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A Test for Psychobiologic Entropy Model on Cancer Related Fatigue among
Patients with Solid Tumors
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Purpose: The purpose of this study was to test a Winningham’s psychobiologic entropy model (PEM) on cancer
related fatigue (CRF) among patients with solid tumors. Methods: Participants consisted of 213 patients with solid
tumors recruited from December, 2012 through June, 2013, in a university hospital, in Hwasun, South Korea.
Primary symptoms, adjustment, physical activity, status of nutrition and fatigue were measured using structured
questionnaires. Collected data were analyzed using SPSS 21.0 and AMOS 21.0 programs. Results: The modified
model tested provided a reasonable fit to the data (x2=65.80 [df=30, p<.001], TLI=.92, CFI=.95, RMSEA=.08,
SRMR=.07). Primary symptoms (dyspnea, anxiety, depression and insomnia) had direct positive effects on CRF.
Adjustment and status of nutrition showed indirect negative effects on CRF. However, the impact of physical activ-
ity was not significant. These variables explained 49.2% of the variance of CRF among solid tumor patients.
Conclusion: The findings demonstrate that the tested model explain some CRF among solid tumor patients and
warrant future research considering the cancer-related clinical factors of the given population.
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Figure 1. Hypothetical model from the Winningham's psychobiological-entropy model.
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FTEIAS Dol SAHTEo] EAst I F BES

o 219315 gho] 7P 2L ‘dxbA] S o Sdws A
AP RE] AlFFste] “A8A oUA|(H-8) o “FAT, AEEH
U e FRIFEN, ‘dxpH T A/FE, ‘A
g AU AAskACE = xR St
3.032 2 Fo} 7@ F=(Construct Reliability, CR) .70 ©]
A}, H-BEA=Z(Average Variance Extracted, AVE) 50
oldt 2L JFTERA Wt T57I5S A¥shs 34N
& Y25E & I FAAES 2 A Al A 1
A3, SARYL HAFHoR JITEHIAAH dEEIE S
W3l x°=56.68 (df=28, p=.001), TLI=.93, CFI=.96,

Table 1. Descriptive Statistics of the Observed Variables (N=202)
Variables Range M=*SD Skewness Kurtosis
Diarrhea - 0.63+1.52 2.88 8.25
Pain 0~10 1.86*£2.62 1.20 0.17
Dyspnea 1~5 0.43+1.07 251 5.52
Nausea/vomiting 0~4 0.33+0.63 251 6.71
Anxiety 0~3 0.71+0.57 0.74 -0.06
Depression 0~3 1.01£0.63 0.41 -0.50
Feelings of social isolation 1~5 2421072 0.26 -0.24
Insomnia 0~4 1.06%0.90 0.94 0.17
Nutritional status 1~4 1.96£0.99 0.86 0.46
Hemoglobin - 11.64£1.63 -0.26 0.00
Adjustment 1~4 2.75%0.47 -0.42 -0.22

Fighting spirit 1~4 2.34+051 -0.74 091
Hopeless 1~4 2.66+0.69 -0.31 -0.26
Fatalistics 1~4 2.36+0.76 -0.18 -0.72
Anxious preoccupation 1~4 2.57%0.65 -0.30 -0.01
Physical activity =3 1.59+0.63 0.61 -0.58
Fatigue 0~10 3.341+239 0.44 -0.78
Fatigue level 0~10 400t254 0.13 -1.01
Fatigue impact 0~10 3.01+2.59 0.560 -0.77
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RMSEA=.07, SRMR= 0791 95813t 2] A g Lhet
s

27144 2l 3% 9 54

THE Ame} A9 M A By o] & RYHEAE
7¥sl7] $lal 7 A R3] o] 2R F ol tigk A=
2AAE A7 AFE |47} x°=164.18 (df=31, p<.001),
TLI=.71, CFI= 80, RMSEA= 15, SRMR=.162 2 AZF=
& T50A Foto] & Aol 7P A B2 AMOSS] 3]
Z*(Modification Indices, MI)9} 0|22 ZAZ FA]ol| L&k
28 F8E A= a7t Jotar A ERA o], AR
7} 7V 2 A2 yehd ‘XA S — ‘g2 2] ARE
98 FHA | So] Ux}Z] FA4to] A ¥R o] Qololgtar vt
gl A A AaH220E SAR 7P A B3 ol 718kt

Ooﬂ

UOE

3) FARY ] AF 2 aIEY
VW 23] ‘Ax}A A — ‘W72’ 7o ArE Fr)e
FARY ] s AZe A7, A= A54E x'=65.80

(df=30, p<.001), TLI= 92, CFI= 95, RMSEA=,08, SRMR=

e Al AFTES S| o & HER I 02 A3
CH(Table 2).

FRARY o] |9 T & dtel thig R A4 A=
Table 33} vt FARF O] By 374 Aol 2, 2 A
7o 7P A B ellx AAIg 7] BE F 3702 BE27F AA]
HAT B FA Al SR dxA S - 92 2k A=
7} =3t BAIH 02 frofate] o5 X33t F 479 BRI K
o3t Ao g vEpsith(Figure 2). AESH oL A|(B=-.28,
p<.001)} A oA (B=-.42, p<.00D) X L4 F
Fo =2 7h= ARAR} YA SdelA AAZF(B=-.23,
p=.019)3} F2(B=.69, p<.00)E 7h= A4 =E 5AF
o= sttt v, AESHA o A] oA LA = E(B=.05,
p=.511), A-&A oqA] oA AALF(B=-.05, p=.595), Al
AgFoA FHZ(B=-.06 p=313) 2 7}= AHAEZ= TAH
° 2 frofatA] Rttt B2 gl o] A HrEe] AY
2 49.0%%] Ao 2 YeRitt

FE~Z WS o] 83l FHRY Y SoEAS G
Az, AA A Sl tisl) A=A R (B=.06, p=.005)
9} 282 olJA(B=.09, p=.010)7} EAH o2 F-2J3 74

34

072 7H4% R Hn} el on, RV Wz 4% a9 Zte Ao® yeibt ey 9o A4, A2
o] glo] AAFE|A] eherar Azl x? 574] SARRIRE A oUA|(B=-.20, p=.001)} &-&H YA (B=-.29, p=.003)

Table 2. Goodness of Model Fit Indices (N=202)
Model df x* (p) TLI CFI RMSEA SRMR
Criterion > .00 Low (>.05) >.90 >.90 <.08 <.08
Hypothetical model 31 164.18 (< .001) 71 80 15 16
Modified model 30 65.80 (<.001) 92 95 .08 .07

TLI=Tuker-Lewis index; CFI=comparative fit index; RMSEA=root mean square error of approximation; SRMR=standardized root mean square residual,

Table 3. Effects of Predictive Variables in the Modified Model (N=202)
Endogenous variables  Exogenous variables B (p SE (t—\?jue) SMC SDE (p) SIE (p) STE (p)
Primary symptoms Biological energy -28(<.001) .04 -4.02 311 -.28 (.001) - -.28 (.001)

Adaptive energy -42(<.001) 06 -535 -.42 (.003) - -.42 (,003)
Physical activity Biological energy .05 (511) 05 0.66 053  .05(511) .06 (005 .11 (.144)
Adaptive energy -.05 (.595) 08  -053 -05(587) .09 (010) .05 (.559)
Primary symptoms -.23 (.019) 12 234 -.23 (.012) - -.23(.012)
Fatigue Biological energy - - - 490 - -.20 (.001)  -.20 (.001)
Adaptive energy - - - - -29 (.003)  -.29 (.003)
Primary symptoms 69 (<.001) 34 9.85 69 (003)  .01(165) .70 (.003)
Physical activity -.06 (313) 23 -1.01 -.06 (.261) - -.06 (.261)

B=standardized regression weights; SE=standard errors; CR=critical ratios; SMC=squared multiple correlations; SDE=standardized direct effects;

SIE=standardized indirect effects; STE=standardized total effects,
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Figure 2. Path diagram for the modified model.
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B AFolA UdxA ST g2 A2, AETH ouAel B ddnt o Aol A EFo i vz
UAHA S AR, A UA S YA 54 B=, 2 At 3ok A 7l Fagh 98-S girH11]. 137 uiEell
2 =3 AABE A7 o] 47)] AZA A-EAT}T YAt National Comprehensive Cancer Network (NCCN)E 3
T3 b FoFo] w7l Ho] AAESHA oo} AAGE 7 Zol tigh Zto|=eelel 7Y EAARQ] vieEA FAIR AlA]
2, GAA Sl vl e A3 A cUA g A 2, A A %S st YrHll ol vls FYREE 3] (Onco-
AN 547 2 A EEo] vzl A BB oUA|el 92 42 logy Nursing Society) olX $Adw] 2.0] 714 G922 SAE

AR S ARG SOl miZlE A& oUA|el 92 FFOoE W odt dAgTH24] Ydu R et 59
ARoM P EA7} )deh. Winningham([11]9] o]22 & &35 gRIgh 567 ] 7249 tix A& 24g A3, 7%
@ vlarsto] E Aol HE B0 7Y & atole G G ARl a3t AL, oM 2t I
F/%o] AA LS vifete] B Rof oJeFe 72 oL @8] [25], E=FF ks At Il ot Aol thE
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