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ABSTRACT

Objectives: The purpose of this study was to determine which factors influence the
bone mineral density (BMD) of total femur (TF), femoral neck (FN) and lumbar spine
(LS) of the adult men by analyzing nationally representative Korean survey data.

Methods: This study was conducted based on the data of 1,770 men aged 19-64 years
from the Fifth Korea National Health and Nutrition Examination Survey (KNHANES
V), 2010~2011. The BMD was analyzed by various factors (general characteristics,
anthropometric data, health habits, chronic diseases, nutrient intake status). SPSS
statistics for complex samples was used to analyze the data.

Results: We observed that the BMD decreased significantly with aging. The BMD in
each of the second lowest quartile of waist circumference (in TF & FN) and body mass
index (in TF & LS) was lower than the respective BMD in the highest quartile group.
The BMD in FN was higher in the group who reported the weight training. The BMD
in LS was lower in hypercholesterolemia group than in the normal group. The BMD
in TF, FN and LS was lower in hypertriglyceridemia group and in diabetes group than
in the normal group. The BMD in TF, FN and LS was higher in the group with <
Estimated Average Requirement iron intake. But there was no evidence to suggest that
the BMD was related with educational level, income level, smoking, alcohol intake,
anemia and nutrient intake status (except for iron).

Conclusions: This study suggested that aging, waist circumference, body mass index,
weight training, hypercholesterolemia, hypertriglycemia, diabetes were site-specifically
associated with the BMD in TF, FN and LS in the adult men. These bone site-specific
factors need to be considered for the prevention of osteoporosis.
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Table 1. Bone mineral density (g/cm?) in fotal femur, femoral neck and lumbar spine of subjects according to general characteristics of

the study population
Total femur Femoral neck Lumbar spine
Total (n=1,770) 0.98+0.00" 0.84+£0.01 0.98+£0.00
Region Urban area (n=1,431) 0.98+0.00 0.84+0.00 0.97+0.00
Rural area (n=339) 0.98+0.01 0.83+0.01 0.98+0.01
p value? 0.645 0.573 0.743
Educational level < Elementary school (h=637) 0.98+0.01 0.84+0.01 0.98+0.01
Middle school (n=180) 0.97£0.01 0.84+0.01 0.97£0.01
High school (n=386) 0.98£0.01 0.84+0.01 0.98+0.01
> College (N=399) 0.98+£0.01 0.84+0.01 0.98£0.01
p value 0.828 0.990 0.925
Income level® Low (n=435) 0.97£0.01 0.83+0.01 0.96£0.01
Mid-low (n=475) 0.98+£0.01 0.84+0.01 0.98£0.01
Mid-high (n=432) 0.98+£0.01 0.83+£0.01 0.97£0.01
High (n=417) 0.99+0.01 0.85+£0.01 0.99£0.01
p value 0.158 0.223 0.129
Age (years) 19-29 (n=244) 1.01+£0.01° 0.91£0.01° 1.00+0.01°
30-39 (n=423) 0.98+0.01° 0.85+0.01° 0.98+0.01%®
40-49 (n=419) 0.98+0.01° 0.82+0.01° 0.97+0.01%®
50-64 (n=684) 0.95+0.01°¢ 0.78+0.01° 0.96+0.01°
p value < 0.007 % < 0.007 #*x* 0.006**

1) Mean=£ SE by GLM analysis
2) p value for overall Wald F test for this variable from GLM

3) Adjusted per capita income (monthly household mcome/\/number of household members) grouped by gender and by age

(Byears span)
**: p < 0.01, #** p <0.001

a,b,c,d: Different superscript letters in a column indicate significant difference among groups by Bonferroni's test at o=0.05
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Table 2. Bone mineral density in total femur, femoral neck and lumbar spine of subjects according to the anthropometric quartile

Total femur Femoral neck Lumbar spine
Waist circumferences <66.5 (N=406) 0.98+0.01"® 0.84+0.01% 0.98+0.01
(cm) 66.5~75.8 (N=412) 0.96+0.01° 0.82+0.01° 0.96+0.01
75.8~85.0 (N=400) 0.98+0.01% 0.83+0.01%® 0.97+0.01
>85.0 (n=408) 0.99+0.01° 0.85+0.01° 0.99+0.01
p value? 0.045* 0.010* 0.084
Body mass index <20.36 (n=352) 0.99+0.01%® 0.85+0.01 0.98+0.01%®
(kg/m?) 20.36~22.76 (n=357) 0.96+0.01° 0.82+0.0] 0.96+0.01°
22.76~25.20 (N=353) 0.97 £0.01% 0.83£0.01 0.97+0.01%
>25.20 (n=352) 0.99+0.01° 0.85+0.01 0.99+0.01°
p value 0.027* 0.093 0.024*

1) Age - adjusted Mean =+ SE by GLM analysis

2) p value for overall Wald F test for this variable from GLM

* p < 0.05 **: p<0.0l]

a,b: Different superscript leffers in a column indicate significant difference among groups by Bonferroni's test at a=0.05
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Table 3. Bone mineral density in total femur, femoral neck and lumbar spine of subjects according to the health habits

Total femur Femoral neck Lumbar spine
Smoking No (n=1,116) 0.98+0.00" 0.84+0.00 0.98+0.01
Quit (n=248) 0.99+0.01 0.85+0.01 0.97£0.01
Yes (n=239) 0.98+0.01 0.84+0.01 0.97+£0.01
p value? 0.420 0.597 0.191
Alcohol infake No? (n=701) 0.98+0.01 0.84+0.01 0.98+0.01
Yes (n=901) 0.98+0.00 0.84+0.00 0.98+0.00
p value 0.457 0.665 0.902
Weight fraining Yes¥ (n=379) 0.99+0.01 0.85+0.01 0.98+0.01
No (n=1,030) 0.97+0.00 0.83+0.00 0.97+£0.00
p value 0.077 0.017* 0.515
Stretching Yes® (n=752) 0.98+0.01 0.84+0.01 0.98+0.01
No (n=657) 0.97+£0.01 0.83x£0.01 0.97£0.01
p value 0.316 0.060 0.627
Walking Yes® (n=755) 0.98+0.01 0.84+0.01 0.98+0.01
No (n=653) 0.98+0.01 0.84+0.01 0.97£0.01
p value 0.633 0.896 0.227

1) Age, WC, BMI (fotal femur)-, age, WC (femoral neck)-, age, BMI (lumbar spine)- adjusted Mean + SE by GLM analysis
2) p value for overall Wald F test for this variable from GLM

3) < 1 glass/month

4) >1 days/week

5) >4 days/week

* p < 0.05

Table 4. Bone mineral density in total femur, femoral neck and lumbar spine of subjects according to chronic diseases

Total femur Femoral neck Lumbar spine
Hypertension Normal (n=534) 0.99+0.01" 0.85+0.01 0.98+0.01
Prehypertension? (n=299) 0.96+0.01° 0.83+0.01 0.96£0.01
Hypertension® (n=336) 0.98+£0.01%° 0.84+0.01 0.97£0.01
p valug? 0.025% 0.185 0.197
Hypercholesterolemia Normal (n=969) 0.98+0.00 0.85+0.00 0.98+0.00
Abnomal® (n=142) 0.96+0.01 0.83+0.01 0.95+0.01
p value 0.144 0.062 0.028*
Hypertriglyceridemia Normal (n=939) 0.98 £ 0.01 0.85+0.01 0.98 £0.01
Abnormal® (n=131) 0.95+0.01 0.81£0.01 0.94£0.01
p value 0.004* 0.007*x* 0.002%*
Anemia Normal (n=1,213) 0.98+0.00 0.84+0.00 0.97+0.00
Abnomal” (n=103) 0.98+0.01 0.85+0.01 1.00+0.02
p value 0.792 0.713 0.058
Dicbetes Normal (n=856) 0.98+0.01° 0.84+0.01° 0.98+£0.01°
Prediabetes® (n=220) 0.97+0.01° 0.83+0.01° 0.96+£0.01%°
Diabetes” (n=35) 0.91+£0.02° 0.76 £0.02° 0.93+£0.02°
p value 0.007 ** < 0.007 #k* 0.045*

1) Age, WC, BMI (fotal femur)-, age, WC, weight fraining (femoral neck)-, age, BMI (lumbar spine)- adjusted Mean=+ SE by GLM
analysis

2) 140 > Systolic blood pressure > 130 mmHg or 90 > diastolic blood pressure > 85 mmHg

3) Systolic blood pressure > 140 mmHg or diastolic blood pressure > 90 mmHg or drug

4) p value for overall Wald F test for this variable from GLM

5) Total cholesterol > 240 mg/dL or drug

6) TG =200 mg/dL

7) Hemoglobin < 13 g/dL

8) 100 mg/dL < Fasting blood glucose < 125 mg/dL

9) Fasting blood glucose > 125 mg/dL without freatment

* p<0.05 ** p<0.01

a,b: Different superscript letters in a column indicate significant difference among groups by Bonferroni's test at a=0.05
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Table 5. Bone mineral density in fotal femur, femoral neck and lumbar spine of subjects according to nutrient intake status

Total femur Femoral neck Lumbar spine
Energy > 75%EER" (n=728) 0.98+0.012 0.84+0.01 0.97+£0.01
<75%EER (n=1,042) 0.97+0.01 0.84+0.01 0.98+£0.01
p value® 0.256 0.976 0.944
Protein > EARY (n=1,406) 0.98+0.00 0.84+0.01 0.97+£0.01
<EAR (n=364) 0.98+0.01 0.85+£0.01 0.99+0.01
p value 0.491 0.548 0.196
Calcium > EAR (n=584) 0.98+0.01 0.84+0.01 0.97+£0.01
<EAR (n=1,186) 0.98+0.00 0.84+0.01 0.98+0.01
p value 0.841 0.830 0.561
Iron > EAR (n=1,396) 0.97+0.00 0.84+0.01 0.97+£0.00
<EAR (n=374) 1.00+0.01 0.86+£0.01 1.00£0.01
p value 0.017* 0.013* 0.003**
Vitamin A > EAR (n=951) 0.98+0.01 0.84+0.01 0.97+£0.01
<EAR (n=819) 0.98+0.01 0.84+0.01 0.98+£0.01
p value 0.571 0.515 0.664
Thiamin >EAR (n=1,179) 0.98+0.00 0.84+0.01 0.98+0.01
<EAR (n=591) 0.98+0.01 0.84+0.01 0.97+£0.01
p value 0.905 0.887 0.780
Riboflavin > EAR (n=999) 0.98+0.01 0.85+0.01 0.98+0.01
<EAR (n=771) 0.97+0.01 0.84+0.01 0.97+£0.01
p value 0.462 0.307 0.346
Niacin >EAR (n=1,182) 0.98+0.00 0.84+0.01 0.98+0.00
<EAR (n=588) 0.98+0.01 0.85+0.01 0.97+£0.01
p value 0.666 0.341 0.906
Vitamin C > EAR (N=934) 0.97+0.01 0.84+0.01 0.97+£0.01
<EAR (n=836) 0.98+0.01 0.85+£0.01 0.98+£0.01
p value 0.215 0.410 0.754

1) Estimated energy requirements

2) Age, WC, BMI, energy (fotal femur)-, age, WC, weight fraining, energy (femoral neck)-, age, BMI, energy (lumbar spine)- adjusted

Mean £ SE by GLM analysis
3) p value for overall Wald F test for this variable from GLM
4) Estimated average requirement
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