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[Abstract] Objective  To determine the relationship between serum levels of 25(OH)D and 1,25(OH),D
and the hand-grip strength and balance ability of women in Sichuan, China. Methods A cross-sectional study on a
representative sample of 1 095 women aged 29-95 yr. in Sichuan Province was undertaken. Their hand-grip strength
and balance ability were assessed using a hand-held dynamometer and the short physical performance battery
(SPPB) ., respectively. The participants were divided into four groups according to the level of serum 25(OH)D.
sufficient (=75 nmol/L), insufficient (51-75 nmol/L), deficiency (25-50 nmol/L), and serious deficiency (<C
25 nmol/L). General liner models were established to compare the differences of the four groups in balance ability.
Logistic regression models were established to examine the associations of serum 25(OH)D and 1,25(OH),;D with

hand-grip strength and physical performance. Results About 70. 9% of the participants had vitamin D deficiency.
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Those with vitamin D insufficiency or deficiency were more likely to reside in a higher latitudinal area (P<C0.001),
spend less time in outdoor activities (P=0.013), and take less vitamin D supplements (P<C0. 001). Older women
(=65 years) had lower serum 25(OH)D (P=0. 001) and were more likely to have <{50 nmol/L 25(OH)D than
their younger counterparts (74.6% vs. 68.9% , P=0.046). However, no significant age differences were found in
serum 1,25(OH),D. Serum levels of 25(OH)D and 1,25(OH),D were not found to be associated with hand-grip
strength and balance ability after adjusting for confounding factors. Hand-grip strength and balance ability decreased
with age (OR=1. 066, P<(0.001; OR=1.111, P<C0.001). Higher body mas was associated with higher hand-grip
strength (OR=0. 958, P<C0. 001). Higher serum albumin (OR = 0. 896, P=0. 001) and longer walking time

549 %

(OR=0.799, P=0.001) were associated with higher balance ability. Conclusion

Serum levels of 25(OH)D and

1.25(OH) 2D are not associated with hand-grip strength and balance ability.
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Table 1 Characteristics of study participants
c(25 (OH)DJ/(nmol/L)
Characteristic Total P
<25 25-50 51-75 =>75

n 1095 92 684 256 63
Age/ yr. ,x*ts 58.1+13.9 60.8+15.3 57.9413.7 58.1414.1 55.4412.9 0.119
Menopause/case (%) 736 (67.2) 62 (67.4) 456 (66.7) 176 (68.8) 42 (66.7) 0. 945
BMI/(kg/m?),x+s 24.0%3.4 24,0%3.5 24.143.4 23.943.5 23.943.5 0. 834
High latitude/case (%) 723 (66.0) 74 (80.4) 515 (75.3) 121 (47.3) 13 (20.6) <<0. 001
Rural area/case (%) 537 (49.0) 47 (51. D) 324 (47.4) 131 (51.2) 35 (55.6) 0. 484
Smoking/case (%) 21 (1.9 4 (4.3) 15 (2.2) 1¢0. 4 1(1.6) 1. 000
Drinking/case (%) 67 (6.1) 7 (7.6) 46 (6.7) 12 (4.7) 2 (3.2) 0.448
Vitamin D intake/case (%) 95 (8.7) 4 (4.3) 48 (7.0) 31 (12. D 12 (19.0) 0. 001
Sun exposure/(h/d) ,median (P35 ,P75) 2.0 (1.0-3.5) 2.0 (1.0-3.0) 2.0 (1.0-3.5) 2.0 (1.0-4.0) 3.0 (1.0-5.0) 0.013
Walking time/(h/d) smedian (P35 ,P75) 2.0 (1.0-3.0) 2.0 (1.0-3.0) 2.0 (1.0-3.0) 2.0 (1.0-3.0) 2.0 (1.0-4.0) 0. 804
Discase/case (%)

Rheumatoid arthritis 102 (9.3) 9 (9.8) 57 (8.3) 26 (10.2) 10 (15.9) 0.236

Liver disease 28 (2.6) 2(2.2) 20 (2.9 6 (2.4) 0 (0.0) 0. 380"

Kidney disease 30 (2.7) 3(3.3) 15 (2.2) 10 (3.9 2(3.2) 0.524

Digestive disease 53 (4. 8) 4 (4.3) 33 (4.8) 13 (5. 1) 3(4.8) 0.993

Chronic diseases 417 (38. 1) 37 (40.2) 260 (38.0) 98 (38.4) 22 (34.9) 0.928

Fracture 182 (16.6) 15 (16.3) 115 (16. 8) 44 (17.2) 8 (12.7) 0.853
Fall/case (%) 160 (14. 6) 5 (5.4) 95 (13.9) 47 (18.4) 13 (20.6) 0.011
c(1,25(0H): DI/ (pmol/L) .z £ 104.54+45.6  89.8+41.5 102.9+47.4  110.5444.6  124.9450.9 <0. 001
¢(PTH)/(pmol/L),x*+s 6.9+4.6 8.8+7.6 6.944.3 6.543.8 6.31+3.6 <0. 001
P(AI4B>/<g/IA)7;iS 46.1+3.1 46.1+3.1 46.3+3.1 45.8+3.0 45.4+3.2 0.028
c(Ca. s)/(mmol/L) ,x*s 2.37£0.10 2.337£0.10 2.3740.10 2.3840.09 2.4040. 11 <C0. 001
¢(P.s)/(mmol/L) ,x % 1.10£0. 18 1.12£0.18 1.11£0.18 1.08£0. 16 1.05£0. 19 0.017

The reference range of the serological indicators: PTH (parathyroid hormone) 1. 60-6. 90 pmol/L; ALB (albumin) 40. 0-55.0 g/L; Ca. s

(serum calcium) 2. 10-2. 74 mmol/L; P. s (serum phosphorus) 0. 81-1. 45 mmol/L
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Table 2 Adjusted muscle function measures of study participants and their serum 25(OH) D status

Muscle function c(25(OH)DJ/(nmol/L) P
measures <25 25-50 51-75 =175
n 92 684 256 63
SPPB score
Unadjusted 10.5242. 04 10.79+£1. 92 10.73+£2.02 11.03=+1.65 0.424
Model 1 10.63+0. 17 10. 73+0. 06 10.87+0. 10 11.05+0. 21 0. 314
Model 2 10.61+0. 17 10. 74+0. 06 10.87+0. 10 11.06+0. 21 0. 301
Hand-grip strength/kg
Unadjusted 9.27+8.54 11.76+9. 00 10. 68+38. 86 10. 80+8. 09 0.047"
Model 1 9.724+0.79 11.30+0. 30 11.254+0. 49 11.35+0. 99 0. 308
Model 2 10.0240. 80 11.26+0. 29 11.1840. 48 11.234+0. 97 0. 534

Model 1 was adjusted for age, latitude, sun exposure, walking time, body mass (only in the analysis of hand-grip strength) , BMI (only in

the analysis of SPPB test) , chronic disease, rheumatoid arthritis, {racture and fall frequency; model 2 was adjusted for variables in model 1 plus

Ca.s, P.s, ALB, PTH. % Dunnett¢ test after one-way ANOVA

#*3 IMF25(0DD.1.25(0H),D K FESHAIEEH KX FR

Table 3 Associations of serum levels of 25(OH)D and 1,25(OH),D with muscle function measures

Odds ratio (P)

Model SPPB score<10 Hand-grip strength<16 kg
25(OH)D 1,25(0H) ;D 25(OH)D 1.25(0OH) ;D
Unadjusted 0.997 (0.553) 0.999 (0. 435) 1. 004 (0. 257) 0.999 (0.622)
Model 1 1.000 (0. 958) 0. 999 (0.469) 0.997 (0.457) 0.998 (0.174)
Model 2 0.999 (0. 880) 0.998 (0.451) 0.998 (0.630) 0.998 (0.171)

Model 1 was adjusted for age, latitude, sun exposure, walking time, body mass (only in the analysis of hand-grip strength) , BMI (only in

the analysis of SPPB test) , chronic disease, rheumatoid arthritis, fracture and fall frequency; model 2 was adjusted for variables in model 1 plus

Ca.s, P.s, ALB, PTH
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