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Gender Differences in Bone Mineral Density-Related Factors among Adults: Based on the
Korean National Health and Nutrition Examination Survey 2010-2011
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Purpose: This study aimed to examine the factors related to the bone mineral density (BMD) in male and female adults aged 50
years or older. The factors included were socio-demographics, body mass index (BMI), blood pressure, blood lipids, and health habits.
Methods: As a secondary data analysis, this study used raw data from the 5th Korean National Health and Nutrition Examination
Survey, and selected 2,295 adults aged over 50 years who participated in the survey and had BMD values. The T-score of the femoral
neck was evaluated for BMD. Data were analyzed using descriptive statistics, ANOVA and multiple regression. Results: The factors in-

fluencing the BMD in men were age (3=-.029, p <.001), BMI (B =

.100, p < .001), triglyceride (B =-.001, p=.001), and calcium (p=.001,

p=.003), and the suggested regression equation explained 25.6% of the variance in BMD (F=16.32, p <.001). The factors related to
BMD in women were age (3=-.060, p <.001), BMI (3=.091, p <.001), total cholesterol (3 =-.002, p=.028), HDL cholesterol (3 =.009,
p=.001), and calcium (3=.001, p=.004), and the suggested regression equation explained 47.0% of the variance in BMD (F=61.72,
p <.001). Conclusion: Based on the findings of this study, the modifiable factors, such as BMI, blood cholesterol, and calcium, should

be targeted to improve the BMD in both men and women.
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Source population
The Korea National Health and
Nutrition Examination Survey
Data 2010-2011
(n=17476)

Exclusion criteria (n=13,960)

-Under the age of 50 (n=10,759)
-Investigation items missing (n=315)
-No BMD data of femur neck (n= 2,886)

Eligible population
(n=3516)

Exclusion criteria (n=1,221)

-Treatment for osteoporosis (n=167)

»| -Treatment for hormone therapy (n=325)
-Parathyroid hormone < 50 pg/mL (n=719)
-Parathyroid hormone > 200 pg/mL (n=10)

Final study sample (n=2,295)
Male (n=1,101)
Female (n=1,194)

Figure 1. Flow diagram to identify final study sample.
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Table 1. Characteristics of the Study Population by Gender (N=2,295)
Male (n=1,101) Female (n=1,194)
Variables Categories
n (%) n (%)
Socio-demographic characteristics
Age (years) 50-59 376 (51.7) 484 (46.2)
60-69 399 (28.5) 365 (26.1)
>70 326 (19.8) 345(27.7)
Mean=+SD 60.98+0.36 62.57+0.37
House income Low 320 (22.1) 423(310)
Mid-Low 267 (24.5) 329(294)
Mid-High 252 (25.7) 224(20.3)
) High 262 (27.7) 218(19.3)
Education < Elementary 352 (30.0) 762 (64.1)
Middle 240 (23.2) 182 (16.1)
High 315(285) 190 (14.8)
> College 194 (18.3) 60 (5.0)
Comorbidity None 498 (49.8) 441 (39.0)
1-2 531(43.6) 629 (52.0)
>3 72 (6.6) 124 (9.0)
BMI, blood pressure & blood lipid
BMI Underweight 23(20) 21(1.5)
Normal 430(37.2) 400 (32.8)
Obesity 648 (60.8) 773 (65.7)
BP Normal 267 (26.6) 307 (26.7)
PreHTN 487 (42.6) 489 (41.1)
HTN 347 (30.8) 398 (32.2)
TC (mg/dL) <240 1,032(93.1) 1,017 (86.0)
> 240 69 (6.9) 177 (14.0)
TG (mgy/dL) <200 863 (77.1) 1014 (85.0)
. >200 238(22.9) 180 (15.0)
HDL*(mgy/dL) Low 919 (84.1) 733(613)
Normal 182 (15.9) 461 (38.7)
Health habits
Smoking amount (pack per year) None 176 (14.6) 1,119(92.5)
1-<10 189(17.2) 43(3.9)
10-< 20 187 (17.6) 16 (1.9)
>20 549 (50.6) 16 (1.7)
Alcohol drinking Recommended 730 (61.1) 1,004 (82.3)
> Recommended 371(389) 190 (17.7)
Physical activity Inactive 726 (66.8) 839(70.1)
Minimally active 363 (32.1) 351(294)
R HEPA 12(1.1) 4(05)
Calcium intake Low 873 (785) 1074 (896)
Normal 228(21.5) 120 (10.4)

*HDL Low = male < 35 mg/dL, female <45 mg/dL, Nomal = male 35-55 mg/dL, female 45-65 mg/dL; ‘Calcium intake Low = male < 750 mg/dL, female < 800 mg/
dL, Normal=male > 750 mg/dL, female > 800 mg/dL.

BMI=Body mass index; BP =Blood pressure; HTN = Hypertension; TC=Total cholesterol; TG = Triglyceride; HDL = High density lipoprotein cholesterol; HEPA =Health
enhancing physically active.
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Table 2. Bone Mineral Density of Male and Female according to Characteristics

7IO;"7<I 0|°H 2. I 7C<>I

(N=2,295)

Male (n=1,101)

Female (n=1,194)

Variables Categories
Mean =+ SD F p Mean+SD F p
-0.73+£0.03 303.65 <.001 -1.54+0.03 303.65 <.001
Socio-demographic characteristics
Age (years) 50-59 -046+0.05 51.22 <.001 -1.03+0.05 21053 <001
60-69 -0.77+0.05 -1.72+0.05
>70 -133+£007 -2.50+0.05
House income Low -1.14+0.07 18.35 <.001 -195+0.06 1849 <.001
Mid-Low -083+0.07 -1.64+0.06
Mid-High -0.52+0.07 -1.51+0.09
High -048+0.06 -1.16+0.10
Education < Elementary -096+007 786 <.001 -187+005 3792 <.001
Middle -0.71+£0.06 -1.32+0.10
High -0.65+0.06 -1.10+0.07
Comorbidity ﬁocnc;”ege gg N 882 009 917 ?fé i 852 834 <001
1-2 -0.71+£0.05 -1.73+£0.05
>3 -0.75+0.13 -181+0.13
BMI, blood pressure & blood lipid
BMI Underweight -1.77+0.28 4342 <.001 -285+0.22 28.65 <.001
Normal -1.08+0.05 -1.87+£0.06
Obesity -047+004 -146+0.05
BP Normal -0.74+0.07 127 283 -1.37+£0.07 9.08 <.001
PreHTN -0.77£0.05 -1.68+0.06
HTN -064+0.06 -1.75+£0.07
TC(mg/dL) <240 0.72+004 018 674 -162+005 010 749
> 240 -0.77+0.12 -1.59+0.09
TG (mgy/dL) <200 075004 218 140 -159+0,04 3.23 073
> 200 -063+0.07 -1.79+0.10
HDL* (mg/dL) Low 0774010 0.28 597 1814006 1832 <.001
Normal -0.71+0.04 -149+0.05
Health habits
Smoking amount (pack per year) None -050£0.10 229 077 -1.59+0.04 3.02 029
1-<10 -0.70£0.09 -1.79+£0.18
10-<20 -0.74+0.08 -220+0.23
>20 -0.79+0.05 -1.88+0.21
Alcohol drinking Recommended ~ -0.83+004 1580 <.001 21714004 29.75 <.001
>Recommended  -0.55+0.06 -1.17+£0.09
Physical activity Inactive -0.75+004 1.02 362 2167+005 1.73 179
Minimally active -067+0.06 -149+0.08
HEPA -085+0.13 -1.59+040
Calcium intake' e 0784004 10.54 001 165+004 9.07 003
Normal -0.52+0.07 -1.32+0.10

*HDL Low=male < 35 mg/dL, female <45 mg/dL, Nomal=
dL, Normal=male > 750 mg/dL, female > 800 mg/dL.

BMD =Bone mineral density; BMI=
cholesterol; HEPA = Health enhancing physically active.

mg/dL oJaF o, F4 A& FAd 77.1%, 19 85.0%7 200 mg/dL
o5}tk HDL S| 2| Z-& EA] 84.1%, o4 61.3%00| 4] A
o|aF Tt A7FS oA BAL A 50.6%7} ‘zoﬁ%j ool
a1, o] U ZoT0] 92, 5%tk S P 40 L=y
U 27} 61.1%, 82.3% 1L, A EHE-& 2 66.8%, O:W 70.1%64
‘H|ghE0 & EPTh Zhe-2 WA 78.5%, 91A] 89.6%0]| A EATEF
Hr} B2 AFet= Ao 2 UEl T Table 1).
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male 35-55 mg/dL, female 45-65 mg/dL; ‘Calcium intake Low = male < 750 mg/dL, female < 800 mg/

Body mass index; BP =Blood pressure; HTN = Hypertension; TC = Total cholesterol; TG = Triglyceride; HDL = High density lipoprotein
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Table 3. Predictors Influencing the Bone Mineral Density of Male and Female (N=2,295)
Male (n=1,101) Female (n=1,194)
Variables
B t p B t p
Socio-demographic characteristics
Age (years) -03 -6.85 <.001 -06 -15.54 <.001
House income* (Low =0) 04 1.24 214 04 122 224
Education* (Elementary=0) 02 064 520 08 195 052
Comorbidity 02 0.76 449 -01 -022 827
BMI, blood pressure & blood lipid
BMI 10 777 <.001 09 12.08 <.001
BP* (Normal =0) 02 044 657 02 061 539
TC <01 092 357 <01 -2.20 028
TG -01 -3.19 001 <01 -043 667
HDL <01 -0.05 959 01 3.24 001
Health habits
Smoking amount -01 -1.54 124 <.01 0.21 833
Alcohol drinking* (Recommended = 0) 03 1.00 317 04 145 149
Physical activity* (Inactive=0) -03 -0.72 471 -02 -0.27 785
Calcium intake <.01 3.01 003 <.01 291 004
F(p 16.32 (<.001) 61.72 (<.001)
R 26 47
*Dummy coded.

BMD=Bone mineral density; BMI=Body mass index; BP = Blood pressure; TC=Total cholesterol, TG =Triglyceride; HDL=High dendsity lipoprotein cholesterol.
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