Moderation and Mediation Effects of Self-efficacy and Perceived
Behavioral Control on the Relationship between Knowledge of and
Compliance with Handwashing in Nursing Students
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Purpose: The aim of this study was to examine the relationship between handwashing knowledge and handwash-
ing compliance in nursing students and to identify the moderation and mediation effects of self-efficacy and per-
ceived behavioral control on the relationship. Methods: The participants were 172 nursing college students who
completed the self-report measures. Data were analyzed using t-test, ANOVA, and Pearson correlation co-
efficient, Multiple regression analysis was used to test moderation and mediation effects. Results: The score for
knowledge of handwashing was higher in participants who had completed fundamentals of nursing practicum
(t=-6.54, p<.001) and the score for compliance with handwashing was higher in participants who had completed
clinical practicum (t=-3.81, p<.001) or fundamentals of nursing practicum (t=-5.97, p<.001). Self-efficacy showed
a significant moderation effect (z=2.21, p=.027) but not a mediation effect while perceived behavioral control had
a significant mediation effect but not a moderation effect on the relationship between knowledge of handwashing
and compliance. Conclusion: Findings indicate that clinical practicum and fundamentals of nursing practicum were
helpful to nursing students in acquiring knowledge and in practicing proper handwashing technique. These findings
suggest that continuing and repetitive education programs on handwashing need to be enhanced and strategies
to strengthen self-efficacy and perceived behavioral control need to be included in education programs.
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Table 1. General and Handwashing Characteristics of Parti-

cipants (N=172)
. . n (%) or
Variables Categories MESD
Gender Male 22 (12.8)
Female 150 (87.2)
Age (year) 20.61£1.85
Year in university 1 30 (17.4)
2 61 (35.5)
3 35 (20.4)
4 46 (26.7)
Fundamentals of nursing No 30 (17.4)
practicum experience Yes 142 (82.6)
Clinical practicum No 91 (52.9)
experience Yes 81 (47.1)
Education on No 7 (4.1)
handwashing Yes 165 (95.9)
Number of times hands <8 110 (64.0)
are washed per day >9 62 (36.0)
7.81%5.60
Length of time hands are <10 71 (41.3)
washed (second) >10~15 60 (34.9)
>15 41 (23.8)
Method of washing With water 22 (12.8)
hands Using soap 122 (70.9)
Using hand sanitizer 28 (16.3)
Drying method after Drip drying 27 (15.7)
washing hands Using cloth towel 106 (61.6)
Using paper towel 30 (17.5)
Using hand dryer 5(2.9)
Others 4(2.3)
3. W] XA, £207] 24, x|

=

7o) Gutb Aol w2 M4E2 AfolE B Ao
ufehie ER7] A4, ER7) $3, A7 Bs 4, A2E A9
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€ Hgoll A 2bolE B iletl £A7] 242 2, 43Hd 0] 1, 35}
AR T 9 (F=27.24, p <.001) £47] 5822, 3,431 0]
1319 B} Ekeh(F=9.30, p <.001). 27| 57l A2, 43¢
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Table 2. Descriptive Statistics and Correlation of the Variables (N=172)
Statistics Variable inaggijii;;f I_Icaélri;;?:;lizg Self-efficacy beh:zfi;zilvcejntrol
Descriptive M+SD 10.18+2.00 2.95+0.55 3.49+0.56 6.08+0.73

statistics Possible range 0~15 1~5 1~5 1~7
Actual range 4~14 1.6~4.0 1.9~5.0 3.5~7.0
Skewness -0.58 0.13 -0.48 -1.25
Kurtosis 0.27 -0.52 0.56 1.69

Correlation Knowledge of handwashing 1 .29 (<.001) .22 (.004) .19 (.013)

Handwashing compliance 1 .28 (<.001) .50 (<.001)
Self-efficacy 1 .31 (<.001)
Perceived behavioral control 1

Table 3. Differences in Knowledge of Handwashing, Handwashing Compliance, Self-efficacy, and Perceived Behavioral Control

by Characteristics of Participants (N=172)
Knowledge of Handwashing . Perceived
. . Self-efficacy .
Characteristics Categories n handwashing compliance behavioral control
M+SD torF(p) MzSD torF(p) MzSD torF(p) MzSD torF (p)
Gender Male 22 1018+213 000  3.01+£069 058  370£052 185 6031080 -0.35
Female 150 1018+1.99 (997) 294+052 (560) 346+056 (066) 6.09+0.72  (.731)
Year in university 1° 30 8.23%+2.06 27.24 2571034  9.30 3441048 3.76 5.72+0.72 444
2° 61 11.08%£1.55 (<.001) 292+0.54 (<.001) 3.59+0.46 (.012) 6.18%0.62 (.005)
3¢ 35 9.23%1.68 a,c<b,d 3.00£0.49 a<b,c,d 3.24%0.68 c<b,d 598+0.88 a<b,d
4 46 10.98+1.47 3.1940.57 3.60%0.56 6.2740.66
Fundamentals of No 30 8.23%+2.06 -6.54 2571034 597 3441048 -0.64 5.72+0.72  -3.12
nursing practicum Yes 142 10.59+1.73 (<.001) 3.03+0.55 (<.001) 3.51%£0.57 (.524) 6.16+0.71 (.002)
experience
Clinical practicum  No 91 10.14£219 -026  2.81£051 -381  3.54+047 1.06 6.03+0.69 -1.03
experience Yes 81 10.22+1.78 (794) 3.11£054 (<.001) 3451064 (291) 6154077  (.304)
Education on No 7 814x1.77 -2.80 2.63+0.37 -1.57 3.6310.60 0.67 6.00£0.69 -0.31
handwashing Yes 165 10.27+1.97 (.006) 2.96+0.55 (118) 3.49%£0.55 (.504) 6.09£0.73  (.756)
Number of times <8 110 10.18+2.09 0.01 2.88+056 -2.31 3.50+0.54 0.13 6.02+0.73  -1.65
hands are washed ~>9 62 10.18+1.86 (989) 3.08+0.50 (022) 3.49+059 (898) 621+072 (101)
per day
224  https://doi.org/10.7739/jkafn.2017.24.3.219 7182+ 58+3] 7] 24(3), 2017 8Y
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A7 A2 WA= 215 B o) AL (=31, p <
001)Z 2 QrH(Table 2).
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Table 4. Moderating Effect of Self-efficacy and Perceived Behavioral Control on the Relation between Knowledge of Handwash-

ing and Compliance (N=172)
1 2 3 4
Moderator Model Categories
B t(@) B t(p) B t(@) B t(p)
Self-efficacy  Independent  CPE* 17 2.38(.019) 21 2.89 (.004) 22 3.06 (.003) 22 3.04 (.003)
variable FNPE* 14 188(062) .04 049(626) .05 0.63(533) .03 0.41(679)
NTHW* 05 079(429) 06 092(361) .06 096(337) .08 1.33(.186)
PBC 45 6.81(<.001) 43 6.64(<.001) 39 579(<.001) .38 5.75(<.001)
KH 19 258(011) 16 217(031) .19 2.64(.009)
SE 15 220(029) 14 2.14(.034)
KH x SE 16 2.64(.009)
Model R’ 325 351 370 395
statistics Adjusted R’ .309 332 .347 370
R2 change 325 .026 .019 .026
F (p) 20.11 (< .001) 6.64 (.011) 4.86 (.029) 6.97 (.009)
Durbin-Watson 2.05
Perceived  Independent CPE* 19 238(018) 22 278(006) 22 3.06(003) .23 3.19(.002)
behavioral ~ variable FNPE* 21 280(006) 12 142(159) .05 0.63(533) .05 0.68(499)
control NTHW* 10 135(178) 10 145(150) .06 096(337) .06 0.9 (325)
SE 29 419(<.001) 26 371(<.001) .15 220(029) .14 2.07(.040)
KH 17 220(029) 16 217(031) .17 239 (.018)
PBC 39 579(<.001) 40 591 (<.001)
KH X PBC 09 1.42(.158)
Model R? 219 242 .370 377
statistics Adjusted R® 201 219 347 351
R? change 219 .022 128 .008
F (p) 11.74 (< .001) 4.86 (.029) 33.50 (< .001) 2.01 (.158)
Durbin-Watson 2.01

CPE=Clinical practicum experience; FNPE=Fundamentals of nursing practicum experience; NTHW=Number of times hands are washed per
day; PBC=Perceived behavioral control; KH=Knowledge of handwashing; SE=Self-efficacy; *CPE and FNPE are dummy variables taking on
value of 1 if the subjects experienced the practicum and 0 otherwise. NTHW is a dummy variable taking on value of 1 if the subjects wash their
hands more than 8 times per day and 0 otherwise.

Table 5. Mediating Effect of Perceived Behavioral Control on the Relation between Knowledge of Handwashing and Compliance

(N=172)
Model  Variable B SE ] t (p) R’ F (p) Durbin-Watson
1 KH — PBC 0.07 0.03 19 2.51 (.013) .04 6.29 (.013) 2.09
2 KH—HC 0.08 0.02 29 3.93 (<.001) .08 15.47 (< .001) 1.94
3 KH—HC 0.06 0.02 20 3.05 (.003) 29 34.32 (<.001) 1.84
PBC —HC 0.35 0.05 46 6.99 (<.001)

Sobel statistics=2.21, p=.027

KH=Knowledge of handwashing; PBC=Perceived behavioral control; HC=Handwashing compliance.
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