grip strength has an im-
portant role during the performance of daily activity and
is considered as an critical measurement of recovery in up-
per extremity injuries specially for DRFs and for the evalu-
ation of treatment outcomes (3, 4).

Vitamin D is known to be a lipophilic hormone, which,
in addition to its major effects on calcium and phospho-
rus homeostasis, affects growth, bone mineralization, and
remodeling (5, 6). Other studies have also emphasized on

the role of vitamin D and its receptors in muscle strength.
In addition, some other studies have shown that supple-
mentation of vitamin D can increase muscle strength in
adults with vitamin D deficiency (7-10). In addition, vita-
min D deficiency is a common worldwide issue (11), and
Iran is one of the countries with a high prevalence of vita-
min D deficiency. Despite the estimation that about 70% of
the Iranian population have vitamin D deficiency (12), a few
studies have evaluated the effect of vitamin D supplemen-
tation on power strength and physical ability (13-16). The
increase in grip strength can provide a return to activity
and thereby improve the quality of life in individuals with
fractures.
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2. Objectives

The aim of this study was to evaluate the effect of sup-
plementary vitamin D on grip strength, pinch power, and
DASH score in post-menopausal women after distal radius
fractures.

3. Methods

The local medical Ethics Committee approved the pro-
tocol. All patients provided written informed consents.
This multi-center single blind trial was conducted on
fifty-two post-menopausal women with distal radius frac-
tures referred to Imam Khomeini and Boali-Sina hospi-
tals of Sari and Shahid Beheshti Hospital of Babol dur-
ing January 2015 to January 2016 (IRCT registration num-
ber: IRCT20160830029603N7). Patients with pre-operative
serum vitamin D level of 30 ng/mL to 100 ng/mL were en-
rolled in the study. Patients with vitamin D levels less than
30 and more than 100 ng/mL, gastrointestinal diseases, re-
nal failures, mal-nutritional conditions, additional surg-
eries on hands and males were excluded from the study.

Patients were divided to two randomized groups based
of random number tables, including the groups with and
without vitamin D supplementation (25 women in case
groups received supplementary vitamin D and 27 women
in placebo group). The control group consisted of age-
matched postmenopausal females invited to participate in
the current study. Supplementary vitamin D was added at
a dose of 50,000 IU in case groups every four weeks for
six months post-operatively (since the dose of vitamin D
supplementation is between 600 and 800 IU per day, and
there is no drug toxicity). After the operation of injured
hands, all patients were seen in an outpatient follow-up
clinic two weeks for wound check and suture removal and
subsequent follow-up was at months three and six.

Pre-operative grip strength of contralateral hand was
measured with hand dynamometer and was adjusted ac-
cording to the hand dominance based on the simple rule
that the dominant hand is about 10% stronger than the
non-dominant hand (17). The grip strength and pinch
power was measured pre-operatively in uninjured con-
tralateral hand, and then post-operatively, grip strength
was evaluated in the injured hand after three and six
months. The pain VAS is a self-reported questionnaire that
represents patient’s pain intensity from one (no pain) to
ten (worst pain) (18). The VAS questionnaire was used to
assess the severity of pain in patients, which was evalu-
ated before and after the surgery. Dash score was devalued
in both groups after six months. The DASH questionnaire

is a patient-rated tool and is the most validated measure
of upper extremity functional status. Questions are based
on daily activities, symptoms, including pain, an optional
work and sports/performing arts module. A final score is
calculated, ranging from 0 (no disability) to 100 (the most
severe disability). Thus, a higher score indicates greater
disability (19).

Parametric variables are presented as means ± stan-
dard deviations (SD) and dichotomous variables are re-
ported as frequencies and percentages. The mean grip
strength, pinch power, VAS, and DASH scores were com-
pared between groups using an independent samples t
test preoperatively and at the third and sixth month. The
change from baseline values in grip strength, pinch power,
VAS, and DASH scores within the study groups was com-
pared by the paired t test. Proportions were compared us-
ing Fisher’s exact test. The IBM SPSS Statistics software ver-
sion 16 was used for statistical analyses. P values less than
0.05 were considered statistically significant.

4. Results

The mean age of subjects in vitamin D supplemented
and placebo group was 57.98 ± 7.15 and 59.15 ± 8.03, re-
spectively. There was no statistically significant differ-
ence in mean age between the two groups (P = 0.577).
Right hand involvement was seen in 92% and 88.9% of pa-
tients in intervention and placebo groups, respectively. Al-
together, 44% of patients from both groups were right-
handed. There was no statistically significant difference
between the dominant hand and injured hand in the two
groups of study (P = 0.975 and P = 0.710, respectively).
The mean serum level of vitamin D pre-operatively in pa-
tients with supplemented vitamin D and placebo group
was 42.36 ± 6.61 ng/mL and 40.46 ± 6.64 ng/mL, respec-
tively. There was no statistically significant difference in
mean serum vitamin D level between the two groups be-
fore the study (P = 0.315).

In patients that received vitamin D supplementation,
the grip strength in the third and sixth month after the
surgery was 18.68± 3.00 and 29.36± 2.41, respectively. The
observed grip strength changes at the end of the study
were significantly different from that of the third month
(P = 0.0001). The mean grip strength of the patients in
vitamin D supplemented group was significantly higher
than the placebo group in both third and sixth month (P
= 0.011 and P = 0.003, respectively). The pinch power was
significantly increased at the sixth month compared to the
third month in patients that received vitamin D supple-
mentation (1.32 ± 2.14 and 0.67 ± 0.96, respectively, P =
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0.0001). There was no statistically significant difference be-
tween the mean pinch strength changes at the beginning,
the third month, and the end of the study between the two
groups (P = 0.145). The mean DASH score of subjects in in-
tervention and placebo group was 16.72 ± 5.67 and 17.37 ±
5.09, respectively. There was no statistically significant dif-
ference between the two groups in terms of mean DASH
score (P = 0.665) (Table 1).

5. Discussion

Osteoporosis and decreased bone density after
menopause are exacerbated and are a major cause of
disability, reduced life expectancy and mortality in the
elderly, which leads to an increased risk of fracture. Im-
portant complications of osteoporosis are the increased
risk of pathologic fractures, especially the distal radius
fracture, which is one of the most common fractures in
postmenopausal females. The purpose of therapeutic
options for the above problems is to maintain the density
of the bone structure in order to prevent the occurrence of
pathologic fractures. Today, various prevention and thera-
peutic strategies, including hormone therapy, vitamin D
supplementations, etidronate, calcium compounds, and
estrogen-containing combination therapies are available;
thus, it seems that the provision of new drugs or new
therapies will be helpful (20-22).

Many cells have vitamin D receptors. This vitamin plays
an important role in preventing fractures, improving bone
density, and muscle strength. It is well known that vi-
tamin D deficiency can cause osteoporosis and increase
the susceptibility to fractures (23-25). The purpose of this
study was to evaluate the effect of vitamin D supplemen-
tation on grip strength, pinch power, and pain intensity
in menopausal females with distal radius fracture after
surgery.

In this study, 25 patients in the group treated with
vitamin D supplements and 27 patients were also evalu-
ated as the placebo. The mean age of the patients in the
group that received the supplementation of vitamin D and
in the placebo group, was about 50 to 60 years old. The
mean age in both studied groups were approximately the
same, which revealed probability of having distal radius
fracture (50 to 60 years old in post-menopausal women,
which was due to osteoporosis and frequency of falls at
this age). In 44% of right-handed patients, right hand frac-
tures were seen in approximately 90% of cases. The mean
serum level of vitamin D pre-operatively in patients with
supplemented vitamin D and placebo group was 42.36 ±
6.61 ng/mL and 40.46 ± 6.64 ng/mL, respectively.

Vitamin D has a key role in muscle functions. Human
muscle tissues have vitamin D receptors, which influences
muscle functions. It has been shown that vitamin D sup-
plementation can increase the frequency of muscle fibers.
Thus, vitamin D supplementation may change the compo-
sition of muscle fibers and contribute to activities of grip-
ping muscles of hands (7, 26).

In the current study, supplementation of vitamin D
was associated with better grip strength recovery at the
third and sixth month after the surgery. Vitamin D sup-
plementation was not significantly associated with pinch
power recovery between the two groups, however, pinch
power was significantly increased at the sixth month com-
pared to third month in patients of both groups with or
without vitamin D supplementation.

Reports regarding the relation between vitamin D level
and muscle strength are contradictory. In ambulatory per-
sons aged ≥ 60 years, serum vitamin D levels between 40
nmol/L to 94 nmol/L were associated with better muscu-
loskeletal function in lower extremities than concentra-
tions of less than 40 nmol/L (23). In addition, in another
study, there was a positive relationship between vitamin D
concentration and muscle strength in adolescent females
(27).

A meta-analysis study found that daily vitamin D sup-
plementation consistently showed better effects on mus-
cle strength (28), which was in concordance with the
current study. In a study conducted with Janssen indi-
cated that vitamin D supplementation improved muscle
strength and daily functional ability in elderly people (29).
In another study by Lee et al. vitamin D supplementation
helped in grip strength recovery (30), which approves the
current study. In another study, vitamin D supplementa-
tion did not have a significant effect on muscle strength
in adults with a baseline serum vitamin D level of < 25
nmol/L (15). On the other hand, in a study performed by
Marantes et al. no consistent association between low vita-
min D level and low muscle mass or strength, particularly
in older males and females was reported (10).

5.1. Conclusions

Vitamin D supplementation was significantly helpful
in improving grip strength recovery in post-menopausal
women after distal radius fracture, however, no significant
differences was observed in supplementation of vitamin D
on pinch power and pain intensity after distal radius frac-
tures.
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Table 1. Mean and Changes of Grip Strength, Pinch Power, VAS and DASH Score Between Two Groups at Base Line, Third and Sixth Month After the Surgery

Variables Groups

Intervention Group Placebo Group

Supplementary Vitamin D Placebo P Value Between Groups Mean Changes P Value Mean Changes P Value

Grip strength

Base (initial assessment) 37.88 ± 3.33 36.33 ± 2.94 0.919 - - - -

Month 3 18.68 ± 3.00 16.62 ± 2.58 0.011* -19.20 ± 3.84 0.0001*, (month 3/base) -19.70 ± 3.83 0.0001*, (month 3/base)

Month 6 29.36 ± 2.41 24.30 ± 2.19 0.003* +10.68 ± 3.32 0.0001*, (month 6/month 3) +7.66 ± 3.13 0.0001*, (month 6/month 3)

Pinch power

Base 4.12 ± 1.16 4.26 ± 1.40 0.755 - - - -

Month 3 0.96 ± 0.67 1.07 ± 0.54 0.507 -3.16 ± 1.24 0.0001*, (month 3/base) -3.18 ± 1.61 0.0001*, (month 3/base)

Month 6 2.32 ± 1.14 2.00 ± 1.03 0.347 +1.36 ± 1.03 0.0001*, (month 6/month 3) +0.92 ± 0.95 0.0001*, (month 6/month 3)

VAS score -2.92 ± 2.25 0.0001*, (month 6/base) -1.74 ± 1.55 0.0001*, (month 6/base)

Base 4.80 ± 2.70 4.04 ± 2.32 0.804

Month 6 1.88 ± 1.48 2.30 ± 1.56 0.241

DASH score - - - -

Month 6 16.72 ± 5.67 17.37 ± 5.09 0.665
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