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Background: For gendered innovations to be streamlined in health research, researchers need tools to meas-
ure gender variables quantitatively. Because gender is a sociocultural concept which varies by culture, it is im-
portant to check feasibility of using tools developed in western countries before using them in Korea. The ob-
jective of this study is to conduct a pilot study for adapting a questionnaire measuring gender variables from the
literature for the Korean population.

Methods: The research was conducted in two steps: 1) modification of questionnaire by an expert group, and
2) an on-line survey of 3,000 adults, in three age groups, balanced in sex. The questionnaire was composed of
7 gender variables with 2 to 6 items, constituting a total of 24 5-point Likert scale items. Gender variable scores
were calculated as the average of Z-scores of items pertaining to each variable.

Results: Participants were 45.6% men, 43.9% women, and 10.5% other gender. Scores of five gender varia-
bles-caregiver tension, work tension, independence, emotional intelligence, and discrimination-were sig-
nificantly different among sex and gender groups. Among gender variables, work strain, caregiver strain, and
discrimination had notable influences on health status and health-related behaviors among survey participants.
Conclusions: Several gender variables were related to health status and health behaviors in Korean adults. This
is the first attempt in Korea to quantify gender characteristics to be used for health research. Further studies are
needed to verify the questionnaire and methods developed in this study for use with diagnosed disease outcomes.
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Table 1. Distribution of socio-demographic characteristics among respondents
Total Age group
19-39 years 40-59 years Opver 60 years
Total 3,000 (100.0) 1,100 (36.7) 1,100 (36.7) 800 (26.7)
Birth sex
Male 1,500 (50.0) 550 (50.0) 550 (50.0) 400 (50.0)
Female 1,500 (50.0) 550 (50.0) 550 (50.0) 400 (50.0)
Age,y
19 t0 29 585 (19.5) 585 (53.2) 0(0.0) 0(0.0)
30t0 39 515 (17.2) 515 (46.8) 0(0.0) 0(0.0)
4010 49 277 (9.2) 0(0.0) 277 (25.2) 0(0.0)
50 to 59 823 (27.4) 0(0.0) 823 (74.8) 0(0.0)
Over 60 800 (26.7) 0(0.0) 0(0.0) 800 (100.0)
Final education
Elementary school graduation or less 21 (0.7) 0(0.0) 1(0.1) 20 (2.5)
Junior high school 44 (1.5) 0(0.0) 8(0.7) 36 (4.5)
High school graduation 733 (24.4) 177 (16.1) 275 (25.0) 281 (35.1)
Some university education 470 (15.7) 229 (20.8) 178 (16.2) 63 (7.9)
4-year university graduation 1,428 (47.6) 586 (53.3) 519 (47.2) 323 (40.4)
Graduate school or higher 284 (9.5) 98 (8.9) 112 (10.2) 74 (9.3)
Declined to respond 20(0.7) 10 (0.9) 7 (0.6) 3(0.4)
Average annual personal income (after tax), KRW
<10 million 342 (11.4) 162 (14.7) 76 (6.9) 104 (13.0)
>10 million and <20 million 362 (12.1) 108 (9.8) 133 (12.1) 121 (15.1)
>20 million and <30 million 577 (19.2) 242 (22.0) 181 (16.5) 154 (19.3)
>30 million and <40 million 459 (15.3) 227 (20.6) 127 (11.5) 105 (13.1)
>40 million and <50 million 316 (10.5) 97 (8.8) 127 (11.5) 92 (11.5)
>50 million and <60 million 242 (8.1) 72 (6.5) 121 (11.0) 49 (6.1)
>60 million and <70 million 157 (5.2) 35(3.2) 87 (7.9) 35 (4.4)
>70 million and <80 million 110 (3.7) 21(1.9) 65 (5.9) 24 (3.0)
>80 million and <90 million 94 (3.1) 18 (1.6) 57 (5.2) 19 (2.4)
>90 million and <100 million 33 (1.1) 6(0.5) 19 (1.7) 8(1.0)
>100 million 93 (3.1) 18 (1.6) 54 (4.9) 21 (2.6)
No income 215(7.2) 94 (8.5) 53 (4.8) 68 (8.5)
Marital status
Married 2,002 (66.7) 315 (28.6) 926 (84.2) 761 (95.1)
Nonmarried 998 (33.3) 785 (71.4) 174 (15.8) 39 (4.9)
Children
No 236 (11.8) 121 (38.4) 82 (8.9) 33 (4.3)
Yes 1,766 (88.2) 194 (61.6) 844 (91.1) 728 (95.7)
Social gender
Men 1,428 (47.6) 512 (46.5) 526 (47.8) 390 (48.8)
Women 1,343 (44.8) 491 (44.6) 494 (44.9) 358 (44.8)
Other 229 (7.6) 97 (8.8) 80 (7.3) 52 (6.5)

Values are presented as number (%).
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Table 2. Gender classification of survey participants
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Category Total Age group
19-39 years 40-59 years Opver 60 years

Total 3,000 (100.0) 1,100 (36.7) 1,100 (36.7) 800 (26.7)
Sex

Male 1,500 (50.0) 550 (50.0) 550 (50.0) 400 (50.0)

Female 1,500 (50.0) 550 (50.0) 550 (50.0) 400 (50.0)
Gender

Man 1,367 (45.6) 491 (44.6) 498 (45.3) 378 (47.3)

Woman 1,317 (43.9) 481 (43.7) 480 (43.6) 356 (44.5)

Other gender 316 (10.5) 128 (11.6) 122 (11.1) 66 (8.3)

Values are presented as number (%).
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Table 3. Factor load values of questions describing gender variables
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s

Factor loading®

Caregiver strain (p=0.912)
In the past year, how often did you feel physically exhausted because of your caregiver responsibility?
In the past year, how often did you feel emotionally exhausted because of your caregiver responsibility?
In the past year, how often have your caregiver responsibility made you worry about your future?
Work strain (p=0.902)
How often does your job require working fast?
How often does your job involve repetitive task?
How often do you feel emotionally exhausted from your activity?
How often do you feel physically exhausted from your work activity?
How strongly do you feel your job is related to your birth sex?
Independence (p=0.705)
How important is it for you to solve your problems on your own?
How important is it for you to be independent?
Risk-taking (p=0.807)
In general, how prepared are you to take risk?
How prepared are you to take risks when making financial decisions?
How prepared are you to take risks when it comes to recreational activities?
Emotional Intelligence (p=0.792)
How often do friends tell you about their problems?
How often do you talk to your friends about your problems?
How easy is it for you to express what you are feeling to others?
Social support (p=0.636)
In the past year, how often did you have someone to show you love and affection?
In the past year, how often did you have someone to help you with daily chores?
Discrimination (p=0.883)
Because of your gender, how often have you felt discriminated against?
Because of your gender, how often have you felt discriminated against when getting hired?
Because of your gender, how often have you felt discriminated against when at school?
Because of your gender, how often have you felt discriminated against when receiving medical care?
Because of your gender, how often have you felt discriminated against in public settings?

Because of your gender, how often have you felt discriminated against in your family?

0.755
0.853
0.642

0.943
0.855
0.959
0.966
0.914

0.585
0.622

0.690
0.643
0.635

0.595
0.631
0.626

0.557
0.561

0.719
0.655
0.682
0.707
0.681
0.597

33.501
31.675

b

76.941
116.63
120.849

94.965

“The value of Lambda (1) Y in completely standardized solution. All values are statistically significant (P<0.001).

"Lambda W) Y11,LY42,LY93, LY 114, LY 145,LY 176, LY 19 7 set to initial value 1.
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Figure 1. Gender variable scores by sex (A) and gender (B) group. (A) Sex groups are determined by answers of each participants to
question on sex. (B) Gender groups are determined by answers of each participants to questions on sex and social gender. Men are those
who answered male for sex and men for gender; women are those who answered female for sex and women for gender; other gender are

those who do not belong to men or women by above definition. *Mean values of the groups are significantly different (*P<0.05,

**P<0.01, ***P<0.001).

Table 4. Comparison of significance of differences of gender variables scores by sex and gender among age groups

Sex group comparison

Gender group comparison

Gender variable Age group Age group
Total Total
19-39 years  40-59 years Over 60 years 19-39 years  40-59 years Over 60 years

Caregiver strain (@) X (@) o (@) @) o (@)
Work strain (@) (@) (@) X o o (©) X
Independence (©) (0] (@) X (@) (@) (@) X
Risk-taking X X X X X X X X
Emotional intelligence (@) X (@) (©) (@) X X X
Social support X X (@) (@) X @) X (@)
Discrimination O O @) O @) @) O @)

O: Differences of mean values among groups are significantly different; X: Differences of mean values among groups are not significantly

different.
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Table 5. Adjusted odds ratios and 95% confidence intervals of associations with gender variables and health status

Gender variable

Physical health®

Mental health”

Activity limitations®

Total (n=2,138)
Caregiver strain
Work strain
Independence
Risk-taking
Emotional intelligence
Social support
Discrimination
Sex (male=0)

19-39 years (n=798)
Caregiver strain
Work strain
Independence
Risk-taking
Emotional intelligence
Social support
Discrimination
Sex (male=0)

40-59 years (n=821)
Caregiver strain
Work strain
Independence
Risk-taking
Emotional intelligence
Social support
Discrimination
Sex (male=0)

60 years or over (n=519)
Caregiver strain
Work strain
Independence
Risk-taking
Emotional intelligence
Social support
Discrimination

Sex (male=0)

1.26 (1.14, 1.40)°
1.54 (1.33, 1.79)°
1.12 (0.99, 1.26)°
0.94 (0.82, 1.08)
0.99 (0.86, 1.14)
0.87 (0.77, 0.98)°
1.13 (0.9, 1.30)
1.24 (1.02, 1.50)?

1.43 (1.21, 1.68)°
1.29 (1.01, 1.65)°
1.17 (0.95, 1.44)
1.04 (0.83,1.31)
0.91(0.72, 1.14)
0.88 (0.71, 1.08)
1.20 (0.98, 1.47)
1.22 (0.90, 1.66)°

1.13 (0.96, 1.34)
1.63 (1.27, 2.09)
1.02 (0.84, 1.25)
0.97 (0.77,1.21)
0.96 (0.76, 1.20)
0.80 (0.66, 0.97)"
1.18 (0.93, 1.50)
1.58 (1.13,2.21)°

1.21 (0.96, 1.52)
2.07 (1.52, 2.82)°
1.32 (1.03, 1.70)°
0.77 (0.58, 1.02)
1.22 (0.89, 1.68)
0.97 (0.75, 1.25)
0.88 (0.63, 1.22)
0.98 (0.62, 1.53)

136 (1.22, 1.51)°
2.12 (1.81, 2.48)°
1.29 (1.14, 1.46)°
1.00 (0.87, 1.16)
0.85 (0.74, 0.99)"
0.73 (0.64, 0.83)"
1.14 (0.99, 1.31)
1.33 (1.09, 1.62)°

1.38 (1.16, 1.64)°
2.02 (1.56, 2.61)°
1.35 (1.09, 1.67)°
0.97 (0.76, 1.23)
0.78 (0.61, 0.99)
0.78 (0.63, 0.97)"
1.30 (1.05, 1.61)°
1.63 (1.19,2.22)°

1.35 (1.13, 1.61)°
2.28 (1.75,2.98)
1.13 (0.92,1.38)
1.11 (0.88, 1.40)
0.85 (0.67, 1.07)
0.67 (0.55, 0.82)"
1.09 (0.86, 1.39)
1.47 (1.04, 2.08)

1.47 (1.15, 1.86)"
2.10(1.53, 2.89)°
1.41 (1.09, 1.82)
1.00 (0.74, 1.34)
1.09 (0.79, 1.52)
0.66 (0.51, 0.87)"
0.95 (0.68, 1.34)
0.86 (0.54, 1.38)

1.57 (1.40, 1.75)"
1.63 (1.38, 1.92)
0.96 (0.84, 1.10)
1.16 (1.00, 1.35)¢
0.96 (0.82, 1.13)
0.76 (0.66, 0.87)*
1.23 (1.06, 1.43)°
1.15 (0.93, 1.42)

1.74 (1.47,2.07)°
1.37 (1.05, 1.80)°
0.90 (0.72, 1.13)
1.15 (0.89, 1.49)
0.96 (0.75, 1.24)
0.83 (0.66, 1.05)
1.26 (1.00, 1.58)¢
1.37 (0.98, 1.90)

1.42 (1.18, 1.71)°
1.84 (1.40, 2.42)°
0.85 (0.68, 1.07)
1.24 (0.97, 1.59)
0.98 (0.76, 1.26)
0.65 (0.52, 0.82)°
1.43 (1.10, 1.85)°
1.31(0.91, 1.89)

1.51(1.17, 1.95)¢
2.03 (1.42, 2.90)
1.36 (1.01, 1.82)°
1.03 (0.74, 1.42)
0.95 (0.65, 1.39)
0.89 (0.66, 1.20)
1.03 (0.71, 1.49)
0.65 (0.38, 1.12)

Odds ratios are adjusted for sex, age, education, and personal income.
“During the last 30 days, have you had days you were in poor physical health (including illness and injury)? Yes/No.

"During the last 30 days, have you had days you were in poor mental health (i.c., stress, depression, emotional problems)? Yes/No.

“During the last 30 days, have you had days when your poor physical or mental health keep you from doing your usual activities, such as

self-care, work, or recreation? Yes/No.
40dds ratio is significantly different from 1 (P<0.05).
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Table 6. Adjusted odds ratios and 95% confidence intervals of associations of gender variables and general health status and
health related-behaviors by logistic regression

Health-related behaviors

Gender variable

Health status®

Smokingb

Drinking®

Obesity*

Total (n=2,138)
Caregiver strain
Work strain
Independence
Risk-taking
Emotional intelligence
Social support
Discrimination
Sex (male=0)

19-39 years (n=798)
Caregiver strain
Work strain
Independence
Risk-taking
Emotional intelligence
Social support
Discrimination
Sex (male=0)

40-59 years (n=821)
Caregiver strain
Work strain
Independence
Risk-taking
Emotional intelligence
Social support
Discrimination
Sex (male=0)

60 years or over (n=519)
Caregiver strain
Work strain
Independence
Risk-taking
Emotional intelligence
Social support
Discrimination

Sex (male=0)

1.14 (1.00, 1.30)
2.05(1.67, 2.51)°
1.10 (0.93, 1.30)
0.97 (0.80, 1.17)
0.68 (0.56, 0.82)°
0.87 (0.73, 1.03)
1.23 (1.02, 1.49)°
1.07 (0.81, 1.41)

1.28 (1.04, 1.58)¢
1.64 (1.16, 2.32)°
1.18 (0.89, 1.57)
0.94 (0.68, 1.29)
0.55 (0.40, 0.76)°
0.86 (0.64, 1.15)
1.49 (1.11, 2.01)°
0.97 (0.63, 1.49)

1.03 (0.82, 1.30)
2.43 (1.72, 3.44)°
1.03 (0.78, 1.37)
1.07 (0.7, 1.47)
0.82(0.59, 1.13)
0.79 (0.60, 1.05)
1.28 (0.92, 1.78)
1.01 (0.62, 1.64)

1.08 (0.80, 1.45)
2.25 (1.51, 3.34)°
1.07 (0.77, 1.49)
0.99 (0.68, 1.45)
0.74 (0.47, 1.15)
0.96 (0.69, 1.35)
0.81 (0,52, 1.27)
1.49 (0.81, 2.74)

1.59 (1.42, 1.79)°
1.11 (0.94, 1.31)
0.92 (0.80, 1.05)
1.10 (0.94, 1.28)
1.23 (1.05, 1.44)°
0.76 (0.66, 0.87)°
1.08 (0.93, 1.26)
0.24 (0.19, 0.31)°

2.01 (1.67, 2.42)°
0.93 (0.70, 1.22)
0.82 (0.65, 1.03)
1.21(0.93, 1.58)
1.07 (0.83, 1.40)
0.78 (0.62, 1.00)°
1.23 (0.98, 1.56)
0.35 (0.25, 0.49)°

1.35 (1.10, 1.64)°
1.00 (0.76, 1.33)
0.99 (0.79, 1.25)
1.09 (0.85, 1.41)
1.24 (0.95, 1.62)
0.73 (0.59, 0.91)°
1.11 (0.85, 1.46)
0.19 (0.13, 0.29)°

1.58 (1.22, 2.06)°
1.71 (1.21, 2.42)°
1.01 (0.76, 1.34)
1.06 (0.79, 1.44)
1.81 (1.26, 2.60)°
0.66 (0.49, 0.89)°
0.83 (0.58, 1.20)
0.18(0.10, 0.31)°

1.07 (0.97,1.19)
1.07 (0.92, 1.24)
1.13 (0.9, 1.27)
1.13 (0.98, 1.29)
1.16 (1.01, 1.34)°
0.88 (0.78, 0.99)°
1.12 (0.97,1.29)
0.32 (0.26, 0.39)°

1.22 (1.04, 1.43)°
0.91(0.72,1.16)
1.20 (0.98, 1.47)
1.27 (1.01, 1.60)°
1.17 (0.93, 1.47)
0.80 (0.65, 0.98)°
1.10 (0.90, 1.34)
0.59 (0.43, 0.79)°

0.92 (0.77,1.10)
1.25 (0.96, 1.61)
1.16 (0.94, 1.43)
1.00 (0.79, 1.26)
1.14 (0.90, 1.45)
0.89 (0.73, 1.08)
1.16 (0.90, 1.49)
0.22 (0.15, 0.31)°

1.08 (0.84, 1.39)
0.98 (0.71, 1.34)
1.04 (0.79, 1.36)
1.08 (0.81, 1.44)
1.23 (0.88,1.72)
0.91 (0.69, 1.20)
1.32(0.93, 1.88)
0.12 (0.07, 0.20)°

1.00 (0.88, 1.13)
1.09 (0.92, 1.30)
1.02 (0.89, 1.18)
0.97 (0.83, 1.13)
1.15 (0.97, 1.35)
0.92 (0.80, 1.05)
0.96 (0.82, 1.12)
0.19 (0.15, 0.25)°

1.03 (0.83, 1.27)
1.09 (0.81, 1.48)
1.09 (0.85, 1.40)
0.91 (0.68, 1.22)
1.19(0.90, 1.57)
0.85 (0.66, 1.10)
0.90 (0.70, 1.15)
0.12 (0.08, 0.20)°

1.00 (0.82, 1.21)
1.02 (0.78, 1.34)
1.08 (0.86, 1.35)
1.06 (0.83, 1.37)
1.03 (0.79, 1.32)
0.89 (0.72, 1.09)
0.97 (0.75, 1.27)
0.24 (0.16, 0.36)°

0.98 (0.75, 1.29)
1.27 (0.90, 1.78)
0.89 (0.67, 1.18)
0.91 (0.66, 1.24)
1.33 (0.94, 1.90)
1.03 (0.77,1.38)
0.96 (0.66, 1.38)
0.28 (0.16, 0.49)°

Odds ratios are adjusted for sex, age, education, and personal income.
“In general, would you say your health is.. (very good, good, moderate=0; bad, very bad=1).

"How many cigarettes (& e-cigarettes) do you smoke per day? (none=0; smoke any form=1).
‘In the past 3 months, how often have you had 5 (for males)/ 4 (for females) or more drinks on one occasion? (none + once per month=0; more

than once per month=1).

4Under or normal weight (body mass index [BMI] <25)=0, overweight or obese (BMI >25)=1.
‘Odds ratio is significantly different from 1 (P<0.05).
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