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Identification of Risky Subgroups with Sleep Problems Among Adult Cancer Survivors Using
Decision-tree Analyses: Based on the Korean National Health and Nutrition Examination Survey
from 2013 to 2016

Kim, Hee Sun - Jeong, Seok Hee - Park, Sook Kyoung
College of Nursing - Research Institute of Nursing Science, Chonbuk National University, Jeonju, Korea

Purpose: This study was performed to assess problems associated with sleep (short and long sleep duration) and to identify risky
subgroups with sleep problems among adult cancer survivors. The study is based on the Korea National Health and Nutrition Exami-
nation Survey (KNHANES VI and VII) from 2013 to 2016. Methods: The sociodemographic and clinical data of 504 Korean cancer sur-
vivors aged 20-64 years was extracted from the KNHANES VI and VIl database. Descriptive statistics for complex samples was used,
and decision-tree analyses were performed using the SPSS WIN 24.0 program. Results: The mean age for survivors was approximate-
ly 51 years. The mean sleep duration was 6.97 hours; 36.2% of participants had short (< 7 hours) and 9.9% had long (> 8 hours) sleep
duration. From the decision-trees analyses, the characteristics of the adult cancer survivors related to sleep problems were presented
with six different pathways. Sleep problems were analyzed according to the survivors' sociodemographic information (age, educa-
tion, living status, and occupation), clinical characteristics (body mass index, hypercholesterolemia, and anemia) and health-related
quality of life (HRQoL). The HRQoL (< 0.5 or > 0.5 cutoff point) was a significant predictor of the participants’sleep problems because
all six pathways were started from this predictor in the model. Conclusion: Health care professionals could use the decision-tree
model for screening adult cancer survivors with sleep problems in clinical or community settings. Nursing interventions considering
these specific individual characteristics and HRQoL level should be developed to have adequate sleep duration for Korean adult can-
cer survivors.
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Table 1. Sociodemographic and Clinical Characteristics of Participants

(N=504)
Characteristics Categories n' (%) ilenz=SE
(range)
Age (year) 20-39 51(120) 5101050
40-59 329(67.9) (23-64)
60-64 124(20.1)
Gender Male 137 (33.7)
Female 367 (66.3)
Education < High school 175 (32.0)
> High school 329 (68.0)
Income status ! High 125 (24.8)
Moderate 249 (49.6)
Low 129 (25.6)
Living status With family/relatives 470 (93.6)
Alone 34 (6.4)
Occupation Yes 277 (589)
No 227 (41.1)
Cancer type Gastric 62 (13.6)
Liver 13(1.9)
Colon 30 6.7)
Breast 90(16.2)
Cervical 71(13.0)
Lung 7(1.5)
Thyroid 138 (26.5)
Others 93 (20.6)
Time after cancer <2 124 (26.1) 541024
diagnosis (year) 2<year<5 102 (19.2) (0-38)
>5 278 (54.7)
Current cancer treatment ~ Yes 232(47.0)
No 272 (53.0)
Comorbidity 0 14.(87)
1 111 (66.0)
>2 43(253)
Perceived health status!  Very good 11(29)
Good 88(18.9)
Moderate 255 (50.2)
Poor 114 (21.0)
Very poor 35(7.0)

non-weighted sample size; *weighted %; *weighted mean & standard errors;
I missing data included.
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Table 2. Sleep Duration and Associating Factors in Participants (N = 504)

oN
Ton
rx
ox!

x
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Table 3. Descriptive Statistics of Health-related Quality of Life (N=504)

5 +
Variables Categories n' (%) Mean==5E Variables Categories n* (%) Mean=5E
(range) (range)
Sleep duration (hour) <7 180(36.2) 6.97+0.06 EQ-5D index score 0954001 (0-1)
7-8 272 (53.9) (3-10) EQ-5D
>8 52(99) Mobility No problem 453 (91.7)
BMI (kg/m?) Low weight (< 18.5) 20(42) 2343+0.15 Moderate or severe 51(8.3)
Normal (18.5< BMI <25) 349 (69.9) (16-36) Self-care No problem 490 973)
Obesity (> 25) 135 (25.9) Moderate or severe 4(27)
Anemia' Yes 62 (15.1) Usual activities No problem 463 919
No 391(84.9) Moderate or severe 418.1)
Hemoglobin (g/dL) | 12-17 (normal) 405 (88.1) 13.52+0.09 Pain/discomfort No problem 376 (75.1)
<12 (abnormal) 48(11.9) (9-17) Moderate or severe 128 (24.9)
WBC (10%/uL) 5-10 (normal) 276 (635)  5.77+0.09 Anxiety/depression  No problem 439 (869)
<50r >10(abnormal) 228 (36.5) Moderate or severe 65 (13.1)
LDL—choIeHsteroI <130(normal) ]09 (687) 11404 +242 *non-weighted sample size; 'weighted %; “weighted mean & standard errors.
(mg/dL) > 130 (abnormal) 52(31.3) (39-210) X ) . ; Z P
EQ-5D=Euro Quality of Life Questionnaire 5-Dimesional Classification.
HDL-cholesterol >40 (normal) 386(83.2) 51.36+10.66
(mg/dy) ! <40 (abnormal) 68(168)  (17-109)
Triglyceride (mg/dL)! < 150 (normal) 342(762) 126514507 3. UZEA M| A T
> 150 (abnormal) 112(23.8)  (26-740) =
EQ-3D index® 24 thaate] A7k 4ho] 2.2 095001
Total cholesterol <207 (normal) 281(64.2) 187.98+1.80 Q5D index 2 S T Ao} 2 ael d
(mg/dL) ! >201 (abnormal) 170(358)  (103-352) A9 0-18) 0.2 =2 Ho|QtH(Table 3). EQ-5DY] s} 2 H 2
il
percholesEoiema e AT, 25 elol Aol glrbek Sk oAb gt
Hypertriglyceridemial  Yes 46 (12.8) Z7rEeof] A& o] kel Sudsk tARAF = 2.7%%c) ‘U AMAY
No 2(87.2) 5
2o 9tk A= g yelom EX S o0 B
Depressive mood ! Yes 36(144) ofl Aol slebetl SEE dehs 81%30M §3 2 =
(within 2 weeks) No 193 (85.6) Hzlo] Qlryaka EH/%]‘Z]—{—‘_— 24.9%% o, EotslAY =5t et

non-weighted sample size; *weighted %; *weighted mean & standard errors;

I missing data included.

BMI = Body mass index; WBC =White blood cell; LDL= Low density lipoprotein;
HDL = High density lipoprotein.

AIZHBAIZE Z3)t0] 99% 5 LHERE T
o dAte] Bt A A== 2343+ 0159 00, vt e 2= A
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Mean sleep time per day
Mean 6.98
SD 1.20
n 504
% 100.0
EQ-SD;index
< 0:_5 > 0;5
Mean 5.67 Mean 7.00
SD 1.03 SD 1.20
n 6 n 498
% 1.2 % 98.8
Ane:mia
] 1
Ng Yes
Mean 6.95 Mean 7.33
sD 117 SD 1.26
n 437 n 61
% 86.7 % 12.1
T
Eduéation BMI
> High:school < high:school undeEweight Normal & obesity
Mean 7.04 Mean Mean 6.57 Mean 742
sD 1.13 sD SD 1.27 sD 1.24
n 286 n n 7 n 54
% 56.7 % 30.0 % 14 % 10.7
T
High:cholesterol EQ-SDIindex Age
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Figure 1. Decision-tree model to identify risky subgroups with sleep problem among adult cancer survivors.
EQ-5D = Euro Quiality of Life Questionnaire 5-Dimesional Classification; BMI = Body mass index.
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