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Effect of Cancer Symptoms and Fatigue on Chemotherapy—related Cognitive Impairment and
Depression in People with Gastrointestinal Cancer

Oh, Pok Ja - Lee, Jung Ran
Department of Nursing, Sahmyook University, Seoul, Korea

Purpose: The purpose of this study was to test a hypothetical model of chemotherapy-related cognitive impairment (CRCI) and depression
in people with gastrointestinal cancer, Methods: A purposive sample of 198 patients undergoing chemotherapy was recruited from Novem-
ber 2014 to July 2015, The instruments were Everyday Cognition (ECog), Hospital Anxiety Depression Scale (HADS), Functional Assessment
of Chronic lliness Therapy-Fatigue (FACIT-F), and M. D. Anderson Symptom Inventory-Gastrointestinal Cancer Module, Data were analyzed
using descriptive statistics, correlation, and path analysis. Results: CRCl was directly affected by cancer symptoms (8=.19, p=.004) and fa-
tigue (B=.56, p<.001)(R*=47.2%). Depression was directly affected by fatigue (8=.48, p<.001) and CRCI (B=.27, p<.001). However, The im-
pact of cancer symptoms on depression was confirmed through the mediating effect of CRCI. Conclusion: Results indicate that in patients
with gastrointestinal cancer undergoing chemotherapy along with the direct physiologic effects (fatigue, symptoms) of cancer treatment
may have altered cognitive function leading to depression.
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o] B2 48 9191 0~147) 0= Uelidal, vz J4e] B 3, FARERIS7E 2% 10 oJk(1.14~2.14)0101 o %ﬁ*éﬂ
19.73(89}: 0~52) 0.2 Uehgeh AdA A7 H K- #AE

MMSE)9] QIX]7)'5-& 3t 28.08(H%]: 19~30)2.2 Yehtr, 23 AT R HIFS OB, IR, ABHE RIS, FEE QK]
A ofste] QIRPFolE UEhie tdRkE 11%8(6.6%), 24~26%8°] 715 AE % $a AWAVE giint. oF 4L H=(r=.6l,
25%(12.6%)= Wbt F8H QRZIs 4% Axold= Bat p<.00D), A AP Is(r=-.27, p<.00D), F4H QRIS 2]
69.54(F=3 1.84)2 Uebdal, 58 AEgoMe 2ul & (r=.53, p<.00D) B #&(r=.50, p<.00)3t oIt FAA} 9l

o =M F 2.04, 71998 Ft 2.02, o] F 1.80, & = ZORE Uitk Fz2E A oIx 1 I5(r=-.23, p=.001), F
W75 (ZE) Bt 1.68, FW715AR) HE 1.66, AeRds BE AR5 AEl(r=.67, p<.001) ¥ $&(r=.67, p<.00D)Z} &
B 1.54 £02 A0 QXZEL Q= Aoz YRt sk ATEAL Qiith AT QA5 A QAR7s UE

]

o} 922 B 8.63(HY: o~21)2§ Ueptth 78 olsle] & (r=-.33, p<.00), $&(r=-.15, p=.035)3} S-J3k ok} vkt
o] gl AHlE 81%(40.9%), 8~1089 7Aulgt £&& 508 AVt itk FoE X7 AEe &L folgt ATIATT A
(25.3%), 1173 o139l F5% o9l &2 678(33.8%)= Ut Sickr=.60, p<.001)(Table 3).

ot 29 FEFFLE 0F(§ A 3 AT HelolA

1.24% 2 2 YeRGTHTable 2).

Table 2, Descriptive Statistics of Cancer Symptoms, Fatigue, Objective Cognitive Function, Perceived Cognitive Decline, and Depression ~ (V=198)

Variables Categories n (%) Possible Actual M+SD Mean of item+SD
range range
Hemoglobin (g/dL) <12 88 (44.4) - 8.8~15.6 12.12£1.48
>12 110 (55.6)
Cancer symptoms 0~180 0~147 48.91+34.56 2.72£1.92
Fatigue 0~52 0~52 19.73+£11.09 1.5240.85
Perceived cognitive decline 0~156 26~142 69.54+25.78 1.84+0.69
Everyday memory 0~32 7~32 16.15+6.98 2.02£0.87
Language 0~36 9~36 16.11£7.18 1.80+0.80
Executive function: 0~20 3~20 8.31+3.47 1.661+0.69
planning
Executive function: 0~24 2~24 10.07£4.50 1.68£0.75
organization
Executive function: 0~16 2~16 8.14£3.56 2.04£0.89
divided attention
Visuospatial abilities 0~28 1~28 10.7614.74 1.54+0.68
Objective cognitive <23 11 (5.6) 0~30 19~30 28.08+2.29
function 24~26 25(12.6)
>27 162 (81.8)
Depression 0~7 (normal) 81 (40.9) 0~21 0~21 8.6314.53 1.24+0.65
8~10 (mild) 50 (25.3)
11~21 (moderate-severe) 67 (33.8)
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Table 3. Correlations among Cancer Symptoms, Anemia, Fatigue, Objective Cognitive Function, Perceived Cognitive Decline, and Depression  (NV=198)

Cancer . Objective Perceived .
. Fatigue - . o . Depression
Variables symptoms cognitive function cognitive decline
ro) rp) rp) rp) ro)
Anemia .05 (.529) -.04 (.626) 11(131) -.02 (.832) -.01(.924)
Cancer symptoms 1 .61 (<.001) -.27 (<.001) .53 (<.001) .50 (<.001)
Fatigue 1 -23(.001) 67 (<.001) 67 (<.001)
Objective cognitive function 1 -.33(<.001) -.15(.035)
Perceived cognitive decline 1 .60 (<.001)
Depression 1
4. LS O|Z 7+ FASIEIRY oA Q1275 LUEQ g HidolM QX7 AEE 7he ARE AAEIgth =3 4 5
220 0]z|= &2t AollA g7 7= AR H2E B A o K52 WA
St gFgdol A7 s TEE FXlokaL[13] YR |6 ZEE ui=

=2
£ 47 7Hauge] AYES A5 2o ApEgxIS Chi-

square=.12(p=.724), GFI=1.00, AGFI=.99, SRMR=.01, RM- 2) =323 A

SEA=.00, FE=gx|4¢] TLI=1.02, CFI=1.00, NFI=1.00.2 SRS Hee= A4l Chi-square=2.20 (p=.138),
HILo] 7152 ZENI|E A0 Uepith 78Rl 429 GFI=.99, AGFI=.95, SRMR=.19, RMSEA=.08, &Rl
S AET A3} o 8 H QA7 el ZgARl @& £ TLI=.98, CFI=1.00, NFI=.9902 BE A|$oA e 71ES
AR ¢354 B=.19, p=.003)2 FZ(B=.55, p<.001)°| o, WEAT = 202 et £RHES AEsisict

S

Sgof 2R JFe & BEE AR5 ZE(B=.25, p<.001) FRRYY Fehads A5 23+ 2 4 B2
o 9 2(B=.44, p<.00D= Uebgth 12U WIgollM IRVs & = B falsiglon, 452 #E Chett ZoH(Table 4). FAststa
El(B=-.02, p=.720), & 8 $2(B=.09, p=13NZ 7k= ¥ & LA 20 dist] o T2 AREW} FOfsIAl G
2N Az FOfstR] ottt (Figure 1-A)., wpr, WIgollM QIx] o, QIAPS HEE wiiHsz e A} (B=.05, p=.005)°]
715 AER 7k PR o BIM fE= The FRE AASt] M fofdt Aoz veliit vze 9o tiste] AHaIt fofst
BEe a6 Mg of Alget psto] B2E fEshH14] Fom(B=.48, p=.002), A5 HEE vifHEaE ohe 7P adt

EFuellA H27} X71s el Aot FFeclez AAEA uk (B=.15, p=.002) HAl Fst] 7P F T (B=.64, p=.002)
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o
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Figure 1-A. Path diagram of the hypothetical model.
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Table 4. Total Effect, Direct Effect, and Indirect Effect

427

Endogenous Predictor B SE R Efl;:g Ir;?figecit ,;coféilt
variables variables 2 IS
B (0) B (0) B (0)
Perceived Cancer symptoms 014 05 292 004 19 (.009) 19 (.009) A7
cognitive decline Fatigue 1.29 15 859 <.001 56 (.003) 56 (.003)
Depression Cancer symptoms 0.01 .01 1.49 137 = .05 (.005) .05 (.005) 49
Fatigue 0.20 03 7.02 <.001 48 (.002) 15 (.002) .64 (.002)
Perceived cognitive decline 0.05 .01 3.99 <.001 .27 (.002) = .27 (.002)
SE=Standard error; CR=Critical ratio; SMC=Squared multiple correlations.
£ e ZoR Uit dAls AEe $20 $ARcR fofgt AuEos APFE QX715 Hish QxPFolE A H‘B}i A
A adet FaNE elom(B=.27, p=.002), 4548 =7t Sick oliet A= o TR X7 HEPE Aulste] AEe
Sl e Uil A28 IHE GRS ST OIS Bl 2 SHE A9 HOUNIE Uehine PSUTIN B A
$&& sl Fxt 48 6%2 Uehgth(Figure 1-B). Ztsh= QA 71s AEE d “'S}E}—t— A3y At Axket dr|eht
Frarststan o Sate] QK75 gl tiste] oF B44(B=.19,  [5]l. ¥ AT tIAEL FFAFo] 57A01AL 504 o]/l
p=.009) 2(B=.56, p=.003)7} f+oJe AFARE UEe  76.8%Us T o ugete} i%‘ﬂ X759 A= £
o, O]F W4T} A5 ZEE 47.2% AHslich(Figure 1-B). a St} 53], thAREe] X715 AE7E o2 Aoy FEY
Mg BAlol AEHA T 4 Sl B0 5 (divided attention)
= o oM ThRL] 1177359, 1%)°0] 71 B3 Aoz Ak Igla
1 tg-2 7198 AEE 98H49.5%)0] AYsh= Ao e}
A7 Hesso Inseld] FASFIQ B i/l Hotwd o] 27 Belolol she a2 BeIcHz). @Rpin 49 @
(1312} Vardy9}t Tannock [14]1€] Faststay] ## QIx7|5l TE URE FTY SRS ddez AR e RaEgl
g DFATE Bz AT AEF 2ol UL He 7t = Y A $RE dide s 3 & A ke AIETUA
Y5 5P WS PG O BT BB ARBAZ L ohEX RIS el SARE RO Ut ol 1770
Ao 2N oF TR QA5 AHES}F ¢S FAK] A3 71 ARIeHY FolM A 1571 9, ddde 7 999 &
ERRE ANt sk Aol it o] 3 SA715/AFY, 71048, Aol verbal
B 7 ohgie] rsketan B QRS 2 RS A¥ memory) 2 8471908 (recall) 47 Qolo] BEHo® S
FJ(K-MMSE)olA o R} tide] A3 AH23]ofl 71x5}o] °ﬂ°ﬂ°l71 uiEol2t *@74%‘4[7]
= O

Fe ] 238 olsle] QRS AEE YeEE R 1Y
6%), 24~2670] 25%(12.6%).0 2 ThRte] 18.2%%= ARPIs

> Hr 2
5
>0l

o] ZHE} Q= Ao 2 yehgth s, FIERI RS 1E A
T B 28012 ARPFl) ool thRIL 72 (36.4%)2

s 27
Cognitive

(.002) .
————» Depression

decline

Cancer 19
symptoms
.60
(<.001 7
(.003)
Fatigue

Figure 1-B. Modified path diagram of the study.
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