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Effect of Vitamin D on Muscular Strength in Postmenopausal Women: A Meta-Analysis

Kang, Purum' - Kim, Jeehyoung’ - Kim, Myung Jin®
'College of nursing, Korea University, Seoul; 2Department of Orthopedic Surgery, Seoul Sacred Heart General Hospital, Seoul, Korea

Purpose: Postmenopausal women are a unique population with high risk for the degeneration of muscle. The aim of the present
meta-analysis was to accurately evaluate the effects of vitamin D on muscular strength in postmenopausal women. Methods: A re-
view was conducted using electronic databases, including PubMed, EMBASE, Ovid Medline, CINAHL complete, and the Cochrane Li-
brary from inception through 19 March 2019. Included studies were selected by two independent reviewers. The meta-analysis were
performed using Review Manager 5.3 software. Results: A total of nine randomized controlled clinical trials were included in this re-
view. Vitamin D interventions led to no changes in the upper limb muscle strength (mean difference -0.16, 95% Cl: -1.09 to 0.77),
lower body muscle strength (standard mean difference 0.08, 95% Cl: —0.11 to 0.26), and back/hip muscle strength (standard mean
difference 0.06, 95% Cl: —0.05 to 0.17). Conclusion: Pooled results from eight studies indicated that supplementation of vitamin D
did not increase muscle strength in postmenopausal women. Apparently, the present review suggests that supplementation of vita-
min D alone had no didn't show any beneficial effects on muscle strength in postmenopausal women.

Key Words: Postmenopause; Vitamin D; Muscle strength; Meta-analysis as topic
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QUA]EE 7l 20 ng/mL (50 nmol/L)o|8}E ZAH, 21-29 ng/mL (52.5~
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(preferred reporting items for systematic reviews and meta-analysis,
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Headings) & 3Z35Hic} =8 A ek oh-5-3k 2t (AB ran-
dom* OR TI random) AND (TT (Muscle OR Muscle strength OR mus-
cle power OR physical strength OR muscle volume) OR AB (Muscle OR
Muscle strength OR muscle power OR physical strength OR muscle vol-

https://doi.org/10.7586/jkbns.2019.21.4.239



20|l 0|2 = =2} BiERZA

Table 1. The PICO (Participants, Interventions, Comparison, and Out-
comes) of this Study

Participants Postmenopausal woman or Old woman > 65 years of age
Interventions  Vitamin D supplementation (Including all form and all dose)
Comparison Did not receive vitamin D

Outcomes Muscle health variables (muscle strength)

ume), AND (woman OR menopause OR female) AND
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o Studies collected through
database searching (n=2849)
Studies after duplicates removed
(n=655)
Excluded (631)
l—> - Irrelevant outcomes or topics (563)
- — -non RCT (68)
. Full-text studies assessed for eligibility
Excluded (15)
» | -Inappropriate outcome (7)
- Inappropriate control group (5)
Studies included in meta-analysis - Study notfimited to women (2)
(h=9) - Participants had condition affection
metabolism (diabetes mellitus) (1)

Figure 1. Flowchart of literature search

Table 2. Summary of Baseline Characteristics of Included Studies

Author (year) Study design oubj ects. Intervention Control Outcome : e pf

characteristics intervention

Cangussu (2015) [A1] Double-blind, RCT 160 postmenopausal Vitamin D3 Placebo Hand grip test 9 month
women supplementation Chair rising test

Age (50-65) (1,0001U)

Saito (2016) [A2] Open-label, RCT 50 postmenopausal  Eldecalcitol Alendronate Hand grip test 6 month
women with (0.75ug/day) (35mg/week) Back extensor strength
05teoporosis +alendronate liopsoas muscle

Age (63-86) (35mg/week) strength

Janssen (2010) [A3] Double-blind, RCT 41 female geriatric ~ Vitamin D Placebo/day-+calcium  Hand grip test 6 month

patients (cholecalciferol) 500 mg/day Knee extension strength
Age (>65) 400 IU/day + calcium Leg extension power
500 mg/day

Zhu (2010) [A4] Double-blind, RCT 261 Women plasma 1,000 IU ergocalciferol Placebo/day+ Ankle dorsiflexion 1 year
25(0H)D (vitamin D2)/day 1,000 mg/d of calcium Knee flexor & extensor
concentration less  +1,000 mg/d of Hip extensor & abductor
than 24 ng/mL calcium Hip flexor & adductor

Age (70-90)

Mason (2016) [AS] Double-blind, RCT 218 overweightand  Vitamin D3 Placebo-+lifestyle-based 1 RM leg press 1 year
obese supplementation weight loss program
postmenopausal (cholecalciferol, (diet, exercise)
women 2,000 |U/d)+lifestyle-

Age (50-75) based weight loss
program
(diet, exercise)

Wood (2014) [A6] Double-blind, RCT 265 postmenopausal 400 or 1,000 .U. Placebo Hand grip test 1 year

women vitamin D3
Mean age (63.8)

Suebthawinkul (2018) [A7] Double-blind, RCT 87 postmenopausal  Total ergocalciferol Placebo capsules per  Hand grip test 12 week

women 40,000 U per week week+calcium
Age (45-60) +calcium carbonate carbonate tablet
tablet 1,000mg per day 1,000mg per day

Songpatanasilp (2009) [A8] Double-blind, RCT 39 postmenopausal  Alfacalcidol 0.5 mg/d Placebo 0.5 mg/d Quadriceps muscle 12 week
women +calcium carbonate +calcium carbonate  strength at 30°/sec

Age (>65) 1,500 mg/d 1,500 mg/d and at 60°%/sec

Hara (2013) [A9] Open-label, RCT 94 postmenopausal  Alfacalcidol 1.0pg/day Calcium 200mg/day  Back extensor strength
women with +calcium 200mg/day +alendronate
0steoporosis + alendronate 35mg/week  35mg/week

Age (55-75) + back extensor + back extensor

exercise

exercise

RCT, Randomized Controlled Trial.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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B Low risk of bias
Unclear risk of bias
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Figure 2. Risk of bias graph (a) and summary (b) among selected study
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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gholst Ayt ai7) 9= Ao & ERgTtHmean difference -0.16,
95% CI: ~1.09 to 0.77)(Figure3A). 5|7 & o144 2] 81A] -5 tfjgt &
22 kel St kA TR S ALk n, vERID #E
Qo] n]x]&= ggFo] gl 210 2 LpER Thstandard mean differ-
ence 0.08, 95% CI: ~0.11 to 0.26)(Figure3B). TFA|2}O 2 |7 3 oA
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244 RS Y- YB3
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl 1V, Fixed, 95% CI
Cangussu_2015_hand grip 244 134 80 239 107 80 6.1% 0.50 [-3.26, 4.26] -
Janssen_2010_hand grip 167 51 17 183 44 24 97% -1.60[-4.60, 1.40] —
Saito_2016_hand grip 209 31 18 208 39 17 158% 0.10[-2.24,2.44] I —
Suebthawinkul_2018_hand grip  24.08 4.9 44 23.01 4.12 44 242% 1.07 [-0.82, 2.96] -
Wood_2014_hand grip 218 5.1 90 225 45 91 44.1% -0.70[-2.10,0.70] L
Total (95% Cl) 249 256 100.0% -0.16 [-1.09, 0.77] ?
Heterogeneity: Chi? = 3.25, df = 4 (P = 0.52); I = 0% L t T f d
Test f Il effect: Z = 0.33 (P = 0.74 -10 S 0 S 10
est for overall effect: 2 = 0.33 (P = 0.74) Favours [experimental] Favours [control]
Experimental Control Std. Mean Difference Std. Mean Difference
r r M D Total M D Total Weight IV, Random. 95% CI IV, Random. 95% Cl
Cangussu_2015_chair rising 158 4.6 80 131 54 80 12.6% 0.54 [0.22, 0.85] -
Janssen_2010_knee extension 180.2 76.9 36 182.3 69.6 34 8.8% -0.03 [-0.50, 0.44] I
Janssen_2010_leg extension 66.6 30.3 36 78.3 49.6 34 87% -0.28 [-0.75, 0.19] /T
Mason_2016_1 RM leg press 172 426 107 180 488 106 13.9% -0.17 [-0.44, 0.10] 1
Songpatanasilp_2009_quadriceps 30  20.28 8.84 21 16.09 5.28 19 6.0% 0.56 [-0.08, 1.19] T
Songpatanasilp_2009_quadriceps 60  20.32 856 21 15.05 6.13 19 5.9% 0.69 [0.05, 1.33] —
Zhu_2010_ankle dorsiflexion 109 37 129 109 4 132 147% 0.00 [-0.24, 0.24] T
Zhu_2010_knee extensor 18 5 129 183 55 132 14.7% -0.06 [-0.30, 0.19] T
Zhu_2010_knee flexor 129 35 129 13 39 132 147% -0.03[-0.27, 0.22] T
Total (95% Cl) 688 688 100.0% 0.08 [-0.11, 0.26] ’
Heterogeneity: Tau? = 0.05; Chi? = 21.30, df = 8 (P = 0.006); I* = 62% 4‘1 2 p 2 jl
Test for overall effect: Z = 0.82 (P = 0.41) Favours [experimental] Favours [control] e
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed. 95% CI 1V, Fixed, 95% CI
Hara_2013_back extensor 186 69.3 50 171.6 64.7 44 7.7% 0.21[-0.19, 0.62] T
Saito_2016_back extensor 151.3 60.2 18 136.4 53.1 17 2.9% 0.26 [-0.41, 0.92] ]
Saito_2016_iliopsoas muscle  138.8 27.2 18 138.6 23.7 17 2.9% 0.01[-0.66, 0.67] -1
Zhu_2010_hip abductor 145 41 129 141 49 132 21.6% 0.09 [-0.15, 0.33] ™
Zhu_2010_hip adductor 164 42 129 163 52 132 21.6% 0.02 [-0.22, 0.26] T
Zhu_2010_hip extensor 172 52 129 169 6.2 132 21.6% 0.05[-0.19, 0.29] T
Zhu_2010_hip flexor 154 42 129 154 48 132 21.6% 0.00 [-0.24, 0.24] B
Total (95% Cl) 602 606 100.0% 0.06 [-0.05, 0.17]
Heterogeneity: Chi? = 1.29, df = 6 (P = 0.97); 12 = 0% 4‘1 2 5 2 j‘
Test for overall effect: Z = 1.02 (P = 0.31) Favours [experimental] Favours [control] e
Figure 3. Forest plot for upper limb muscle strength (a), lower body muscle strength (b) and back and hip muscle strength (c)
Table 3. Subgroup Analysis by Baseline Vitamin D Status and Age
Mean differencetor
Group Number of data Standard mean 95% confidence interval ~ overall effect (p) P (%)
difference
Upper limb muscle 5 -0.16" -1.09t00.77 033 (0.74) 0
Age <65 2 095" -0.73t02.64 1(0.27) 0
Vitamin D deficiency 4 -0.21° -1.22t00.70 0 40 (0.69) 6
Lower body muscle 9 0.08 -0.11t00.26 0.82 (0.41) 62
Vitamin D insufficient 3 030 -0.321t0092 0.95 (0.34) 78
Vitamin D deficiency 6 0.04 -0.16t00.24 0.38(0.70) 60
Age >65 7 0.00 -0.13t00.12 0.03(0.97) 19
Back/hip muscle 7 0.06 -005t00.17 1.02(0.31) 0
Vitamin D deficiency 5 0.05 -0.061t00.17 092 (0.36) 0
(standard mean difference 0.06, 95% CI: ~0.05 to 0.17)(Figure3C). .01 A3}= Table 30 VFERHSITE T3 Atztoi =] Ay vie}k
H[EID B3 Qo] o] mj2]= axprt Aol whet zto|7F WID] ¢Fo] HIERID X f¥o] {Lejof| n]2]= Aol PoFS 1]
ol BRelsl] Sl A o w 65M1 S VIR0 R Bewd e A|=x] ERlsly] 98] Atelxzt HEID Auol e Ael
(634 OV TH2 65 oPhE Lhiro] Bh9) Ak B AL wlERHID 25 ARfE ATS theo] 5H9] ek £ Shoict
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