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The Effects of Lifestyle and Self-rated Health on Mental Health of Breast Cancer Survivors:
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Purpose: This study aimed to compare the lifestyle, self-rated health, and mental health of breast cancer survivors
with those of the healthy people through a propensity-matched comparison, and identify factors affecting the mental
health of breast cancer survivors. Methods: This study was a secondary analysis that used data from the Korea
National Health and Nutrition Examination Survey (KNHANES), from 2015 to 2020. It included 47,118 participants,
of which 134 breast cancer survivors and 268 healthy people were separated and analysed by 1:2 Propensity Score
Matching (PSM), and complex sample logistic regression analysis was performed using SPSS and R programs.
Results: Statistically significant differences were found in smoking rate, walking exercise rate, cancer screening
rate, daily energy intake, and self-rated health between breast cancer survivors and healthy groups. After PSM,
there were significant differences in the ratio of perceived stress, suicide plan, suicide attempts, and mental health
counseling experiences between the healthy group and breast cancer survivors. As compared to the healthy group,
breast cancer survivors had a significantly higher risk of mental health issues by 2.19 times. Self-rated health,
household income, and number of household members were significant influencing factors affecting the mental
health of breast cancer survivors. Conclusion: This study provides evidence of an increased mental health risk in
breast cancer survivors compared with healthy women with no cancer. Mental health outcomes, such as stress,
sleep disturbance, and suicidal ideation, have been reported post cancer treatment. Counselling and management
strategies would be helpful for breast cancer survivors.
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Mental Health in Breast Cancer Survivors

Table 1. Comparison of Demographic Characteristics Before and After Propensity Score Matching between Healthy Group and

Breast Cancer Survivors

Unadjusted data Propensity-matched data
Healthy Cancer Healthy Cancer
Variables Categories group survivors group survivors
(n=8,885) (n=134) E() (n=268) (n=134) E(p)
n (%) n (%) n (%) n (%)
Age (year) 9~29 1,185 (18.4) 0(0.0) 25.01 0(0.0) 0(0.0) 0.33
30~39 1,769 (20.8) 3(2.8) (<.001) 6(2.2) 3(2.8) (:892)
40~49 2,640 (30.1) 15 (11.8) 30 (11.2) 15 (11.8)
50~59 1,865 (20.7) 44 (39.6) 84 (31.3) 44 (39.6)
60~69 950 (6.7) 38 (23.4) 81(30.2) 38 (23.4)
70~79 355 (2.5) 27 (17.9) 54 (20.2) 27 (17.9)
>80 121 (0.8) 7 (4.5) 13 (4.9) 7 (4.5)
Marital status Yes 7,170 (74.7) 131 (98.7) 98.83 266 (99.6) 131 (98.7) 1.71
No 1,715 (25.3) 3(1.3) (<.001) 2(0.4) 3(1.3) (-193)
House income Low 2,035 (22.7) 31 (24.5) 0.92 64 (26.1) 31 (24.5) 0.14
Middle-low 2,258 (25.6) 28 (18.6) (429) 54 (20.8) 28 (18.6) (:936)
Middle-high 2,278 (26.1) 40 (27.3) 73 (24.8) 40 (27.3)
High 2,314 (25.6) 35 (29.6) 77 (28.3) 35 (29.6)
Education < Elementary school 755 (8.5) 33 (19.9) 17.52 82 (24.4) 33 (19.9) 0.67
Middle school 625 (7.0) 25 (18.8) (<.001) 45 (14.0) 25 (18.8) (:567)
High school 3,257 (36.7) 46 (35.7) 75 (32.8) 46 (35.7)
> College 4,248 (47.8) 30 (25.6) 66 (28.8) 30 (25.6)
Employment Employed 6,162 (71.4) 64 (48.1) 447433 149 (57.1) 64 (48.1) 123.04
Unemployed 2,723 (28.6) 70 (51.9) (<.001) 119 (42.9) 70 (51.9)  (<.001)
Private insurance Yes 7,805 (89.3) 97 (79.2) 11.41 189 (73.8) 97 (79.2) 1.40
None 1,080 (10.7) 37 (20.8) (-001) 79 (26.2) 37 (20.8) (-238)
National health Self employed 2,513 (28.3) 38 (27.9) 5.09 71 (27.0) 38 (28.3) 0.36
insurance Employee 6,224 (70.1) 87 (65.4) (-007) 183 (68.5) 87 (65.0) (.694)
Dependents 148 (1.6) 9 (6.6) 14 (4.5) 9(6.7)
Living with Alone 698 (7.1) 20 (10.0) 1.65 37 (8.5) 20 (10.0) 0.35
Family 8,187 (92.9) 114 (90.0) (-199) 231 (91.5) 114 (90.0) (-556)

Note. Rao-Scott X test was used for categorical (n (%)) values and represented F statistic and p value.
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Table 2. Matched Comparison of Lifestyle between Healthy Group and Breast Cancer Survivors

Healthy group (n=268)  Cancer survivors (n=134)

Variables Categories F p
n (%) or M=SD n (%) or M+SD

Current smoking Yes 10 (4.5) 2(1.7) 1,723.71 <.001
No 258 (95.5) 132 (98.3)

Alcohol drinking Yes 155 (55.2) 62 (44.3) 341 .066
No 113 (44.8) 72 (55.7)

Walking exercise Yes 74 (32.6) 40 (34.1) 288.52 <.001
No 194 (67.4) 72 (65.9)

Muscular strength Yes 9(3.8) 9(5.9) 0.78 .379

exercise No 259 (96.2) 125 (94.1)

Body mass index Low weight 7(3.1) 5(3.7) 211 122
Normal 198 (73.9) 84 (62.7)
Obesity 63 (23.0) 45 (33.6)

Cancer screening Yes 80 (31.1) 44 (32.8) 290.44 <.001
No 188 (68.9) 90 (67.2)

Diet Daily energy intake 1,754.07+50.31 1,556.57+47.38 8.11 .004

Breakfast frequency 5~7/week 211 (77.3) 110 (78.3) 0.03 .857
<4 /week 57 (22.7) 24 (21.7)

Lunch frequency 5~7/week 242 (90.3) 124 (95.0) 3.01 .084
<4 /week 26 (9.7) 10 (5.0)

Dinner frequency 5~7/week 252 (93.3) 128 (93.8) 0.03 .866
<4 /week 16 (6.7) 6 (6.2)

Sleeping hour <7 185 (70.6) 79 (59.3) 2.04 133
7~9 75 (26.8) 52 (38.4)
>9 8 (2.6) 3(2.3)

Self-rated health Good 238 (87.5) 93 (68.6) 636.29 <.001
Bad 30 (12.5) 41 (31.4)

M=mean; SD=standard deviation.
Note. Rao-Scott x test and independent t-test were used for categorical (n (%)) and continuous variables (M+SD), respectively.

Table 3. Matched Comparison of Mental Health between Healthy Group and Breast Cancer Survivors

Healthy group (n=268)  Cancer survivors (n=134)

Variables Categories F p
n (%) n (%)
Perceived stress Yes 52 (20.3) 39 (31.7) 5.10 .025
No 216 (79.7) 95 (68.3)
Suicide plan Yes 1(0.1) 6 (5.5) 212.52 <.001
No 267 (99.9) 128 (94.5)
Suicide attempts Yes 0(0.0) 1(0.2) 119.07 <.001
No 268 (100.0) 133 (99.8)
Mental health counseling Yes 1(0.4) 10 (7.8) 16.42 <.001
experience No 267 (99.6) 124 (92.2)

Note. Categorical values are shown as n (%).
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Table 4. Effects of Breast Cancer Survivors on Mental Unhealth

Mental Health in Breast Cancer Survivors

Variables Categories Adjusted OR (95% CI) p
Breast cancer survivors Yes 2.19 (1.24~3.86) .007
No (ref.) 1
Age 1.01 (0.98~1.05) 504
House income Low 1.94 (1.06~3.55) .031
High (ref.) 1
Education < Elementary school 1.45 (0.54~3.92) 466
Middle school 0.86 (0.33~2.25) 757
High school 0.81 (0.35~1.84) 610
> College (ref.) 1
Employment Employed (ref.) 1
Unemployed 0.89 (0.46~1.74) 738
Private insurance Yes (ref.) 1
No 0.69 (0.35~1.36) 283
Living with Alone 0.39 (0.16~0.95) .038
Family (ref.) 1
Current smoking Yes 1.44 (0.29~7.13) 652
No (ref.) 1
Alcohol drinking Yes 0.60 (0.37~1.07) .083
No (ref.) 1
Walking exercise Yes (ref.) 1
No 1.75 (0.97~3.15) .064
Muscular strength exercise Yes (ref.) 1
No 0.66 (0.23~1.91) 441
Body mass index Low weight 2.67 (0.79~9.06) 115
Normal (ref.) 1
Obesity 0.99 (0.56~1.76) 983
Cancer screening Yes (ref.) 1
No 1.21 (0.64~2.30) 562
Diet Daily energy intake 1.00 (0.99~1.00) 578
Sleeping hour <7 1.39 (0.77~2.51) 269
7~9 (ref.) 1
>9 0.17 (0.01~2.33) 186
Self-rated health Good (ref.) 1
Bad 2.64 (1.32~5.29) .006

CI=confidence interval; OR=o0dds ratio; Ref.=reference.
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