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Health behavior typology and related factors of middle-aged men in
single-person households using latent class analysis
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Objectives: This study aimed to classify the health behavior patterns of middle-aged men living alone and identify
the associated factors based on a socio-ecological model. Methods: A descriptive cross-sectional study was
conducted using secondary data from the 2023 Community Health Survey, Population and Housing Census and
various national databases related to public health and infrastructure. A total of 6,698 middle-aged men (aged 40~
64 years) living alone were included in the analysis. Latent class analysis was used to identify health behavior
patterns, and multinomial logistic regression was applied to analyze the influencing factors. Results: Three distinct
health behavior types were identified: “health-indifferent type” (50.39%), “positive health behavior but physically
inactive type” (15.30%), and “health behavior with high alcohol consumption type” (34.31%). Factors significantly
associated with these types included age, occupation, economic status, education, marital status, depression,
social activity participation, and community-level factors such as the number of sports facilities. Conclusion: The
findings highlight the importance of targeted interventions considering the economic vulnerability and social
isolation of middle-aged men living alone. Future efforts should focus on developing tailored health promotion
programs and strengthening social support systems to improve their health behaviors.
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(Table 1) Socio-demographic distribution, interpersonal factors, and health behavior patterns of middle-aged men in
single—person households and in multi-person households

Unit: N(%), Mean+SE

Middle-aged men

Middle-aged men

Factor Category in single-person in multi-person 2ort
households households
Age 54.11+£7.13 53.12+7.23 10.41%+*
Low 2,020 (30.16) 10,504 (26.95)
Economic Middle 1,467 (21.90) 13,804 (35.41) 488,40
status® High 3,211 (47.94) 14,673 (37.64) ‘
Missing 87
< Elementary school 533 (7.96) 1,393 (3.57)
Education Middle school 788 (11.76) 2,798 ( 7.16) 673,35
level High school 3,021 (45.10) 15,811 (40.47) '
> College 2,356 (35.17) 19,066 (48.80)
With spouse 550 ( 8.21) 33,446 (85.61)
Marital Without spouse 6,148 (91.79) 5,622 (14.39) 17920, gy
status Divorced/widowed/separated 3,508 (52.37) 2,670 ( 6.82)
Single 2,640 (39.41) 2,952 (7.56)
Poor 1,305 (19.48) 3,811 (9.75)
Subjective Fair 2881 (43.01) 18,054 (46.21) 553.49"
health status
Good 2,512 (37.50) 17,203 (44.03)
Depressive Yes 740 (11.05) 1,940 ( 4.97)
383.69
symptoms No 5,958 (88.95) 37,128 (95.03)
Trust among No 2,663 (39.76) 11,039 (28.20) 360,647
neighbors Yes 4,035 (60.24) 28,029 (71.74) '
Frequency Monthly or less 3,526 (52.64) 19,092 (48.87)
of contact with Weekly or less 887 (13.24) 6,408 (16.40) 52.91%*
neighbors Twice a week or more 2,285 (34.11) 13,568 (34.73)
Level of participation in social activities 1.01£0.99 1.34+1.03 -24.63*
Yes 3,010 (44.94) 23,007 (58.89)
Non-smoking No 3,688 (55.00) 16,061 (41.11) 3o
Yes 1,528 (22.81) 7,667 (19.62)
Non-drinking No 5,170 (77.19) 31,401 (80.39) 2207
Yes 2,679 (40.00) 17,822 (45.62) -
Physical activity 4019 (60.00) 21,246 (54.38) 73057
Breakfust Yes 4,209 (62.84) 28,236 (72.27) 246,63
No 2,489 (37.16) 10,832 (27.73)
Yes 4,694 (70.08) 32,362 (82.84)
Health checkup ) 2,004 (29.92) 6,706 (17.16) o361
Total 6,698 39,068

Notes. * p<.05, ** p<.01, ™* p<.001

¥ Economic status was classified based on the median income by household size: below 75% as low, 75-125% as middle, and 125%
or above as high. For responses given in income ranges, the midpoint of each range was used. In cases where households with
two or more members responded as ‘6,000,000 KRW or more,” the response was treated as missing due to the inability to
determine a midpoint.
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(Table 2) Latent class model fit
Latent class model fit
2-class Model 3-class Model 4-class Model 5-class Model

Log-likelihood -20,998.12 -20,949.51 -20,943.86 -20,941.88

AIC 142.22 57.01 57.71 65.66

BIC 217.13 172.77 214.33 263.14

Adjusted BIC 182.17 118.75 141.24 170.98

LMR (p-value) 442.32 (.000) 97.22 (.000) 11.3 (€.001) 3.96 (.047)
Entropy 0.83 0.45 0.58 0.58

Health indifferent group

Non- Non-

High self-management,
non-exercise group

Moderate self-management with
drinking group

Non-

Smoking Smoking Smoking
1 1 1
0.8 0.8 0.8
0.6 0.6 0,67
Health 0.4 Non- Health 0.4 Non- Health 0.4 Non-
Checkup Drinking Checkup 02 Drinking Checkup 0.2 Drinking

@ G D

Physical Physical Breakfast Phy_sif:al

Breakfast Activity Breakfast Activity Activity

[Figure 1] Response patterns and conditional response probabilities of the optimal model for health behaviors in

middle—aged men in single—person households
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(Table 3) Differences in individual, interpersonal, community level factors by health behavior type
Unit: N(%), Mean+SE

Health indifferent High Moderate

Factors Categories self-management,  self-management with 22or B
group non-exercise group drinking group
Individual level

Age 53.3240.12 56.47+0.21 54.22+0.15 78.84*
Unemployed 799 (23.7) 399 (38.9) 336 (14.6)
Professional/administrative 360 (10.7) 106 (10.3) 348 (15.1)

Job Office Wo.rker 207 ( 6.1) 53 (5.2 243 (10.6) 314,49
Sales/service worker 308 (9.1) 93 (9.1) 201 ( 8.8)
Agriculture/forestry/fishery 253 (7.5 92 (9.0 234 (10.2)

Mechanic and labor 1,448 (42.9) 282 (27.5) 936 (40.7)
_ Low 1,069 (31.7) 504 (49.2) 447 (19.5)

Eeonomic Middle 733 (21.7) 212 20.7) 522 (22.7) 330.07%
High 1,573 (46.6) 309 (30.2) 1,329 (57.8)
< Elementary school 286 ( 8.5) 114 (11.1) 133 (5.8

Education Middle school 421 (12.5) 153 (14.9) 214 (9.3) 165.01%

level High school 1,675 (49.6) 409 (39.9 937 (40.8) '
> College 993 (29.4) 349 (34.1) 1,014 (44.1)

Marital Without spouse 3,170 (93.9) 934 (91.1) 2,044 (88.9) 45,68

status With spouse 205 ( 6.1) 91 (8.9) 254 (11.1) )

o Poor 731 (21.6) 307 (299) 267 (11.6)
pubjectie gy 1,487 (44.1) 387 (37.9) 1,007 43.8) 193,87+
ealth status
ood 1,157 (34.3) 331 (32.3) 1,024 (44.6)

Depressive Yes 440 (13.0) 125 (12.2) 175 (7.6)

42.51%*

symptoms No 2,935 (87.0) 900 (87.8) 2,123 (92.4)

Interpersonal level

Trust No 1,439 (42.6) 412 (40.2) 812 (35.3) 30534
Yes 1,936 (57.4) 613 (59.8) 1,486 (64.7)

Monthly or less 1,838 (54.5) 524 (51.1) 1,164 (50.6)

Contact Weekly or less 433 (12.8) 131 (12.8) 323 (14.1) 10.1*
Twice a week or more 1,104 (32.7) 370 (36.1) 811 (35.3)

Level of participation 0.86+0.02 0.940.03 1.2740.02 123.80%

in social activities

Community level

Population density (count/km? 3,475.96+94.46 3,126.27+164.47 3,378.10£115.39 1.61

S‘e’fvleo%%%ci)s;ﬁ‘zif;ssupermarkets 5.77+0.09 5.0940.15 55340.11 7,520

i:;s 1%, gggif;ﬁ:ﬁom 63.00+0.81 56.80+1.44 60.73%1.00 7,02

;r;oﬁgégeg e on 54.10+1.34 48.44+2.21 47.44+1.42 6.27"

EZ?IE%}’}‘OSYSS;EZEZT facilities 7.96+0.12 7.05£0.20 7.78+0.15 6.79

Urban park area 4,427.78+96.12 4,082.11+178.14 4,262.80+114.69 1.69

per 1,000 population

Health checkup institutions 0.510.01 0.47+0.01 0.49+0.01 4,92+

per 10,000 population

Notes. n=6,698, * p<.05, ** p{.01, ** p{.001
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(Table 4) Multinomial logistic regression analysis for health behavior types

rH
i
o
ie)
A
1x

21

High self-management,
non-exercise group
(ref. Health indifferent group)

Moderate self-management with

(ref. Health indifferent group)

drinking group

OR 95% Cl OR 95% Cl

Age 1.058™* 1.045 - 1.071 1.037*** 1.028 - 1.047
Job (ref. Unempolyed)

Professional/administrative 0.935 0.694 - 1.260 1.231 0.972 - 1.558

Office worker 0.895 0.614 -1.305 1.519* 1.161 - 1.988

Sales/service worker 0.969 0.720 - 1.305 1.011* 0.788 - 1.298

Agriculture/forestry/fishery 0.746 0.556 - 1.002 1.464* 1.147 1.868

Mechanic and labor 0.628"* 0.507 - 0.778 1.184 0.982 - 1.426
Economic status (ref. Low)

Middle 0.733 0.590 -0.910 1.304 1.087 - 1.564

High 0.504** 0.405 - 0.628 1.412** 1.185 - 1.683
Education level (ref. < Elementary school)

Middle school 1.113 0.830 - 1.491 0.983* 0.749 - 1.291

High school 1.059 0.817 - 1.372 1.034 0.816 - 1.311

> College 1.669** 1.256 -2.219 1.662%* 1.290 - 2.140
Marital status (ref. Without spouse) 1.435* 1.093 - 1.885 1.292** 1.053 - 1.585
Subjective health status (ref. Poor)

Fair 0.864 0.710 - 1.052 1.414 1.184 - 1.689

Good 0.943 0.764 - 1.165 1.602%** 1.332 - 1.926
Depressive symptoms (ref. Yes) 1.307* 1.039 - 1.645 1.270* 1.043 - 1.547
Trust among neighbors (ref. No) 0.982 0.839 - 1.150 1.169* 1.035 - 1.319
Frequency of contact with neighbors
(ref. Monthly or less)

Weekly or less 0.886 0.702 - 1.117 0.971 0.816 - 1.156

Twice a week or more 0.863 0.719 - 1.056 0.917 0.796 - 1.056
Level of participation in social activities 1.149%+* 1.059 - 1.246 1.340™* 1.262 - 1.423
Population density (n/km?) 1.000 1.000 - 1.000 1.000 1.000 - 1.000
ggng;iizrrllce stores & supermarkets per 10,000 1012 0.946 - 1.082 0.984 0.937 - 1.033
Bars & restaurants per 10,000 population 0.997 0.991 - 1.004 0.999 0.994 - 1.003
Smoke-free zones per 10,000 population 1.000 0.999 - 1.001 0.999 0.998 - 1.000
Public & private sports facilities per 10,000 population — 0.981 0.940 - 1.024 1.031* 1.000 - 1.064
Urban park area per 1,000 population 1.000 1.000 - 1.000 1.000 1.000 - 1.000
Health checkup institutions per 10,000 population 1.367 0.871 - 2.145 0.838 0.592 -1.185
Notes. * p<.05, ** p{.01, ** p<.001, OR=0Odds Ratio
I8 AP S o, F AES 2 C=1.06-1.25), 272 P P2 3141(95%

of= 8 gRlog= Ay A, A 5, 1S &5

SR JH, =1 A9 o, ARlEE el A= U

o} Aol 14 71 et 384 AR BlEE
o] &3} ghgo| 1.0681(95% CI=1.05-1.07) &ol8 1, o]
ste AREE K7 SR wEbh 1.15HR95%

olA] P2 -
CI=1.04-1.65) o8t} T3 tiE o4}l 4

1.
2, W9Ap}

Ue BS FHE AFFY v F o £ gEo] 744
1.6781(95% ClI=1.26-2.22), 1.44¥1(95% CI=1.09-1.89) =
orch v 7153 9 gL RA0] AL AAE 30

w2 drole A FEAY Ol £ gEC] 44 1.594
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(95% CI=1.29-1.97), 1.984(95% CI=1.59-2.47) =kt
202 ‘A7 ERAF I ‘ARPY-SFF' S v

LI

S19S W, ARBS-25F S A 49 hed A
4, A9, A £, B8 5E, A A, 284 2
gE, 27 AF olF, ol 1 AF, ASTF ol
5% A7 W EY /UL ﬂ]%ﬂlé‘l F Rl Ao

fé of £ %O] 104HH(95% Cl= 103 105)
io}ﬁi Fofste ARIEE 77t 170 sold daptt
1.344H(95% Cl=1.26-1.42), ?EL U 3 55/ Al
Al =7t 171 S7Fe dimbot 1.0341(95% Cl=1.00-1.06)
71t A QoM = AFRA, s-olde] A BF-
AR50 &F gEol A 1.5281095%
CI=1.16-1.99), 1.4681(95% CI=1.15-1.87) &Sttt A
A o] ARl ALY, tE ol AS AR5
Fo &3 7HsAo] ZHF 1.4190(95% Cl=1.19-1.68),
1.66H1(95% CI=1.29-2.14) =4ct. E3t ‘ALFY-5FF
of & 7t AP Sl= AF 1.2981(95%
Cl=1.05-1.59), A 273387t $2 4% 1.6081(95%
Cl=1.33-1.93), -7 AoHA &2 3% 1.2791(95%
CI=1.04-1.55), o]0l tigt A1=]7} Q)= 4% 1.1740(95%
Cl=1.04-1.32) 73tk

AL, HOH/7H 9] &, /24K 5 a2+
A9 &, TATY HE, 47X et Z2 A FGALS
T 80152 tiHE BAKCE FouloiA] gAY, &
Ou]gt ZpolE Holz| oIttt

V. =9

2 ATE S 9 191 79 & g
7t Blalska, S 94 191 7Y 7d7<}5§%’4 FEe
AASEAS Bl ZlshH, XFXHﬂ]é
A /\M’%*EH?}@ mgof wht 7l <, A 7

A G EO R FEste] mfofst: J_x} o}oir,} A7 =
Zof| w2t i«le FA sl e 7,
A, 191 71 ks 71 FES] Sl $8 94 191
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3 73 M 22O BRAYS HojEth
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S FE3 g Q7 9tk Lee, Choi} Lee (2014)9] ==
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7t gob ARlA A§9] /o] § Ar(lee, 2014).
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