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Abstract This study compared the unweighted sample design, frequency weighted sample design and complex
sample design to using 2009 Korea National Health and Nutrition Examination Survey in an effort to identify
whether or not there is any difference in potential risk factors. Pearson chi-square test and Rao-scott chi-square
test were applied to the analytic methods. As a result of analyses, all the variables were overestimated as
significant risk factors in case of the unweighted sample design to which only the frequency weights were
applied. In addition, there were differences in the confidence levels and results from the simple random
sampling analysis and complex sample design to which no weight was applied. It is necessary to carry out the
complex sample design rather than the analysis to which the frequency weights are applied, in order to ensure
the findings to represent the whole population when our national statistics data is used.
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[Table 1] General characteristics of Korean population according to sampling weight

Characteristics Unweighted N (%) Weighted N (weighted %)

Total 4,601 26,541,594
Sex

Man 1,988 (43.2) 13,515,089 (50.9)

Woman 2,613 (56.8) 13,026,504 (49.1)
Age

19~39 2,237 (48.6) 14,095,276 (53.1)

40~59 2,364 (51.4) 12,446,317 (46.9)
Education level

Elementary school 485 (10.6) 2,360,226 (8.9)

Middle school 468 (10.2) 2,356,567 (8.9)

High school 2,065 (45.1) 12,392,293 (47.0)

> College 1,559 (34.1) 9,282,028 (35.2)
Income

Ist quartile 472 (10.4) 2,679,287 (10.2)

2ed quartile 1,023 (22.5) 5,822,237 (22.2)

3rd quartile 1,482 (32.5) 8,560,445 (32.6)

4th quartile 1,578 (34.6) 9,167,888 (35.0)
Occupation

Economically inactive 1,495 (32.6) 8,457,795 (32.0)

Non-manual worker 2,003 (43.6) 12,061,732 (45.6)

Manual worker 1,091 (23.8) 5,932,687 (22.4)
Smoking

Nonsmoker 2,674 (58.3) 13,914,524 (52.6)

Past smoker 731 (15.9) 4,629,069 (17.5)

Current smoker 1,184 (25.8) 7,908,621 (29.9)
Alcohol drinking

<1 time per month 1,815 (39.6) 9,521,125 (36.0)

>1 time per month 2,774 (60.4) 16,931,090 (64.0)
Thyroid disorders

Yes 148 (3.2) 728,921 (2.8)
Dysphonia

Yes 276 (6.0) 1,709,209 (6.4)
Self reported voice problem

Yes 278 (6.0) 1,601,825 (6.0)
Subjective health status

Good 2,080 (45.4) 12,289,889 (46.6)

Normal 1,687 (36.9) 9,781,093 (37.1)

Bad 811 (17.7) 4,322,887 (16.4)
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[Table 2] Prevalence of Dysphonia and characteristics

243 ol

=
o ‘_—F}\-]

(e}

Weighted N (weighted %)

ND

Dysphonia

Variables Unweighted N (%)
ND Dysphonia

Age

19~39 1,841 (92.6) 147 (7.4)

40~59 2,484 (95.1) 129 (4.9)
Sex

Man 1,841 (92.6) 147 (7.4)

Woman 2,484 (95.1) 129 (4.9)
Education level

Elementary school 451 (93.0) 34 (7.0)

Middle school 434 (92.7) 34 (7.3)

High school 1,951 (94.5) 144 (5.5)

> College 1,466 (94.0) 93 (6.0)
Income(home)

1st quartile 437 (92.6) 35 (7.4)

2en quartile 961 (93.9) 62 (6.1)

3rd quartile 1,406 (94.9) 76 (5.1)

4th quartile 1,478 (93.7) 100 (6.3)
Occupation

Economically inactive 1,416 (94.7) 79 (5.3)

Non-manual worker 1,877 (93.7) 126 (6.3)

Manual worker 1,020 (93.5) 71 (6.5)
Smoking

Nonsmoker 2,550 (95.4) 124 (4.6)

Past smoker 682 (93.3) 49 (6.7)

Current smoker 1,081 (91.3) 103 (8.7)
Alcohol drinking

<1 time per month 1,712 (94.3) 103 (5.7)

>1 time per month 2,061 (93.8) 173 (6.2)
Thyroid disorders

No 4,175 (94.0) 266 (6.0)

Yes 138 (93.2) 10 (6.8)
Self reported voice problem

No 4,116 (95.2) 207 (4.8)

Yes 209 (75.2) 69 (24.8)
Subjective health status

Good 1,966 (94.5) 114 (5.5)

Normal 1,592 (94.4) 95 (5.6)

Bad 745 (91.9) 66 (8.1)

12,475,456 (92.3)
12,356,929 (94.9)

12,475,456 (92.3)
12,356,929 (94.9)

2,203,659 (93.4)
2,165,540 (91.9)
11,615,568 (93.7)
8,701,332 (93.7)

2,462,180 (91.9)
5,468,488 (93.9)
8,062,833 (94.2)
8,546,685 (93.2)

7,981,975 (94.4)
11,248,919 (93.3)
5,512,113 (92.9)

13,268,020 (95.4)
4,304,428 (93.0)
7,170,559 (90.7)

8,974,043 (94.3)
15,768,963 (93.1)

24,060,664 (93.5)
682,343 (93.6)

23,622,627 (94.7)
1,209,757 (75.5)

11,547,762 (94.0)
9,167,617 (93.7)
3,973,473 (91.9)

1,039,634 (7.7)
669,576 (5.1)

1,039,634 (7.7)
669,576 (5.1)

156,567 (6.6)
191,027 (8.1)
776,725 (6.3)
580,697 (6.3)

217,108 (8.1)
353,749 (6.1)
497,612 (5.8)
621,203 (6.8)

475,821 (5.6)
812,814 (6.7)
420,575 (7.1)

646,505 (4.6)
324,641 (7.0)
738,063 (9.3)

547,082 (5.7)
1,162,127 (6.9)

1,662,631 (6.5)
46,579 (6.4)

1,317,141 (5.3)
392,069 (24.5)

742,127 (6.0)
613,476 (6.3)
349,414 (8.1)

ND: Non organic dysphonia
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[Table 3] Comparing analysis for potential risk factors of dysphonia

Category variables P-value*

(unweighted sample)

(frequency weighted sample)

P-value* P-value*

(complex weighted sample)

Age 0.012
Sex 0.001
Education level 0.385
Income 0.261
Occupation 0.341
Smoking <0.001
Alcohol drinking 0.434
Thyroid disorders 0.699
Self reported voice problem <0.001
Subjective health status 0.019

<0.001 0.019
<0.001 0.001
<0.001 0.631
<0.001 0.530
<0.001 0.429
<0.001 <0.001
<0.001 0.205
0.012 0.974
<0.001 <0.001
<0.001 0.230

*Pearson chi-square test for unweighted sample or frequency weighted sample; Rao-scott chi-square test for complex sample
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