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Mediated Effects of Nutritional Status on the Relationship between
Symptom Experience and Functional Status in Patients with
Lung Cancer undergoing Chemotherapy

Jung, Kyoung-Sun" - Min, Hye Sook® - Yun, Mi-Jeong®

YDongnam Inst. of Radiological - Medical Sciences, Busan
?Department of Nursing, Dong-A University, Busan
3)Depal'tment of Nursing, Natural Science of Ulsan College, Ulsan, Korea

Purpose: This study was conducted to explore the mediating effect of nutritional status in the relationship between symp-
tom experience and functional status among in patients with lung cancer undergoing chemotherapy. Methods: Subject
(N=139) were lung cancer patients visiting the D hospital in B city. Data collection was conducted from May 2016 to
February 2017. Seven nutritional status measurement tools, 22 symptom experience tools, and 15 EORTC QLQ-C30
functional scales were used to measure nutritional, symptom, and functional levels. The collected data were analyzed
by SPSS/WIN 21.0 using descriptive analysis, Pearson correlation, 3-step regression analysis of Baron and Kenny, and
Sobel test. Results: There was a significant positive correlation between symptom experience and nutritional status, a
significant negative correlation between symptom experience and functional status, and significant negative correlation
between nutritional status and functional status. Symptom experience had direct effect and indirect effects on functional
status through nutritional status. Conclusion: For enhancing functional status in lung cancer patients, it is necessary to
develop nursing intervention programs to palliate symptoms and improve nutritional status.

Key Words: Lung cancer, Functional status, Symptom experience, Nutritional status
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Table 1. General Characteristics and Disease related

Characteristics of Participants (N=139)
_ . n (%) or
Characteristics Categorles M£SD
Gender Male 97 (69.8)
Female 42 (30.2)
Age (year) <50 10(7.2)
50~59 35 (25.2)
60~69 60 (43.1)
>70 34 (24.5)
63.321+8.75
Education None 6 (4.3)
< Elementary school 30 (21.6)
<Middle school 35(25.2)
<High school 47 (33.8)
> College 21 (15.1)
Living status Couple 69 (49.6)
With family 53 (38.2)
Alone & others 17 (12.2)
Job Yes 23 (16.5)
No 116 (83.5)
Monthly income <100 61 (43.9)
(10,000 won) 100~199 26 (18.7)
200~299 32 (23.0)
>300 20 (14.4)
Previous Only chemotherapy 37 (26.6)
treatment Chemotherapy+surgery 43 (30.9)
(multi-answer) Chemotherapy+radiotherapy 84 (60.4)
Chemotherapy+surgery 25 (18.0)
+radiotherapy
Chemotherapy+etc 1(0.7)
Smoking Nonsmoker 47 (33.8)
Ex-smoker 84 (60.4)
Current smoker 8 (5.8)
Pathological Adenocarcinoma 89 (64.0)
diagnosis Squamous cell carcinoma 28 (20.2)
Others 22 (15.8)
Period of <6 33 (23.8)
diagnosis 6~11 29 (20.9)
(month) 12~59 67 (48.2)
>60 10 (7.2)
491+1.26
Lung cancer 1 3(22)
stage 2 12 (8.6)
3 37 (26.6)
4 87 (62.6)
Underlying Yes 67 (48.2)
disease Hypertension 43 (64.2)
(multi-answer) Diabetes mellitus 24 (35.8)
Heart disease 6 (9.0)
Lung disease 11 (16.4)
Others 6 (9.0)
No 72 (51.8)
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€ AR YEon(p=-30, p<.001), 3A SJFAEA A A IFE = SAE A "7 FFLEH Y HrE &0l
SR 34E ol 715 WA= AE=-57, p< I woR FEHH M= H AeE RE =R A
001)7H 1A oM S Hol 7153 E ol vl A= B3Hp=-74, ~ FIFH =7 WA AT = AS L 5 A
p<.001)o] H]5} ZrobH o, uj 7} & 7= Sobel test (Z=-4.02,
p<.001)2 53} 4213 2 02 Lhekgteh. 15h4) of u]3) Zoll _
SRAS| SRSl SAB ST o13] ol 3 Nutritional
3 status -25
PAENTE A AT 7 A S ST SHA) gk 58 v //
NeHe & 4= dch(Figure 1). Symptom Functional
oliel Ae B o 2ol Pyl 3AE Y 715 | experience 7 status
A E 2 AN oJ- o =) =l 1}
dHE AT = oot i Sk A o2 U Figure 1. Mediating effects of nutritional status on the rela-
th &, SAE Y A4 =2 0 7|57 olA = A Y tionship between symptom experience and functional status.
Table 2. Level of Symptom Experience, Nutrition Status, and Functional Status (N=139)
Variables Categories M=*SD Range
Symptom experience Severity 3.43£1.97 0~10
Interference 4.0812.68 0~10
Total 3.611£2.02 0~10
Nutrition status Well-nourished 1.00£0.00 0~1
Mild-malnourished 2.54+0.51 2~3
Moderate-malnourished 6.62+1.38 4~8
Severely malnourished 14.30+3.45 9~59
Total 7.7315.21 0~59
Functional status Physical 59.66+27.94 0~100
Role 61.39£30.50 0~100
Cognitive 65.831£26.11 0~100
Emotional 69.66125.71 0~100
Social 62.23+30.20 0~100
Total 63.731£23.51 0~100
Table 3. Relationships among Symptom Experience, Nutrition Status, and Functional Status (N=139)

Symptom experience

Nutrition status

Variables

r () ()
Symptom experience 1
Nutrition status .59 (<.001) 1
Functional status -.74 (<.001) -.63 (<.001)

Table 4. Mediating Effects of Nutritional Status on the Relationship between Symptom Experience and Functional Status (N=139)

. Sobel Test
Model B t p Adj. R F p
Z 4
1. Symptom experience — Functional status -74 -12.97 <.001 .55 16832  <.001
2. Symptom experience — Nutritional status .59 8.52 <.001 34 72.53 <.001
3. Nutritional status — Functional status -30 -4.56 <.001 .61 106.68 <.001 -4.02  <.001
Symptom experience — Functional status -57 -8.54 <.001

Vol. 24 No.2,2017 135



HM - 8

[

= 2

&

AT FYtay S =AY RS e R S
FF 7SI A EE wetekal, S/3E
ZJHi o] A A FF e i) EIE skl Y At
o] 715 EHE A7) A AR nid ol 7| 222 S
A SR A =S T 2 AT AT o EAe] G EH= T
9| A o] w2 7] g H o] W ste]l &A= ohyA]
AE 3 Y= TR S-S AU = AU
748 A7t w2l 7157 Rol = A A
29} T4 0] wol= Aol FHTHE A
ofshe FHEH7L 7S HHE W AU ¥
7F A EAREE Rttt & A2 S A = A

N

or

ox
oM.

Moo
t &

0o
X ol

o o |o o2 J
fu

e
re
4
2
X
=)

i}
|o
il
=
o
i
rlo
e
Mo
o
i
s
&
]
H
i
oh
_l

of
it
i
e
1
=
>

K

o] Hatyo] 3.433 %0 whal dABE Wi ==
08 o2 JA AA Hhs SR Q3] Ex}E0] A 26t
A W =Tt o] 2SS & 4 Utk o5 A
13573 & S 3] S/ =7t Bt 3.70%, Y/
el A =7t B 3.854 02 B 113k Choi} Ryu (2013)<]
TR W2 gt Hok 24 i Yu (2016)9)
TollA HA S48 E H47t 3.58% 0], 747 A A=
3.697, 4G Wl H =7} 347 T H| wE = tha 2
Holglet o]t Ao 52 2 A+ AP H & X+ 1
| o]4fo] 7 gt 427} 55.4% a0l Bl Yu (2016)2] A
FolAE A AR 10%7Ho] 19 o]Ake] A 7] 7+ 2t
I A7) R R wdE =T, ol AT F FH|zte] 4
5 7 E ol Erh= 2 19} fARSHY sHlTHLee, 2013).
ESE 2 AR 62%7 H 9 47] 2 100% #H o 47] 2R}
Ao 2 2 =8 2435 Choiot Ryu (2013)2] AR
/37 o] tha B Yebdet] o= Aol ostEl= A
B H A LFE T AAH FA A 1Fo] FUHETR= A
3] &1 3L(Baker et al., 2005)9} G-AFH A 7S BHlE 3= 9J Tt
2 Aol = H Y EAE0] A sk A9 371 el w2
4.504), TETT117), YutE@.108)02 Fel=Eg=
), ol £ A7 SH == HEAT H Y R )=
7 2 34 eI v 22a R AP AT (Bark,
2011) 2} fAkstcaL sH3l T 5 w9 SR} obd et 3
A ] S H Y A2 2.95%], 4] FFE =333
Ho g Buste B AFEYG FAF =7 IS o &

V fro=
rir
R

e o
oL,

4

o o Lo

136  Korean Society of Muscle and Joint Health

2.
&

0y

Ho

o) (Kim, Kim, Lee, & Oh, 2014) 5] ¢+ $x}0] 244 H 52 A
i ISt A2 B o] e F Al AN oo Sl 7
7 s Z$- ol vl =ohal B 1gt Baker 54(2005)9
A4 oo weks o] g o 4= Qlth
E Aol A PG SGA TZ7-(Bauer et al., 2002; Ottery, 1996)
SR H Y SR F = B 773H R = &
o] sl F5= FLENE Uetl= 4~87 9] H 9ol
13sh= A4S HAon, B42Q YL/l gt
A& TA] 4.3%0 MEH L, F5% DN (39.6%) Lt ATt
B YN (30.9%)F H3l 2RE0] AA| 70%E 3]st AU
T}, 4867 2 thFet of SRS e 2 S HE 543 Ko
5(2011) 9] Aol A= | & /A 52.%71 PG-SGA 27 o]
2o FEFFANE E=tl ol= HA ALY 35.2%7to] 7
stk a S Al A o] £ AL Aozt e ol Y AL
2 F5H0h Kim 5(2011)9] AolA 02, 4T 1 E, &
T2 TY ALY s Y HI ESitt B
gt =T, 7 Ao = SRE0] 7MY =4 4% F
2 02, 351 AvkE Sl I HE 555
FFolE UEhf o] Kim 5-(2011)9] A2 7o} FARE 2
= Bt PG-SGA == o 8] QPHE S5
913 SGAE o SHAtol| Bt =s A8 =2 RF = &
o|=7} 3 thE AW A F50| H|SHA ST A ER H
5= 9l ok (Bauer et al,, 2002) £3+2] 47} 77 2 o] Al
Z7t .22 SRE AR 54

2 Aol A o 2HREe] 7] 54 = 1003 RH 5 63.73%
L2 FUIN =5 ARG B S 2R 7] S EHE ST
Kim 5(2013)2] ¢1 0]l 86.077, Bark (2011)2] &1 0] 4 2]
7253 Hote R F4E B 7] 54 H7 & o R A Y
= ¢ AT o] e A iz Kim 5(2013) 2] dtof| 4] o
AAS 0] B ¥ 7] 3,477} 47.6% 2 2FA| S| HES]) o] o]
A= 89.2%E AHA| 53l e B2 Aeke| 7| 7F &8kt 7|7t
Eordlel wet 757 B Ao wetEh B &
Ao = 604 o]4e] A 0] 67.7%F XFA|BFAL =,
o= ¢ 2Rt 7] &F A o] 7] 5/ Hl ol F-om]Et Y T
Ath= M3 d L (Bark, 2011; Lee, 2013) 9} -2 weho] & ¢ 4=
Ak 7153 H 2 sHEE Gl A4 ol A= 4175 0] 69.25%
S 2 7P XA AIA 7525899 2 /PG e A o8
gelE| o] B3] #H| ¢ EAtol|A AAF 715 SHANT = FA
7hE S e Ao woE

2 ATl A= o SR 47 F T 7] 5 2ol 74
AHBA (r=-74, p<.00)F Ho SAEE == 715

L U

of

of o K o

=




FH7F e AT AT H o Ao A w2, 31, 4
SR} ge vgkat gl Sl Sl @l et 2
oA ghe] A Y F kel 715 E7H R 3kThe Wangt Fu
(2014)2] A4 7o} thoFRt OFE AR $-2%, 92, B
5 ofe] 7hx) AT BAY S-S WA ARk A5 olF
/ol 71 sl 4 S vA= AL HiEo]
(Kim et al., 2013) 2 J4 75 R X3ttt S0 o).

TEQE 2 AofA = w o 2hRe] 75 g E 2 G ezl
ABA7E o] FFIH I HEFE 7S dH= T4 e
18 4= AATHr=-63, p<.001). F1%} Fxje] B
PSS SR g Aok foi &9 AR
-44, p<.001)7} 2= B 3138t Nho, Kim, Kang ¥} Kwon (2014)
of e AsIo A S TR I, VY WAL o2
Kim 5(2011)9] A4 IFEE7 F=5 71 s8HE
ZYoH ko) W WIS Buste] B AT ATE R
Astct Az JERRYY o BN 2, Yok
59| 24| A A 1 A Fo| B 7182 2 (Zhou et al.,
2017), YFIEHE SAATI= A2 AAH 7153 9275
L Z53L 7| SAHE S SRR 02 A AZFSE 4 A5t
o] A g A7)t WES RS Zheckm sl

| o gAte] S A FEEE Foll= TAH R {9
3 A AEEA (=59, p<.001)7h Gl R 2 et o]
© 38 AT E FH eFRE Arls= A2
2 7k7te) Z43} o pAbel 2be) BAI S et M A8 Al
B st St o SRk ouA o= 28

= FEIHE L 7 2(r=-19, p=.049) Tholl= Aot S| &
A (Byun & Kim, 2012)&, A3t HFA FAY T}
MM &0l a5 FEN (=237, p<.001)7} EU4H AL
2 B3 (Nho etal, 2014)=| o] 2 519 23 J_]—— ks 5 =

2 Aol A JPelrt S4BT ) 54 2] A
oA v E 27} Q=A]E Sobel test2 4] Pé# YT
© AR 7S 8EH Y BACIM REmA sz 28
S 9o BT 4= Yleh A ALY F7]S A&t
13707k O3] EAH 2ES B A A EH= Aol
ohz}, 1K A o =2 il a3t dieh A 22 U=l = oAl
2t 2010~20143 =i ofl A Al v} a3} A-e] 73.15% 7}
Baron} Kenny (1986)7} 4|13t & xjo] ufe} 3ukA] 319184
9 Sobel testE 0|83} 0. B2 (Lee, 2014), & A ESH5Y
o= SAA EHS AFST &, S4EES 7S

oX
o)

Fll‘ Mo &

F

N
]
Of

0

Abeol A 1A GRS FA) 4T G E T she] 78 A
0% Ggre v)X| = Sn o} ke QR 7 S Aol

o
£
2

[mrhl
Q
ﬁ%
N
o B
o otk
o > o 4
ﬁ
ko
1223
mlo
i
fd
30
fr
o
o
ot
X
fr o 1o 32

£ °4-"rL—E— 3 o ﬁ‘rXH 7% %‘ o] ti At G/ H
o Y& vA L FFTEHH F2A A EE st 7] 54
& shlsiglch 2 S e A8 54
Hado o g A7) 54

o]l chsf ARt GobE |
3; Wang & Fu, 2014; Yu, 2016)e} 2] &
%%mﬂwmiﬂéao o 2R o F ¢ A}e] 7] 5 Ak
BRSO O3} of oFshA] A = 2 13 9] Ffbo]| o 3t A A ¢l

A AFIYE T B2 g Tkl Pl S 9
3 chapsha TA 2 9l Beluere] 493 o] Fufetor g
Ao = yreEt.

o O0°0 o O /og =2
37H] wg: boll o3 ABPAT Qe Ao ek
on], 2ol 715 AlE o] ARRE vIA L A Foy

R EEET RISt ‘%H%%%ﬁ?%
AR 7)) 7k) BA 1A =3
Asfod A A Tt 218 S18 S o1 A
FAH A5 2AS AT goit ook 5
Atk £ ATATE oo 2 P oo B 7|54 E
AN717) $15te] FpAE B4 ek S0 B2kt
FA) Z2ae) el e Ao AR

olie] A7 ANE Ef2 chew} o] ANskarkt gk &
QAT BB & W T o BRfe] ARl ) 75
el that o parele) ) Ak Al B eks Fekd 2Aard el
B2 35 atetay] S5 B 7S Ae o] WetS st
£ A7} ol o 2 AINTITE. o BAho) A& EAA
sjat e U8l 0.2 nx) = Flo] ok} 4:3]0] A o] 2of

Vol. 24 No.2,2017 137



Y34 - @l

48

X2 oksata]o] s150] 2710 me 7] s ArE o) ke
A= 54 A7} ol 2olrhd Fepaelel 4 Z2 I
o kel S0 A S ANG 5 Yg A o Bt

REFERENCES

Baker, F., Denniston, M, Smith, T., & West, M. M. (2005). Adult can-
cer survivors: How are they faring? Cancer, 104, 2565-2576.
https:// doi.org/10.1002/cner.21488

Bark, S. M. (2011). Related factors on quality of life in patients with lung
cancer. Unpublished master's thesis, Chungnam University,
Gwangju.

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator varia-
ble distinction in social psychological research: Conceptual,
strategic, and statistical considerations. Journal of Personality
and Social Psychology, 51, 1173-1182.
https://doi.org/10.1037/0022-3514.51.6.1173

Barrera, R. (2002). Nutritional support in cancer patients. Journal of
Parenteral and Enteral Nutrition, 26 (Suppl 5), S63-S71.
https://doi.org/10.1177/014860710202600516

Bauer, J., Capra, S., & Ferguson, M. (2002). Use of scored Patient-
Generated Subjective Global Assessment (PG-SGA) as a nu-
trition assessment tool in patients with cancer. European Jour-
nal of Clinical Nutrition, 56, 779-785.
https:// doi.org/10.1038/sj.ejcn. 1601412

Byun, M. S.,, & Kim, N. H. (2012). Energy intake and fatigue in pa-
tients receiving chemotherapy. Journal of Korean Biological Nurs-
ing Science, 14, 258-267.
https:// doi.org/10.7586 /jkbns.2012.14.4.258

Choi, S., & Ryu, E. (2016). Effects of symptom clusters and depres-
sion on the quality of life in patients with advanced lung can-
cer. European Journal of Cancer Care. Advance online publica-
tion. https://doi.org/10.1111/ecc.12508

Cleedland, C.S., Mendoza, T. R, Wang, X. S., Chou, C., Harle, M.
T., Morrissey, M., et al. (2000). Assessing symptom distress
in cancer patients-The M. D. Anderson Symptom Inventory. Can-
cer, 89(7), 1634-1646.
https://doi.org/10.1002/1097-0142(20001001)89:7<1634::A
ID-CNCR29>3.0.CO;2-V

Degner, L., & Sloan, J. (1995). Symptom distress in newly diagnosed
ambulatory cancer patients and as a predictor of survival in
lung cancer. Journal of Pain and Symptom Management, 10, 423-
431.

Fayers, P. M., Aaronson, N. K., Bjordal, K., Groenvold, M., Curran,
D., & Bottomley, A. (2001). EORTC-C30 Scoring Manual(3rd ed.).
Brussels: EORTC.

Faul, C,, Gerszten, K., Edwards, R., Land, S., D’Angelo, G., Kelley III,
J., et al. (2000). A phase I/1I study of hypofractionated whole

abdominal radiation therapy in patients with chemoresistant

138  Korean Society of Muscle and Joint Health

2.
&

0y

Ho

ovarian carcinoma: Karnofsky score determines treatment out-
come. International Journal Radiation Oncology Biology Physics, 47,
749-754. https:// doi.org/10.1016/S0360-3016 (00)00446-6

Kim, H. J., Kim, S. H,, Lee, H. G., & Oh, S. E. (2014). Factors affect-
ing symptom experiences of breast cancer patients -Based on
the theory of unpleasant symptoms-. Asian Oncology Nursing,
14, 7-14. https:// doi.org/10.5388 /aon.2014.14.1.7

Kim, J. H., Lee, N.R., Cho, Y. A., Wiw, J. A, Ko, Y. H., Lee,S. D, et
al. (2011). The effect of nutritional status on clinical course
and quality of life in cancer patients. Korean Society for Paren-
teral and Enteral Nutrition, 2011(-), 64.

Kim, K. S, Yi,M.S,, Bang, K. S., Cho, Y, A,, & Lee, E. (2013). Rela-
tionships among Activity status, anxiety, depression, social
support, symptom experience, and functional status in lung
cancer patients based on the theory of unpleasant symptoms.
Perspective in Nursing Science, 10, 87-96.

Ko, Y. H., Park,S. ], Jo, Y, A, Wie, G. A., Lee, N.R.,, Kim, J. Y., et
al. (2012). The 11" symposium of KSPEN: 3-4; analysis of re-
lationship between carcinoma, nutritional status, clinical
course and quality of life in cancer patients. Korean Society for
Parenteral and Enteral Nutrition, 2012(-), 101.

Lee, H. E. (2014). Review of methods for testing mediating effects
in recent HRD research. Korean Journal of Human Resource De-
velopment, 16(3), 225-249.

Lee, J. L. (2013) Quality of life non-small cell lung cancer patients: A struc-
tural equation model approach. Unpublished doctoral disserta-
tion, Seoul University, Seoul.

Mendoza, T. R, Wang, X. S., Lu, C,, Palos, G. R, Liao, Z., Mobley,
G. M, et al. (2011). Measuring the symptom burden of lung
cancer: The validity and utility of the lung cancer module of
the M. D. Anderson Symptom Inventory. Oncologist, 16, 217-
227. https:// doi.org/10.1634/ theoncologist.2010-0193

National Cancer Information Center. (2015, June 24). Cancer in sta-
tistics. Retrieved June 24, 2017, from
http://www.cancer.go.kr/mbs/cancer/subview.jsp?id=ca
ncer_040102000000

Nelson, K. A., Walsh, D., & Sheehan, F. A. (1994). The Cancer ano-
rexia-cachexia syndrome. Journal of Clinical Oncology, 12, 213-
225. https://doi.org/10.1200/JCO.1994.12.1.213

Nho, J.H,, Kim, S. R, Kang, G.S., & Kwon, Y. S. (2014). Relationships
among malnutrition, depression and quality of life in patients
with gynecologic cancer receiving chemotherapy. Korean Jour-
nal of Women Health Nursing, 20, 117-125.
https:// doi.org/10.4069/kjwhn.2014.20.2.117

Oh, E. G. (2002). Functional status in lung cancer patients. Journal
of Korean Academic Society of Adult Nursing, 14, 491-500.

Ottery, F. D. (1996). Definition of standardized nutritional assess-
ment and interventional pathways in oncology. Nutrition, 12
(1/Sup), 15-19. https:// doi.org/10.1016/0899-9007 (95)00067-4

Ravasco, P. (2005). Aspects of taste and compliance in patients with



Aol 0jx|= FLEN2 of7i s ot

cancer. European Journal of Oncology Nursing, 95, 84-91.
https:// doi.org/10.1016/j.ejon.2005.09.003

Senesse, P., Assenat, E., Schneider, S., Chargari C., Magne, N.,
Azria, D., et al. (2008). Nutrition support during oncologic
treatment of patients with gastrointestinal cancer: Who could
benefit? Cancer Treatment Reviews, 34, 568-575.
https:// doi.org/10.1016/j.ctrv.2008.03.003

Wang, D., & Fu, J. (2014). Symptom clusters and quality of life in
China patients with lung cancer undergoing chemotherapy.
African Health Sciences, 14 (1), 49-55.
https:// doi.org/10.4314/ahs.v14i1.8

Wilson, I. B., & Cleary, P. D. (1995). Linking clinical variables with
health-related quality of life: A conceptual model of patient
outcome. Journal of the American Medical Association, 273, 59-65.

https://doi.org/10.1001/jama.1995.03520250075037

Yu, J. Y. (2016). Symptom experience and physical activity as predictors of
resilience among patients with advanced lung cancer. Unpublished
master’s thesis. Chung-Ang University, Seoul.

Yun,Y.H,, Park, Y.S,, Lee, E. S, Bang, S. M., Heo, D. S, Park, S. Y.,
etal. (2004). Validation of the korean version of EORTC QLQ-
C30. Quality Life Research, 13, 863-868.
https://doi.org/10.1023 /B:QURE.0000021692.81214.70

Zhou, T., Yang, K., Thapa, S., Liu, H,, Wang, B., & Yu, s. (2017). Dif-
ferences in symptom burden among cancer patients with dif-
ferent stages of cachexia. Journal of Pain and Symptom Manage-
ment, 53, 919-926.
https:// doi.org/10.1016/j jpainsymman.2016.12.325

Vol. 24 Neo. 2,2017 139





