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Purpose: The purpose of this study was to develop and test psychometric properties the Korean version of the
End-Stage Renal Disease Adherence Questionnaire (KESRD-AQ). The ESRD-AQ), a 46-item, multidimensional,
self-administrated questionnaire which was developed to assess treatment adherence to hemodialysis (HD)
attendance, medications, fluid restrictions, and diet prescription among patients on maintenance hemodialysis,
has been validated. Methods: The KESRD-AQ was developed by performing both translation and back-
translation. The content validity and test- retest reliability of the KESRD-AQ were evaluated by establishing
item-level content validity index (I-CVI) and intra-class correlation coefficients (ICC), respectively. Construct
validity was assessed by adopting a known-group analysis comparing adheres and non-adherers using Mann-
Whitney U Test. Results: 41 Korean-American patients with ESRD on HD from 3 outpatient dialysis centers
in California participated in the study. The KESRD-AQ showed excellent content validity (average I-CVI=.96)
and test-retest reliability (ICC=.917, p =.004). The construct validity indicated that the KESRD-AQ distinguished
adheres and non-adheres (p=.02~.047). Conclusion: The KESRD-AQ is a valid and reliable instrument to

measure treatment adherence.
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questionnaires

Participants' completion of the study
(N=41)

Grouping under consultation of clinicians including
nephrologists, hemodialysis nurses, and renal

dietitians
|
Hemodialysis Medication Water Diet
Attendance Restriction Restriction
Adherers Nonadherers Adherers Nonadherers Adherers Nonadherers Adherers Nonadherers
(n=39) (n=2) (n=40) (n=1) (n=34) (n=7) (n=30) (n=11)

Figure 1. Grouping Process of Adherers and Non—Adherers for Construct Validity.
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Table 1. Sociodemographic Data of Study Participants: Adherers vs. Non—Adherers
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2. ESRD-AQ2| EtE= 24

1) LhRElEE A
% 70) AEIHEo] FAste] ST ESRD-AQY) 2

(N=41)

Al HD treatment Medication Fluid restrictions Diet restrictions
A(n):B (n)=39:2 A (n):B (n)=40:1 A(n):B(n)=34:7 A(n):B (n)=30:11
Characteristics A B B A B A B
N=41 n (%) n (%) n (%) n (%) n (%) n (%) n (%)
or M£SD  or M%SD or MESD or M£SD  or M£SD or M£SD or MESD  or M£SD
Age 64951188 65.21+12.12 60.00£2.88 64.82+12.00 70.00+0.00 66.50+11.04 57.43+13.78 65.07+11.36 64.64+13.69
Gender
Male 26 (63.4) 25 (64.1) 1 (50.0) 25(625)  1(100.0) 23 (67.0) 3(42.9) 19 (63.3) 7 (63.0)
Female 15 (36.6) 14 (35.9) 1 (50.0) 15 (37.5) 0(0.0) 11 (32.4) 4(57.1) 11 (36.7) 4(30.4)
Education level
<High school 18 (43.9) 18 (46.2) 0(0.0) 17 (42.5) 1 (100.0) 16 (47.1) 2(28.6) 16 (53.3) 2(18.2)
Some college 6 (14.6) 5(12.8) 1(50.0) 6(15.0) 0(0.0) 5(14.7) 1(14.3) 3(10.0) 3(27.3)
>College graduate 17 (41.5) 16 (41.0) 1(50.0) 17 (42.5) 0(0.0) 13 (38.2) 4(57.1) 11 (36.7) 6(54.5)
Marital status
Never married 3(7.3) 3(7.7) 0(0.0) 0(0.0) 3(8.8) 0(0.0) 2(6.7) 109.1)
Married 20 (48.8) 20 (51.3) 0(0.0) 20 (50.0) 0(0.0) 17 (50.0) 3(42.9) 18 (60.0) 2(18.2)
S/D/W 18 (43.9) 16 (41.0) 2(100.0) 17 (425)  1(100.0) 14 (41.2) 4(57.1) 10 (33.3) 8(72.7)
Current employment
Yes 2(4.9) 2(5.1) 0(0.0) 0(0.0) 2(5.9) 0(0.0) 2(6.7) 0(0.0)
No 39 (95.1) 37 (94.9) 2 (100.0) 38 (95.0) 1 (100.0) 32(94.1) 7 (100.0) 28(93.3) 11 (100.0)
Causes of kidney failure
Diabetes 29 (70.7) 28 (71.8) 1 (50.0) 28 (70.0) 1 (100.0) 24 (70.6) 5(71.4) 21 (70.0) 8(72.7)
Hypertension 6(14.6) 6(15.4) 1 (50.0) 6 (15.0) 0(0.0) 5(14.7) 1(14.3) 6 (20.0) 0(0.0)
Others 6 (14.6) 5(12.8) 0(0.0) 6 (15.0) 0(0.0) 5(14.7) 1(14.3) 3(10.0) 3(27.3)
MHD vintage 416513742 40.61+35.86 62.00+79.20 41.84:37.88 34.0010.00 417413531 4121+49.80 41.66+38.35 41.64+36.55

A=adherers; B=non-adherers; MHD=maintenance hemodialysis; S/D/W=Separated, divorced, widowed.
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=7 o & VR Hp=.002~.047), §H-o]2F ESRD- AQ7} 4=

dEe Skl ol WEYo] SEs HAFH

(Table 3). HHH, <=-g-of gt Q1A 23 11, 22, 32, & 41)°f]

2 : thgt 2pol+= Table 49f o] oF=g H& A skaL(p=.029)
A= 20, 21919) 27 £l A, a2 AlRE <80l Hiet A= 7 g gl Aol & Kol A] ehRttH(p=.171~792).
P 29~38)F Gl A= 29, 30, 37, 389 47} Z&l
A, )AL 2|74 o] =-gof tEt AR L 39~ 46) 3. ESRD-AQQ| Al=|= 24
Aol M= 39, 409 271 £l A 6782 A7 kEol EY
EAT BAT ARSSEE S0 AR oA T ESRD-AQ2| 1125 24517 2fsl A3t HARAHEAL
o] it} E& ‘wl- Aol gty & vhgShirt v A] & A== ICCTE 9172 A U Th(p=.004) (Table 5).
FollAe 78] E HE7Hse] Yol et i -
gato] Sk 2 Brtskdict. o] & o]-8-3t ghrol T ESRD- V.= 9
AQY] £ W= A= (1-CVD= 910 A] 9840l &

UERg o, B3t I-CVIZF 962 & 427 Wb TH(Table 2). 2 A RS e A 2R ARe
=5 W7el7| Y3l Aol A A== ESRD-AQ2] ¢t
2) TEElEE =24 ol A BP9 AR =S HST Al A
B RS Hrhe &8 I Hles IE Akeld A3, 7 gh=o ESRD-AQ7F &2 BF et 41 % =
SSWF(RA 14,17, 18,26, 31, &46) BPSHIGFORY B Bo] Aol A 34T U] Wi A/pHIA HBET
ol At} T IEIY £ WGTE ME fofulat Mok 24| 7]elg o Het,
Table 2. Content Validity of Korean ESRD—AQ
ESRD—AQ Area [tems Expert number [tems Expert number —CV]
(Items) in agreement in agreement in disagreement in disagreement
General information (1-5) 1&3 7 2,4,&5 1 91
HD treatment (6-19) Items 6~19 except for 9 & 10 7 9& 10 1 .98
Medication (20-28) Items 20~28 except for 20 & 21 7 20 & 21 1 97
Fluid restrictions (29-38) Items 31-36 7 29, 30, 37, & 38 1 94
Diet restrictions (39-46) Items 41-46 7 39 & 40 1 .96
Average I-CVI 96

Note: Experts in disagreement: rated 1 (not relevant) or 2 (somewhat relevant); Experts in agreement: rated 3 (quite relevant) or 4 (highly

relevant); [-CVI=item-level content validity index.

Table 3. Construct Validity Using Known Group Analysis (Adherent Group Vs. Non—Adherent Group) (N=41)
[tem Number/Treatment Behavior A (n):B(n) Possrizzzcore S((;:)i;e,::;i? Median W’\rfj:gy_u yo)
14/HD Attendance 39:2 0~300 200~300 300 20.500 .003
17/Shortening HD 39:2 0~200 100~200 200 20.000 002
18/Duration of Shortening HD 39:2 0~100 50~100 100 20.000 .002
26/Adherence to Medication 40:1 0~200 100~200 200 0.500 047
31/Adherence to Fluid Restrictions 34:7 0~200 50~200 150 38.500 003
46/Adherence to Diet Restrictions 30:11 0~200 0~200 150 69.000 003

A=adherers; B=non-adherers,
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Table 4. Patients' Perception Levels of Adherence Behaviors between Adherers and Non—Adherers (N=41)
ltem Number/Perception on Importance of A (/B () Possible chre range Median Mann— o
adherence response range  (min~max) Whitney U
11/Perception on HD attendance 39/2 1~5 1~3 1 34.000 594
22/Perception on medication adherence 40/1 1~5 1~5 1 0.000 029
32/Perception on fluid restrictions 34/7 1~5 1~5 1 85.500 171
41/Perception on diet restrictions 30/11 5 1~5 1 157.000 792
A=adherers; B=non-adherers.
Table 5. Intra—Class Correlation Analysis of the Test—Retest (N=6)
ce 95% Confidence interval F test
Lower Bound Upper Bound F df1 df2 Sig
917 505 .988 12,091 5 6 004
FA Aol A ESRD-AQ 2§ A9 A2 &35l = 5] st AT skl on Bt AR =
o2 Aasteo] AP R A &I3AHLEE of et AS= AA =79 7S ShE sk
w4 QS oYk, eAbe) VI -33E HskE Gz ESRD-AQS A H i 95 H| 53} of 2 Zotoll Al
& 4 uth= Aotk k3 S} e Ee ol medical staff 2h= @] 2=, F=h= g vl
5ol I ol (A, HEH S E3hHE 245k FAoRo R HRATIANEHAYDE £l o
s 24T 5 Ao F4S wEAY of s 582 4 ol o]ef & sEF o] ApF= ARG-FI T ﬂioii we vy
Y A, AA FE 59 AA Ak B E A4 o oA 199 7o) ©7] 79 el A] oA E3 -2 ‘physician
2ol EmAS 2] Z5HAS wols, 2919 YA appointment’ & ©JA} of] eFo|uf, o] A O 2= W
“goll whet 7 A A E o] sHA] o= 7ok EEl A o oF olet= S ARESt] FAFEo] B A ol
o A4S oHAl fhe AARA LR, d¢d] =5 - vl & Q= ol AElste] Wosiitt oWl £ (YT
59 EFtto] ofy e} A9le EAshe] YES MIAL of FAXEE WA wGUZR)olA 47 27|91 44 o]
T Q= BEE AT B3 U &8 BEE S5 5 ET)Q1 5 o]l o] Sju o] FEE Tiesto]
= e = 2, A l/le] 7HAAL Qe AR '4) 5~64, 5) WY O] HEAlRro® =, HekskGitt
%90l 2ok 0AL HAFO TN A BESES o] AARAAARE A2 =] ZHA], Yen} Lo(2002)= 4
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A7E Aol Frofstaitt, whd, & ARl ot =t kol Ao A dolRAsAte] £ @A Wolut
o Big et 4lF e deS AsliAe ARy ots Ei A742E 5o w2t —ér%f%‘ ol &EkA 4 —?Xloﬂ oE E’_Pi
37H4 FANE o] 85te dholE 13 doj= ARgshe= = 5 U= 8%

E‘r— =7} 0%01 A 2=
3l7] YA YES
Al (equivalence) & 82| 5l=

3}

4
£ BglA Arate) 57t
Aol
=70 G AT A A =

Q> Zostog HA
};L E/HA]_/] A]xq



ALZES ST 18(2), 201214 88

AR AR

=~
2

F=

jany

AFZ=ICO7F 9177, F&H 4
AATHICC=956)9k §AFsH 71 hebtel,

ol ESRD-AQ] S = 7S] B4
X 24 ol g3 LOVIE AFto] BASIST Lynn S
APAEE 5 olahe) AEFHExper)7h Folat T ovI
7t 1.000] o) Eloln), 6 o]4pel AR Heldk v
CVIZ} 0.83 o]/fo] 2dsirkal A¢ksti=dl(Lynn, 1986;
Polit & Beck, 2006b; Polit et al., 2007; Schilling et al.,
2007), 778 9] A&7 Fofdt & A-ads 910014 98
Atolz UEbg o™, Hat -CVIZE 962 & A LRt

FHEYEY 23S SUTT EIVES 2
TEohs a7l nhE o] QA ko opF] wfjofl A
Alotdl #&3HE 7|&2]7)F 9IS P 2 (Kim et al,, 2010), &
S LEd Ble-8T1E Aol9] 3-8l E BlaLsto] S48t
Rom T 7 57 s EelA Fod AolE B
CF, 9, 2210 g3 5-ofl ek Q1A I Z1E Zholl +-9
gk 2to) 7k glol G ESRD-AQ AS At A=
g, o] Kim 5(2010)°] ESRD-AQ2] 7k 1ol A ATy

gh vk} o] -3 T1m Bl Tlmol =89 ¢Q14]o] ofd
335l s FHE ] wiZolzta AE e 4= qlot.
Fhato] ESRD-AQQ A48 A|7HE 15~358 0%
E3} ESRD-AQ2] 244 Q AJ7Fel 20~40E-3} 8-AF3}
Al S T AFAL] =8 el Agel Tt
LG g Fol gt Al A 1H T o AR

£ A9l B 2719 10-129) 272
o] g17]ef BHE 4= 9lo
Qw}ﬂﬂﬂ o 543
-0} 7} ESRD-AQ 3}ho]

>

=
N

e

{m o
_|>i
mln

o rr

|

e oo
A
Ly
il
2o
111

30,
i
i
o
fr
2
=
ST
o
r°"

e

N
-
ol
)
£
2
2
ofr
2
3R
o

AF 3t Ee] EAFAelA et

L HAE A Ao F-§ A A

1} 3F=o] 7k ESRD-AQES

AT A%, QHOE A B
|

ot
o %
pacs
fr
Y
|o
>
il
_1])1. it}
iu}
“5
ok

o
oo
ol
i)
2
N
>
i
1
il

0

ok
o
1223
7

2ol AT WAz
o] 0 A elsiele] melsly 5
ESRD-AQE A3t}
o WeedE, FHETFE, 4
N RS Prlste] egwel N EE AFohe
L e meh AEE S Hol R,

7, @l ® ESRD-AQE AR M52 S5
L £ eI ¢

> 2 ol
() rﬂg z_?j ok 2
= o X
2 re
o
e L | ()
H

=
rd
fpﬁ :

1T
SRR S

oty

OPO

I}

EWE4LE%MW%M%HWMM%
A43] AR 917 o) A5 o
FAES Ao WAl ehEet Az 7
gt

29

ek A3els](2010). Pafifet AIfALL Be] #4 2012. 2. 17, hitp://
www ksn or.kr/journal/2011/index htmlol| A Q1&

W84, 0] 25(2000), AT Fzle] X TR A o] PP =} A
2 A\ goto| BA|. gigtztE 81817, 36(1), 64-73.

2%, o4, o], i, QHF011), BT el A
43} w5 7%, AL-e) B £¢3e) YAE L A
22 A £40) 9% 23l B4 HB2EFA, 140), 39-
40,

o]z, whgker k13, Az, ARI4, #H-L20} F(2009). 7iE L
oz gelo] B old A=A }4 =EM8H A2 o]
Y R A Aol v|XE &3, /T AT, 1503), 5-106.

olFk:, P&, AFAU(1995). 471t AFA S W= D7) AR
AdA ] AXdH 2 B4 &8= AT XS
87, 34(4), 1059-1069.

A 4 (1996), FoJ 5] 952 A7 57, TFEE 3T o]
P72 B2, A ST BaL AAE R, A

A4 2005). FoJF4 $512] 7.2 o2 F, St staL upay)
e, g

FA91999). G Gxpe] e, 47557 80

F5] o] P7-2] 7] oI BFTN ek AN R, AL

Chiu, Y. W, Teitelbaum, 1., Misra, M., de Leon, E. M., Adzize,

T., & Mehrotra, R, (2009) Pill burden, adherence, hyper-

phosphatemia, and quality of life in maintenance dialysis

E‘{m r\x
o m\

ok

patients. Clinical Journal of the American Society of
Nephrology, 46), 1089-1096.

-315-



SHO|E WIIARH Sxtel 22 SE 5 =70 EhYEet MEE BF

Denhaerynck, K., Manhaeve, D., Dobbels, F., Garzoni, D.,
Nolte, C., & De Geest, S. (2007). Prevalence and con-
sequences of nonadherence to hemodialysis regimens.
American Journal of Critical Care, 16(3), 222-235.

Durose, C. L., Holdsworth, M., Watson, V_, & Przygrodzka, F.
(2004). Knowledge of dietary restrictions and the medical
consequences of noncompliance by patients on hemo-
dialysis are not predictive of dietary compliance. journal
of the American Dietetic Association, 104(1), 35-41.

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007).
G*Power 3: A flexible statistical power analysis program
for the social, behavioral, and biomedical sciences.
Behavior Research Methods, 392), 175-191,

Hecking, E., Bragg-Gresham, J. L., Rayner, H. C., Pisoni, R. L.,
Andreucci, V. E., Combe, C,, et al. (2004). Haemodialysis
prescription, adherence and nutritional indicators in five
European countries: Results from the dialysis outcomes
and practice patterns study (DOPPS). Nephrology, Dialysis,
Transplantation, 141), 100-107.

Kim, Y., Evangelista, L. S., Phillips, L. R., Pavlish, C., & Kopple,
J. D. (2010). The end-stage renal disease adherence
questionnaire (ESRD-AQ): Testing the psychometric pro-
perties in patients receiving in-center hemodialysis.
Nephrology Nursing Journal, 374), 377-393.

Kugler, C., Vlaminck, H., Haverich, A., & Maes, B. (2005).
Nonadherence with diet and fluid restrictions among
adults having hemodialysis. Journal of Nursing Scholar-
ship, 371), 25-29.

Leggat, J. E., Orzol, S. M., Hulbert-Shearon, T. E., Golper, T.
A, Jones, C. A, Held, P.J, etal. (1998). Noncompliance
in hemodialysis: Predictors and survival analysis. American
Journal of Kidney Diseases, 32(1), 139-145.

Loghman-Adham, M. (2003). Medication noncompliance in
patients with chronic disease: Issues in dialysis and renal
transplantation. 7he American Journal of Managed Care,
92), 155-171,

Lynn, M. R. (1986). Determination and quantification of con-
tent validity, Nursing Research, 35(6), 382-385.

Morgan, L. (2000). A decade review: Methods to improve
adherence to the treatment regimen among hemodialysis
patients, Nephrology Nursing Journal, 27(3), 299-304.

Polit, D. F., & Beck, C. T. (2006a). Essentials of nursing research:
methods, appraisal, and utilization (6th ed.). Philadelphia,
PA: Lippincott Williams & Wilkins,

Polit, D. F., & Beck, C. T. (2006b). The content validity index:
Are you sure you know what's being reported? Critique
and recommendations. Research in Nursing and Health,
29(5), 489-497.

Polit, D. F, Beck, C. T.,, & Owen, S. V. (2007). Focus on
research methods, Is the CVI an acceptable indicator of
content validity? Appraisal and recommendations.
Research in Nursing and Health, 30(4), 459-467.

Rosenthal Asher, D., Ver Halen, N., & Cukor, D. (2012).
Depression and nonadherence predict mortality in
hemodialysis treated end-stage renal disease patients.
Hemodialysis International, doi:10.1111/j.1542-4758.2012.
00688 x.

Saran, R., Bragg-Gresham, J. L., Rayner, H. C., Goodkin, D. A,
Keen, M. L., van Dijk, P. C,, et al. (2003). Nonadherence
in hemodialysis: Associations with mortality, hospitaliza-
tion, and practice patterns in the DOPPS. Kidney Inter-
national, 64(1), 254-262,

Schilling, L. S., Dixon, J. K., Knafl, K. A., Grey, M, Ives, B, &
Lynn, M. R. (2007). Determining content validity of a
self-report instrument for adolescents using a hetero-
geneous expert panel, Nursing Research, 56(5), 361-366.

Szczech, L. A, Reddan, D. N, Klassen, P. S., Coladonato, J.,
Chua, B, Lowrie, E. G, etal. (2003). Interactions between
dialysis-related volume exposures, nutritional surrogates
and mortality among ESRD patients. Nephrology, Dialysis,
Transplantation, 18(8), 1585-1591.

United States Renal Data System (USRDS). (2011). 2011 annual
data report. Retrieved February 17, 2012, from http://www,
usrds.org/adr.aspx

Vlaminck, H., Maes, B., Jacobs, A., Reyntjens, S., & Evers, G.
(2001). The dialysis diet and fluid non-adherence ques-
tionnaire: Validity testing of a self-report instrument for
clinical practice. Journal of Clinical Nursing, 10(5), 707-
715.

Yen, M., & Lo, L. H. (2002). Examining test-retest reliability: An
intra-class correlation approach. Nursing research, 51(1),
59-62.

- 316 -



