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Purpose: This study aimed to conduct a systematic review and meta-analysis to identify variables asso-
ciated with standard precautions compliance among hospital nurses and to comprehensively examine
their effect sizes.

Methods: A systematic review and meta-analysis were reported in accordance with the PRISMA and
MOOSE guidelines. Studies published in English or Korean were retrieved from KMbase, KoreaMed, KISS,
ScienceON, RISS, Nanet, DBpia, PubMed, Embase, CINAHL, and CENTRAL. Data collection was conducted
from July 6 to July 16, 2024. To ensure a comprehensive search, no restrictions were placed on the pub-
lication period, and studies published up to June 2024 were included in the literature search. Analyses
were performed using R ver. 4.4.1.

Results: Of the 2,321 studies screened, 50 were included in the systematic review and 41 were included
in the meta-analysis. Variables were categorized according to the ecological model. Among individu-
al-level factors, variables with medium correlation effect sizes (ESr >.30) included self-efficacy (ESr=.41;
95% confidence interval [Cl], 0.24 to 0.56), perceived barriers (ESr=—.35; 95% Cl, —0.59 to —0.05), cues
to action (ESr=.34; 95% Cl, 0.07 to 0.57), and perceived benefits (ESr=.30; 95% Cl, 0.13 to 0.46). Among
organizational factors, organizational culture for infection control (ESr=.47; 95% Cl, 0.39 to 0.54) and
patient safety culture (ESr=.44; 95% Cl, 0.35 to 0.53) demonstrated medium effect sizes. Other statisti-
cally significant variables with small effect sizes were also identified. No variables were identified within
the interpersonal, community, or public policy domains.

Conclusion: This study identified self-efficacy and organizational culture for infection control as
key determinants of compliance with standard precautions. Strengthening these factors may reduce
healthcare-associated infections and promote safer nursing care (PROSPERO registration number:
CRD42024566518).
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[ Identification of studies via databases and registers ] [ Identification of studies via other methods ]
—
Records identified from databases (n=2,321)
- Korean databases (n=691) | International Records removed before screening:
2 * KMbase (n=47) databases (n=1,630) Duplicate records removed (n=740) Hand search (n=28)
Z « RISS (n=57) « PubMed (n=553) « Korean nursing journals (n=24) Records removed before screening:
&l « KISS (n=4) « Embase (n=470) * Reference lists of obtained articles Duplicate records removed (n=0)
5 « ScienceON (n=69) « CINAHL (n=549) (n=4)
= * KoreaMed (n=28) * CENTRAL (n=58)
+ DBPIA (n=58)
* Nanet (n=428)
—
— 1
- Records excluded after titles and . Records excluded after titles and
Records screened (n=1,581) abstracts screening (n=1,311) Records screened (n=28) abstracts screening (n=15)
= Reports excluded (n=220) K
5 Full-text articles assessed for eligibility (n=270) * Not target population (n=49) Full-text articles aiSCSSCd for Report excluded (n=13)
E « Not standard precautions (n=27) eligibility (n=13) * Not target population (n=4)
& * Not reported statistical data (n=105) * Duplicate studies with previous
* Non-Korean or English (n=8) searching (n=9)
* Not available original research
(n=9)
Reports of included studies (n=50) * Not article (":2,1) Reports of included studies (n=0)
« Not an observational study (n=1)
—
—
3
E Reports included in the systematic review (n=50)
2 Studies included in the meta-analysis (n=41)
—

Figure 1. Selection process for including studies in the meta-analysis.
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1) JHQIX 0l
DEEREEE L]

ATABISH Qelont TRA Yolg aion i
AT 7] ESr=.25 (95% CI, 0.13 to 0.36)% £A4 202 9-9]5}9]
tHFigure 2A). R4 9] B4 23 Al & F 671032
H, 83}37]%= ESr=.28 (95% CI, 0.12 to 0.42), 1}o]9] B0 &
38 A1) 4= & 57019lo, E7F7]E ESr=.22 (95% CI, 0.02
to 0.41)E F FAF o2 FolstthFigure 2B, C).

() AAA 22l

ARA golofl= AZHE Aold, A7 {4, #E2FoAA <
Aw, BEFYIAR QA A4 AAA, AE U, #2259
A3 Y=t 2etE o 53 §337]% ESr=.25 (95% CI, 0.20
to 0.30)% AR folstArh(Figure 2D). AZHE Aoldo] &
H=271E Atelr] s 240 ZE AR = F 2701%1eH,
AT7]% ESr=-.35 (95% CI, -0.59 to -0.05), AZ+¥ 5-2}4 2]
o] ZgH Al = % 24, 8337]+= ESr=.30 (95% CI, 0.13
to 0.46), EEZFAAR AA =9 A = & 67, AdA7]+=
ESr=.29 (95% CI, 0.20 to 0.37)2 2% 574402 §-2J5}% ch(Fig-
ure 2B-G). EEZFIAH 1419] A4 23HE AR 9= F 57,
a337]1& ESr=.27 (95% CI, 0.16 to 0.37), A|ZtH AZ4d9] £4
of Z3HE AR Sk % 271, A7) ESr=.24 (95% CI, 0.09 to
0.38)2 HF FAHOR {oJstqith(Figure 2H, 1). A2 ¥14/3
o] BAo] 23 Al o= F 270Ilem, aaY]E ESr=21
(95% CI, 0.12 to 0.31), EE30| A A o] B0 ZEtE Al 4=

(3) A4 89l

A4 aRlofl= BRI XA, A7) FFe] 2| 4o] &
stxE]9lom &3t g3t97|= ESr=.17 (95% CI, 0.10 to 0.23)2 &
AH o R Footlrh(Figure 21). HEEFYXH A|Al9] ARA7|E
Alitsl7] f1sf EAof IE AR = F 20710]912.H, ESr=.18
(95% CI, 0.10 to 0.25)% A A 02 R-2J5t3 thFigure 2M).

@) 7H]# 8l

7 aQlol= =94 vIzHd, Adst metEgler 5% &
T}37]1%= ESr=.14 (95% CI, 0.07 to 0.21)= EA A o2 §o]5}9ct
(Figure 2N). =94 917449 8715 AA67| Q1o £40] 2
S AM 4 & 4700]9lon, F3}H 7] ESr=.13 (95% CI, 0.04
to 0.22)0.& A 0 & §9]5}gith(Figure 20).

) Fs571 2

B557] 8= AVasH, YA, E2HH HY, Fu4,
A SA7E ZgE Qo 53 5343 7]% ESr=.28 (95% CI,
0.17 to 0.38)& EA1Z o0& fojstgirk(Figure 2P). A7 A 5740l
BNA7IE AXtetr] s 2400 23HE ARl = F 570l
], 9379 7]% ESr=.41 (95% CI, 0.24 to 0.56)2 moderate 32
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ESr=.34 (95% CI, 0.07 to 0.57)2 SA2 o2 o5t ch(Figure
2R). &2H] w3o] Ao ZLetH Al = F 2xdolleH, At
7]+ ESr=.17 (95% CI, 0.07 to 0.28)% EA|& o0& {25}tk
(Figure 2S).
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71 ESr=.47 (95% CI, 0.39 to 0.54), ZARIHEs}0] Ko 25+
= AH 4k & 574, 5343 7]= ESr=.44 (95% CI, 0.35 to 0.53)0]
W, FHFES B4 2 A = F 114, a7
ESr=.23 (95% CI, 0.16 to 0.31)C.& A& 0 g 895} th(Figure
2U-W).
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Study Total Correlation COR 95%-Cl Weight
1.Al-Faouri (2021) 266 . 3 034 [023;044] 90%
11.Cruz (2024) 241 P 057 [048;065 69%
14 Ghabayen (2023) 408 - 016 [0.06;025 93%
34 Lim (2019) 329 Nl 008 [-0.03;019] 91%
39.0h (2019) 332 =i 016 [005,026] 91%
49.5uh (2010) 292 .} 030 [019;040] 91%
11.Cruz (2024) 241 . | 057 [048;065] 89%
14 Ghabayen (2023) 408 L _J 021 [011;030] 93%
34 Lim (2019) 329 el 010 [-0.00;021] 91%
39.0h (2019) 332 i 012 [0.01;022] 91%
49 5uh (2010) 292 - 005 [-0.06;017] 91%
Random effects model 3470 | | <.'> | 0.25 [0.13; 0.36] 100.0%
-1 -0.5 0 05
Heterogeneity: /=91.50%, Q=117.96, p<.001 Q
Study Total Correlation COR 95%-Cl Weight
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Figure 2. Forest plots of variables associated with compliance with standard precautions. (A) Sociodemographic factors. (B) Clinical experience.
(C) Age. (D) Cognitive factors, (E) Perceived barrier. (F) Perceived benefits. (G) Awareness of standard precautions. (H) Perception of standard
precautions. (I) Perceived seriousness. (J) Perceived sensitivity. (K) Attitude toward standard precautions. (L) Knowledge factors. (M) Knowledge of
standard precautions. (N) Moral-value factors. (O) Moral sensitivity. (P) Behavioral-motivational factors. (Q) Self-efficacy. (R) Cues to action. (S)
Culture/practice. (T) Organizational culture-related factors. (U) Organizational culture for infection control. (V) Patient safety culture. (W) Safety

climate. COR, correlation coefficient (r); CI, confidence interval. (Continued on the next page.)
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Appendix 1. Search strategy to identify relevant data from databases

No.  Databases Search query Results
1 KMbase ("EZ=ZF9|"|total) AND (ZtZ Al total) 47

("EZ=F2|"[total) AND (ZtZ]total)
2 KoreaMed ("standard precaution*"[ALL] AND nurse* [ALL]) 28
3 KISS TH| = " BEF"™ and MA| |= "ZHSAHZIS" 4
4 ScienceON  TX| = "HZZFO"™ and ™A = "ZtSAHZIS" 69
5  Nanet mHEFOM ZISMIE 428
6 RISS TH| " HEEFO" <AND> A : ZtSAHZIS 57
7  DBpia HR|=""HEZ=Z" AND MH|=ZtSAHZIE 58
8  Pubmed ((("Standard precautions" [Title/Abstract]) OR ("Standard Precaution” [Title/Abstract])) OR ("Universal Precautions” 553

[Title/Abstract])) AND ((("nurse" [Title/Abstract]) OR ("nursing” [Title/Abstract])) OR (nurs [Title/Abstract]))
9  Embase No. Query Results 470

#1 ‘standard precautions":ab.ti 1,095

#2 ‘standard precaution’:ab,ti 123

#3 ‘universal precaution'/exp 767

#4 ‘nurse'fexp 230,380

#5 ‘nurses'[exp 230,380

#6 ‘nursing'/exp 428,876

#7 Nurs*:ab.ti 659,903

#8 #1 OR #2 OR #3 1,885

#9 #4 OR #5 OR #6 OR #7 895,936

#10 #8 AND #9 470
10 CENTRAL No. Query Results 58

#1 ‘standard precautions’ 69

#2 ‘standard Precaution’ n

#3 ‘Universal Precaution’ 73

#4 ‘nurse’ 26,903

#5 ‘nurses’ 20,395

#6 ‘nursing’ 52,892

#7 nurs* 78,881

#8 #1 OR #2 OR #3 137

#9 #4 OR #5 OR #6 OR #7 78,881

#10 #8 AND #9 58
11 CINAHL No. Query Results 549

S1 Tl "Standard precaution” OR AB "Standard precaution” 50

S2 Tl "Standard precautions” OR AB “Standard precautions” 449

S3 (MH"Universal Precautions") 1,682

S4 (MH"Nurses+") 241,637

S5 TI "Nurse"” OR AB “Nurse” 155,875

S6 Tl "nursing” OR AB "nursing” 331,285

S7 Tl "nurs™ OR AB "nurs*" 595,889

S8 S10RS2 0RS3 1,905

S9 S4 OR S5 OR S6 OR S7 687,312

S10 S8 AND S9 549
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Usefulness of Charlson comorbidity
index-adjusted mortality prediction
tools and factors influencing mortality
in intensive care unit patients: a
retrospective medical record review-
based study

Jai Jung Lee, Dong Yeon Kim, Min Ji Lee, Ji Young Kim

Nursing Department, Seoul St. Mary’s Hospital, The Catholic University of Korea, Seoul, South
Korea

Purpose: This study aimed to estimate the mortality rate in adult intensive care units (ICUs) using the
Charlson comorbidity index (CCl)-adjusted Acute Physiology and Chronic Health Evaluation (APACHE)
Il and Simplified Acute Physiology Score (SAPS) Ill models, and to identify factors influencing mortality.
Methods: This retrospective cohort study included adult patients admitted to the ICU at a tertiary
hospital between June 1 and August 31, 2022. Among the 1,098 screened patients, those younger than
18 years, those discharged within 48 hours, and those with missing medical records were excluded.
In total, 482 patients were analyzed using the chi-square test, independent t-test, and multivariate
logistic regression. Model performance was evaluated using the c-statistic and the Hosmer-Lemeshow
goodness-of-fit test.

Results: The predictive accuracy of the mortality models was shown by concordance statistic (C-sta-
tistic) values of .817 for APACHE II, .857 for SAPS Ill, .697 for CCl, and .834 for CCl-adjusted APACHE II.
Mechanical ventilation, cardiopulmonary cerebral resuscitation, continuous renal replacement therapy,
and the presence of leukemia or lymphoma were significant predictors of mortality in adult ICU patients.
Among the evaluated models, SAPS Il and CCl-adjusted APACHE Il demonstrated the highest predictive
power.

Conclusion: The findings indicate that incorporating comorbidity indices such as the CCl with acute
physiological parameters improves the accuracy of mortality prediction in ICU patients. Understand-
ing mortality prediction models is essential for nurses to provide individualized, evidence-based, and
high-quality care in adult ICUs.

Keywords: APACHE; Comorbidity; Intensive care units; Mortality; Simplified acute physiology score
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(69.0%) 0.2 &g WA o2 AL Apgo] o Wolth(y*=5.94,
p=.015). A4 JAA R = AT} PEL Tl F-9J3E ZfolE
Ho|x] gkttH(Table 1).

2. SAPS lll, APACHE II, CCI0f| IHE AFZe| X}0|
SAPS III*= APo]l A 83.62+12.3574, &4 63.41+14.25
Hog Apgo] M47 Htht=-12.25, p<.001). APACHE II=

ARGl Al 24.99+7.067, ETLA] 15.87+7. 187 02 Apd<to]
A7 BA9THt=-10.76, p<.001). AFFE HAHET10] CCIfAE
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Usefulness of the Charlson comorbidity index adjusted mortality prediction tools

Table 1. General characteristics of deceased patients in the adult intensive care unit (N=482)

Characteristic Total (n=482) Death (n=87) Survival (n=395) X ort p
Gender 0.55 459
Men 299 (62.0) 57 (65.5) 242 (61.3)
Women 183 (38.0) 30 (34.5) 153 (38.7)
Age (yr) 2.71 745
<40 37(7.8) 7 (8.0) 30 (7.5)
40-59 113 (23.4) 23 (26.4) 90 (22.8)
60-69 124 (25.7) 25 (28.7) 99 (25.1)
70-74 51 (10.6) 10 (11.5) 41 (10.4)
75-79 59 (12.2) 9 (10.3) 50 (12.7)
>80 98 (20.3) 13 (15.1) 85 (21.5)
Mean age (yr) 65.7£15.98 63.9+15.80 66.1£16.01 1.20 .230
BMI (kg/m?) 0.62 892
Underweight (<18.5) 65 (13.5) 12 (13.8) 53 (13.4)
Normal (18.5-22.9) 209 (43.4) 40 (46.0) 169 (42.8)
Overweight (23-24.9) 99 (20.5) 18 (20.7) 81 (20.5)
Obese (>25) 109 (22.6) 17 (19.5) 92 (23.3)
Mean BMI 22.59+4.02 22.29+3.39 22.65+4.15 0.77 443
COVID-19 infection 1.77 .184
Yes 25(5.2) 7 (8.0) 18 (4.6)
No 457 (94.8) 80 (92.0) 377 (95.4)
Acute renal failure 1.05 .306
Yes 92 (19.1) 20 (23.0) 72 (18.2)
No 390 (80.9) 67 (77.0) 323 (81.8)
Department 56.30 <.001
Infection diseases 27 (5.6) 7 (8.0) 20 (5.1)
Cardiology 89 (18.5) 10 (11.5) 79 (20.0)
Nephrology 26 (5.4) 6 (6.9) 20 (5.1)
General surgery 52 (10.8) 2 (2.3) 50 (12.7)
Chest surgery 45(9.3) 4 (4.6) 41 (10.4)
Neurology 19 (4.0) 2 (2.3) 7 (4.2)
Neuro-surgery 60 (12.4) 7 (8.0) 53 (13.4)
Hemato-oncology 68 (14.1) 31 (35.6) 37 (9.3)
Pulmonology 58 (12.0) 15(17.2) 43 (10. 9]
Others 38(7.9) 3(3.5) 35(8.9
Ventilator care 61.74 <.001
Yes 211 (43.8) 71 (81.6) 140 (35.4)
No 271 (56.2) 16 (18.4) 255 (64.6)
ECMO 15.91 <.001
Yes 22 (4.6) 11 (12.6) 11 (2.8)
No 460 (95.4) 76 (87.4) 384 (97.2)
CRRT 52.28 <.001
Yes 112 (23.2) 46 (52.9) 66 (16.7)
No 370 (76.8) 41 (47.1) 329 (83.3)
CPCR 117.54 <.001
Yes 65 (13.5) 43 (49.4) 22 (5.6)
No 417 (86.5) 44 (50.6) 373 (94.4)

(Continued on the next page)
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Table 1. Continued

Characteristic Total (n=482) Death (n=87) Survival (n=395) Xz ort p
LST 174.32 <.001
Yes 23 (4.8) 21 (24.2) 2 (0.5)
No 420 (87.1) 39 (44.8) 381 (96.5)
DNR 39 (8.1) 27 (31.0) 12 (3.0)
Inotropics 178.12 <.001
Yes 180 (37.3) 87 (100.0) 93 (23.5)
No 302 (62.7) 302 (76.5)
Admission-ICU period 8.08+13.12 14.85+£18.41 6.59+11.13 -4.02 <.001
ICU period 9.29+10.81 12.19£10.95 8.65+10.68 -2.79 .005
Admission route 4.56 102
Ward 223 (46.2) 41 (47.1) 181 (45.9)
ICU 59 (12.3) 16 (18.4) 43 (10.9)
ER 200 (41.5) 30 (34.5) 171 (43.2)
Operation 5.94 .015
Yes 206 (42.7) 27 (31.0) 179 (45.3)
No 276 (57.3) 60 (69.0) 216 (54.7)

Values are presented as number (%) or meantstandard deviation.

BMI, body mass index; COVID-19, coronavirus disease 2019; CPCR, cardiopulmonary cerebral resuscitation; CRRT, continuous renal replacement
therapy; DNR, do not resuscitate; ECMO, extracorporeal membrane oxygenation; ER, emergency room; ICU, intensive care unit; LST, life-sustaining

treatment.

Aol Al 2.37+1.077d, &N A 1.58+1.225 0 & Apgto] &
527} =9tHt=-5.57, p<.001).

HAACCDE AFFEo = ERsta] 4% 2 S5
&o] AAEE 7 SR APl A 527(59.8%) 0 & A&
14675(37.0%) H]&HTF ©9k(x*=15.32, p<.001), W& 9
TS 7 SAbs APl Al 427(48.3%) 02 AE 637(15.9%)
] K Th WorTh(y’=43.73, p<.001). Fo|gl o2 712l TR Apg
ToNA 1198(12.6%) 0.2 A& 21(5.3%) H&ETF Eokch
(x’=6.18, p=.013). CCI ZFollA &84 AFA, A, =23t
FolEl 248 A4S 9 S50 HEg B, 1], $HEUGZEY
T fFE ARl SEAONA AP BET 2o ROt

Zo| g HolA| ktrHTable 2).

3. Ajgl 6|22 80| EftT ot Mete

AR SEAAA AFT oS F-&3 == SAPS 119k
APACHE 11| CCIE ® A%t go]gjl o, o] = SAPS II19] o=
go| 7 U th(Figure 1). C-statistics gF Bl A}, SAPS III &
& (C-statistics=.857)0] APACHE II 2 §(C-statistics=.817)Xc}
dl&2o] =34t ¥hd, CCI 23(C-statistics = .692)> A3t 9
SHPOE H7] oj#git}. SAPS Ilo| CCIE 71 W= 57
A "3 A9 9192 LH(C-statistics=.857), APACHE IIoj] CCIZ
3ot A&go] PAEE AIE K FTHC-statistics=.834) (Ta-
ble 3).

32

o
571 A& o, AH28=(CPCR), &4 4A1th4 2 | (CRRT),
ECMO #-g& ofi wigey ol gz SAPS III 4, APACHE II
<, Charlson YA (CCDAT 344 A4 24 &
A= 35-.9008 HE 1 o]Ato]9ar, BAMHAOl A (variance
inflation factor)= 1.11-2.85% 7]&X]Q1 102 Z3}51A] Yo} th=
S EAE gl ZoE FRIFA. 1 2, o] IR
BAAOZ 79519 1 (x*=208.08, p<.001), Nagelkerke Z-gA 4=
of 9J&f 0.57=2 R AYHL 57.4%F 1, 5 A= 82.0%
2 U th CPCRE Al Wh2 Sxb= AP S ghgo] RololA| &=
gom 1 IEE odds ratio (OR)7} 10.670]4tH95% confi-
dence interval, Cl), 4.81-23.67; p<.001). CRRTE 83} 2kx}+=
AP ghEo] RolobAl =3kom 1 Y=L ORoJ 2.64%TH95%
CI, 1.29-5.40; p=.008). A7} W& = PrFQl - AFYS
gEo] FYotA =™ 11 /¥ EE OR 4.110]3tH95% CI,
1.95-8.65; p<.001). AP o &A| =2+ SAPS 1T 47} S7Fd4
5 SN A ghEol folshA E8teH 1 919+ OR
1.070]21tH95% CI, 1.03-1.10; p<.001). 91F557] E= ECMO
A&E wAY APACHE II, CCl= AFgol d3F plA= Heye

https://www.jkan.or.kr



Usefulness of the Charlson comorbidity index adjusted mortality prediction tools

Table 2. Mortality according to CCI, SAPS III, and APACHE II in the adult intensive care unit (N=482)

Characteristic Total (n=482) Death (n=87) Survival (n=395) X ort p
SAPS 111 67.06£15.94 83.62+£12.35 63.41£14.25 -12.25 <.001
APACHE Il 17.51£7.97 24.99+7.06 15.87+7.18 -10.76 <.001
CCl 1.72+£1.23 2.37+1.07 1.58+1.22 -5.57 <.001
Congestive heart failure 1.57 21
Yes 124 (25.7) 27 (31.0) 97 (24.6)
No 358 (74.3) 60 (69.0) 298 (75.4)
Dementia 0.12 .728
Yes 19 (3.9) 4 (4.6) 15 (3.8)
No 463 (96.1) 83 (95.4) 380 (96.2)
Chronic pulmonary disease 0.86 .354
Yes 68 (14.1) 15(17.2) 53 (13.4)
No 414 (85.9) 72 (82.8) 342 (86.6)
Rheumatologic disease 0.01 909
Yes 5(1.0) 1(1.1) 4(1.0)
No 477 (99.0) 86 (98.9) 391 (99.0)
Mild liver disease 1.47 226
Yes 59 (12.2) 14 (16.1) 45 (11.4)
No 423 (87.8) 73 (83.9) 350 (88.6)
Diabetes with chronic complication 1.40 237
Yes 106 (22.0) 15(17.2) 91 (23.0)
No 376 (78.0) 72 (82.8) 304 (77.0)
Hemiplegia or paraplegia 0.04 .847
Yes 47 (9.8) 8(9.2) 39 (9.9)
No 435(90.2) 79 (90.8) 356 (90.1)
Renal disease 15.32 <.001
Yes 198 (41.1) 52 (59.8) 146 (37.0)
No 284 (58.9) 35 (40.2) 249 (63.0)
Leukemia and lymphoma 43.73 <.001
Yes 105 (21.8) 42 (48.3) 63 (15.9)
No 377 (78.2) 45 (51.7) 332 (84.1)
Moderate or severe liver disease 2.19 139
Yes 65 (13.5) 16 (18.4) 49 (12.4)
No 417 (86.5) 71 (81.6) 346 (87.6)
Metastatic solid tumor 6.18 .013
Yes 32 (6.6) 11 (12.6) 21 (5.3)
No 450 (93.4) 76 (87.4) 374 (94.7)
AIDS 1807
Yes 1(0.2) 1(1.1) 0 (0.0)
No 481 (99.8) 86 (98.9) 395 (100.0)

Values are presented as meantstandard deviation or number (%).

AIDS, Acquired immune deficiency syndrome; APACHE, Acute Physiology and Chronic Health Evaluation; CCI, Charlson comorbidity index; SAPS,

Simplified Acute Physiology Score.
9By Fisher’s exact probability test.

oAt e . AGER, Hojd 1Y, FEAE AL A 9
7%, SEAA A7 SARA oA Haprh A=A

TH(Table 4).

P

rE
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9} APACHE IIoj] CCIZ Xakst Zado]9lon 1 % SAPS IO
ofzEol 71 ke, oleiet Aiks FUAHA Bk Al o3
Aol B/ e 232t A 714 4e FHCCDE 1Lesh= A
o] T2 AlARRIH.
2 A7} APTEL 18.0%E 201095E 2019871 2] 14;
Z9A4 A g 3 TSE AoH FEAA 9L &
A W AFFES 12.0%5TF £UTH28]. o] A7 ATiFe s
AFFEO] =2 A|7]2 AAEIY T, %} B 5 ZET I} =0
A7 o g Avte FEct
H oA APY FAte] JAlTF BEE AFEE T PoEoka)h
SE7IW <27 W BA7E o AAekdnt Bo] W 9
oz 3 Mo 1Y AR T} oA Alof|A] YZo] 0|2
H]-2o] o &9k} 1407] WA B35t 1171 SRR A 3ok

r&"

0l
=

o

Comparison of mortality prediction tools

—

s SAPS 11
APACHE Il
cal

== SAPS lII+CCI
APACHE 11+CCI

~ Baseline

Sensitivity

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

Figure 1. Receiver operator characteristic curves for Simplified Acute
Physiology Score III (SAPS III), Acute Physiology and Chronic Health
Evaluation IT (APACHE II), and Charlson comorbidity index (CCI) as
mortality prediction tools.

Table 4. Factors affecting mortality in the adult intensive care unit (N=482)

E—‘S— pisReied }i RO R Ao M E DHFF TR 1W AFTE
64%= 1Y FApE T} l"-ﬂl B E|QTH29]. T3 £33

%’J%l?} %‘ﬂ.‘io S YO R 3 o Ao E EHZTY &
o] 19 AMFES Y AR ot} 9 28Y7HK 9 713 &
o i RTH Tt 525 E=QHTH30]. ok B AFoAE Ao
23T 24 o A E I Qo vok FHZF TAtet A
7 T S5 AQdsta 24 A AFFES o Hord A
o= gt

A4 RIFEE7|H ECMO A& 37t o wokARt 23
olA AFgell P vlA= allolls ZFEA ot TAE
NELS & T F87]) AFHOZ AFTSE7H ECMO A=
£ wlo} go] E57] wjizoln, E3] -3H| S IS 5
%3} #5le] QIF 587 ECMO X282 Ag2 o= A&s}
TEoP7| W EOo = Azt

£ AT AMGE dlE Zet B4l mhE ARG HEH
o gz Holg v

A
Pt 2% BYOIAL WY 2 Yrgeo] Age] FAE §

(o)
fiA

m ro

Al

Table 3. Validity and goodness-of-fit of the mortality prediction mod-
els (N=482)

Mortality prediction models C-statistics 0’

SAPS I .857 .576
APACHE II 817 729
CCl .692 118
SAPS 111+CCl .857 .543
APACHE I1+CCl .834 .128

APACHE, Acute Physiology and Chronic Health Evaluation; CCI, Charlson
comorbidity index; CPCR, cardiopulmonary cerebral resuscitation; CRRT,
continuous renal replacement therapy; ECMO, extracorporeal membrane
oxygenation; SAPS, Simplified Acute Physiology Score.

“By Hosmer-Lemeshow.

Variables (reference) B SE p OR (95% Cl) Tolerance VIF
(constant) -8.50 1.05 <.001 0.01

Ventilator care (no) 0.64 0.39 .100 1.90 (0.88-4.09) .70 1.44
CPCR (no) 2.37 0.41 <.001 10.67 (4.81-23.67) .78 1.28
CRRT (no) 0.97 0.37 .008 2.64 (1.29-5.40) .79 1.27
ECMO (no) 0.56 0.64 .381 1.75 (0.50-6.09) .90 1.1
Leukemia and lymphoma (no) 1.41 0.38 <.001 4.11 (1.95-8.65) .79 1.27
SAPS IlI 0.06 0.02 <.001 1.07 (1.03-1.10) 35 2.85
APACHE Il 0.04 0.03 .189 1.04 (0.98-1.11) 43 2.34
CcCl -0.17 0.16 290 0.84 (0.61-1.16) .68 1.48

Nagelkerke R*=0.57, x>=208.08, p<.001, hit ratio=82.0%; Hosmer-Lemeshow Goodness of fit x*=3.64, p=.888.
APACHE, Acute Physiology and Chronic Health Evaluation; CCI, Charlson Comorbidity Index; CI, confidence interval; CPCR, cardiopulmonary
cerebral resuscitation; CRRT, continuous renal replacement therapy; ECMO, extracorporeal membrane oxygenation; OR, odds ratio; SAPS, Simplified

Acute Physiology Score; SE, standard error; VIE, variance inflation factor.
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Purpose: This study aimed to address the shift toward competency-based education and the planned
2028 “Integrated Nursing” National Licensing Examination (NLE), this study aimed to establish struc-
tural alignment among NLE domains, the seven integrated nursing competencies (INCs), and curriculum
goals, with a particular focus on implementing symptom-based clinical reasoning (SBCR).

Methods: This Delphi-based methodological study included seven content experts for content validity
index (CV1) assessment and 24 nursing education experts who participated in a consensus workshop.
The item-level CVI and the scale-level CVl/average were calculated to confirm the linkage between
INCs and NLE domains. In addition, qualitative analysis of workshop materials and meeting records was
conducted to derive 10 integrated learning topics and to develop an SBCR educational model for the key
symptom of headache, grounded in Miller's Clinical Competence Pyramid (levels 2-4).

Results: The analysis confirmed the validity of integrating the INCs within the overall curriculum struc-
ture. The resulting framework delineates staged learning objectives and core clinical questions designed
to systematically enhance clinical reasoning, promote safe nursing practice, and support professional
reflection within a unified curriculum.

Conclusion: This study provides a practical foundation for nursing curriculum redesign by facilitating a
transition from fragmented, subject-based instruction to a holistic, patient-centered SBCR model. This
approach aligns with the requirements of the integrated NLE and is expected to contribute to meaning-
ful improvements in actual clinical competency.

Keywords: Clinical competence; Competency-based education; Nursing education; Symptom
assessment
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Step 1. Linking INCs to NLE domains
® Inputs: 7 INCs; NLE blueprint
® Process: Delphi-based expert validation; expert panel meetings
® Qutputs: Mapping table; consensus on linked domains

A4

Step 2. Deriving integrated learning topics
® Inputs: Subject-specific learning objectives; mapping results
® Process: Small-group workshops; consensus workshop
® Qutputs: 10 integrated learning topics; list of core symptoms

A4

Step 3. Developing a symptom-based clinical reasoning model
® |nputs: Selected topic & symptom; guidelines; Miller's pyramid
® Process: Literature review; expert meetings; iterative refinement
e Qutputs: SBCR model for headache; L2-L4 learning outcomes &
strategies

Figure 1. Flow of data collection and decision-making for linking
integrated nursing competencies (INCs) to the curriculum and
nursing licensing examination (NLE) domains. SBCR, symptom-
based clinical reasoning; L2-L4, “knows how” to “does” levels of
Miller’s Clinical Competence Pyramid.
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Figure 2. Curriculum coverage by care domain and competency category (heat map). x-axis: competency categories; y-axis: undergraduate nursing

courses. I'T, information technology.

Table 1. Learning topics commonly addressed in at least four courses

Category Topic Learning objectives Related courses
Symptom Pain Apply the nursing process to patients present- Women's health, child health, fundamentals,
ing with pain. adult health
Nausea and vomiting Apply the nursing process to patients present- Women's health, child health, fundamentals,
ing with nausea and vomiting. adult health
Sleep disturbance Apply the nursing process to patients present- Child health, fundamentals, adult health, psy-
ing with sleep disturbance. chiatric-mental health
Violence exposure Apply the nursing process to patients who Women's health, child health, community
have experienced violence. health, psychiatric-mental health
Disease Impaired tissue perfusion Apply the nursing process to patients with Women's health, child health, fundamentals,

Endocrine dysregulation

Infectious health conditions

Chronic disease

Fundamental care  Positioning

Oral medication administration

impaired tissue perfusion.

Apply the nursing process to patients with
endocrine dysregulation.

adult health

Women's health, child health, fundamentals,
adult health

Apply the nursing process to patients with in- Women's health, child health, fundamentals,

fectious health conditions.

Apply the nursing process to patients with
chronic diseases.

Apply appropriate positioning based on the
patient's clinical condition.

Administer oral medications to address pa-
tients' health problems and evaluate out-
comes.

community health

Women's health, child health, adult health,
community health, psychiatric-mental
health

Women's health, child health, fundamentals,
adult health

Women's health, child health, fundamentals,
adult health, community health, psychiat-
ric-mental health
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Table 2. Miller’s learning levels applied to symptom-based clinical reasoning learning objectives: focusing on headache

Nursing process (or clinical reasoning phase)

Miller's learning level

Symptom-based clinical reasoning learning objective

Assessment (clinical information gathering)

Diagnosis (diagnostic reasoning)

Planning (presenting nursing interventions)

Implementation (applying nursing interventions) L4 (Does) “Does it in real clinical practice.”

Evaluation (judging the appropriateness of in-
terventions and reflection)

L2 (Knows how) “Knows how to do it."

L2 (Knows how) "Knows how to do it."

L3 (Shows how) “Can show how."

L4 (Does) "Does it in real clinical practice.”

Collect clinical information through history taking
and physical examination of a patient with a head-
ache.

Perform diagnostic reasoning by synthesizing the
characteristics of the headache and clinical clues.
Present appropriate nursing intervention plans based
on the results of the diagnostic reasoning for the

headache patient.

Apply interventions with an empathetic attitude, re-
specting the headache patient's subjective experi-
ence.

Judge the appropriateness of interventions based on
changes in the headache patient's symptoms and
reactions.
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Table 3. Integrated nursing competencies and key clinical reasoning questions by symptom-based learning objective

Learning objectives Integrated nursing competency Clinical reasoning (algorithm) questions

1. Collect clinical information through histo- Communication and interpersonal What is the patient's most critical problem, and what infor-

ry-taking and physical examination for a pa-
tient with headache, including comprehensive
history of pain pattern (PQRST), triggers (stress,
food, hormonal cycle), lifestyle, and work envi-
ronment.

Nursing practice and deci-
sion-making

2. Perform diagnostic reasoning by integrating
headache characteristics and clinical clues to
infer causes and identify priority nursing prob-
lems (e.g., chronic pain, ineffective coping) and
assess impact on daily life and quality of life.

3. Propose appropriate nursing interventions
based on diagnostic reasoning, collaborate with Leadership and teamwork
other professionals as needed, and develop a
self-management education plan that includes
nonpharmacologic interventions (e.g., lifestyle
modification) and correct use of analgesics (e.g.,
acetaminophen).

4. Apply interventions with respect for the pa-  Professionalism and ethics
tient's subjective experience, using an empathic

approach while delivering the planned

self-management education (e.g., relaxation

therapy, limiting caffeine).

5. Evaluate interventions by monitoring symptom Quality improvement and safety
changes and patient-reported responses using Health IT and digital health
health IT and digital health tools; assess adher-
ence and effectiveness (headache frequency
and intensity), and revise the care plan if goals
are unmet.

Health promotion and prevention

mation is needed to address it?

1) What are the red flag signs suggesting life-threatening
headaches?

® Any unusually frequent or unusually severe headaches?

® Have you had this type of headache before?

® On a scale from 0 (no pain) to 10 (worst pain ever), how se-
vere is the pain?

® Do you have a history of recent trauma to the head of loss
of consciousness?

2) After determining that a headache is not serious, how can |
narrow down the cause?

® What are the pain characteristics, aggravating factors, and
duration?

® Any family history of headache?

® Any prodrome or aura signs before the headache?

3) Physical examination

® Inspection: If ataxic gait, uncoordinated movements, or
changes in consciousness are present, recognize that this is
an emergency requiring neurological assessment. Refer to
the emergency center.

® Take vital signs and test neck stiffness for meningitis.

® Palpate and percuss the skull

4) Consider laboratories studies such as hemoglobin (anemia),
WBC (infection), etc.

Based on the collected data, what is the priority nursing prob-
lem and what key cues support it?

® What other symptoms does the patient have?

® Do headache features suggest migraine (nausea, vomiting,
photophobia, phonophobia).

e Are there aura symptoms (visual, sensory, language) indicat-
ing migraine with aura.

® Does migraine affect daily life?

What are the priority nursing interventions to resolve the mi-
graine?

® Can environmental or dietary triggers be modified?

® What medication precautions should the patient be taught
when using migraine treatments?

® Are there areas that require collaboration with other spe-
cialties?

Can you demonstrate empathy and assess the patient's ca-
pacity to manage migraine and pain control?

® Does the patient recognize any family history of migraine?

® Does the patient understand the need for a quiet, dark envi-
ronment to help control migraine?

What is the key evidence for determining whether the inter-
vention was successful?

® What evidence can confirm the success of the nursing in-
tervention?

e |f nursing goals for reducing environmental triggers or im-
plementing lifestyle changes are not met, which steps of the
plan should be revised?

IT, information technology; PQRST, Provocation/Palliation, Quality, Region/Radiation, Severity, and Timing; WBC, white blood cell.
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Purpose: This study aimed to translate, cross-culturally adapt, and evaluate the psychometric properties
of the Korean version of the Undergraduate Nursing Student Academic Satisfaction Scale (K-UNSASS).
Methods: The K-UNSASS was developed using Brislin's team-based translation-back-translation ap-
proach, with semantic and conceptual equivalence examined. Face validity was assessed, and a pilot
test was conducted in November 2022. Content validity was evaluated by an expert panel. Formal data
collection was conducted from December 2022 to January 2023. Structural validity was examined us-
ing exploratory and confirmatory factor analyses. Reliability was assessed using Cronbach's alpha and
McDonald's omega coefficients.

Results: A total of 482 full-time nursing students, most of whom were in the fourth year of their nursing
program, were included in the psychometric testing. Construct validity supported a four-factor structure
accounting for 65.9% of the total variance. After removal of three items with unsatisfactory factor
loadings, a 45-item K-UNSASS was established. Confirmatory factor analysis of the 45-item K-UNSASS
demonstrated an acceptable model fit, and both Cronbach's alpha and McDonald's omega coefficients
were .97.

Conclusion: The K-UNSASS demonstrates acceptable reliability and validity for assessing academic sat-
isfaction among Korean nursing students. As a culturally relevant instrument, it supports educational
improvement through targeted strategies and program evaluation.

Keywords: Educational measurement; Nursing students; Personal satisfaction; Psychometrics;
Validation study

Introduction

Nursing education represents a comprehensive curriculum designed to cultivate an integrat-
ed foundation of theoretical knowledge and clinical competencies [1]. The quality of students’
learning experiences plays a pivotal role in shaping their future capabilities as professional nurs-
es [2]. Within this educational framework, academic satisfaction serves as a critical indicator re-
flecting the quality standards of nursing programs and has been identified as one of the essential
factors for evaluating educational outcomes in nursing education [3].

Academic satisfaction is defined as a psychological state that reflects the confirmation of stu-
dents’ expectations regarding their academic reality and represents their subjective evaluation of
the overall educational experience [4,5], and is a multidimensional construct encompassing
teaching, curricula, social interactions, and learning environments [6]. It is closely associated
with positive educational outcomes, including students’ academic motivation, self-efficacy; aca-
demic achievement, and self-confidence [7]. The level of academic satisfaction significantly in-

fluences both academic performance and professional development [5]. Nursing students who
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report higher academic satisfaction demonstrate multiple positive
outcomes. They effectively acquire new knowledge, enhance clini-
cal skills, develop professional attitudes, and maintain optimistic
perspectives regarding their future careers [2]. Higher satisfaction
correlates with reduced stress levels [8], increased participation in
class, greater investment of effort in studies, and improved aca-
demic persistence [9,10]. Conversely, low academic satisfaction
precipitates adverse outcomes, including academic burnout, poor
performance, depression, and anxiety [11,12], potentially leading
to program attrition [13]. Therefore, assessing nursing students’
academic satisfaction is essential for identifying and supporting
at-risk students in achieving their academic goals [11].

Measuring academic satisfaction is an important initial step in
identifying both areas requiring potential improvement and exist-
ing strengths to satisfy students’ needs [3]. In higher education,
measuring student satisfaction helps understand their overall edu-
cational experience and expectations, thereby contributing to pro-
gram development and enhancement [4,14]. Student satisfaction
demonstrates strong associations with academic persistence [15]
and has gained increasing attention due to growing demands
from both students and healthcare institutions for quality nursing
education [4]. Through systematic satisfaction assessments, uni-
versities can evaluate program strengths and weaknesses, allocate
resources appropriately, and utilize satisfaction data as a quality
indicator for educational outcomes [16]. Comprehensive assess-
ments typically encompass multiple dimensions: institutional
context, curriculum design, lecture quality, theory-practice inte-
gration, evaluation systems, faculty-student and peer interactions,
and institutional facilities and support services [17,18]. Addition-
ally, academic satisfaction influences students’ perceived reputa-
tion and loyalty [19], thereby serving as a valuable metric for as-
sessing institutional effectiveness and success [5].

Despite the recognized importance of academic satisfaction,
existing research presents significant limitations. A comprehen-
sive literature review reveals that studies investigating nursing stu-
dents” academic satisfaction have been predominantly narrow in
scope, focusing primarily on satisfaction with specific courses [20-
22], particular program delivery methods [23], or particular clini-
cal experiences [24]. More critically, existing satisfaction measure-
ment instruments demonstrate substantial methodological
limitations. These include insufficient evidence of reliability and
validity [25,26], inadequate internal consistency with Cronbachs
a coefficients as low as .27 [27], and suboptimal psychometric
properties with reliability coefficients ranging from .36 to .70 [28].
Such limitations compromise the ability to accurately assess and

compare academic satisfaction across nursing programs and con-
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texts.

To address these methodological gaps, the Undergraduate
Nursing Student Academic Satisfaction Scale (UNSASS) was de-
veloped as a comprehensive, nursing-specific instrument with
demonstrated validity and reliability [3]. Unlike previous instru-
ments, UNSASS reflects the unique characteristics of nursing ed-
ucation by integrating both theoretical and clinical components
across four key domains: in-class teaching, clinical teaching, the
program, and academic support and resources.

Since its development, UNSASS has been widely employed in
international nursing education research. Several studies have val-
idated translated versions of the scale, confirming its multidimen-
sional structure and internal consistency across diverse cultural
contexts, including Spanish [29] and Turkish [30], and Persian
populations [31]. Beyond translation and validation studies, UN-
SASS has been applied in various educational research contexts. El
Seesy et al. [32] utilized UNSASS to evaluate nursing students’
satisfaction with their academic programs in a cross-sectional
study, providing empirical evidence of the instrument’s utility in
assessing satisfaction across different educational dimensions.
Furthermore, the instrument has been employed to examine fac-
tors influencing nursing students’ perceptions of empowerment,
demonstrating a strong correlation between empowerment per-
ception and academic satisfaction [33].

UNSASS has also been referenced in comparative satisfaction
research and instrument development studies. In the development
of the Nursing Student Satisfaction Scale (NSSS) for Italian nurs-
ing students, researchers utilized UNSASS as a comparative
framework to distinguish their instrument’s broader conceptual-
ization of satisfaction from UNSASS’s more focused assessment of
multidimensional academic satisfaction [34]. Similarly, Rahmat-
pour et al. [16] referenced UNSASS as a foundational framework
in developing the Postgraduate Nursing Student Academic Satis-
faction Scale, adapting the undergraduate-focused instrument to
address the unique characteristics of graduate-level nursing edu-
cation.

In South Korea, while several instruments exist to measure sat-
isfaction among nursing students, these tools predominantly focus
on specific domains such as major satisfaction [35] or clinical
practice satisfaction [36] rather than providing a comprehensive
assessment of overall academic satisfaction in nursing education.
Current research has actively employed domain-specific instru-
ments; however, validated instruments designed to measure holis-
tic academic satisfaction across the full spectrum of nursing edu-
cation remain notably absent. To accurately evaluate Korean

nursing students’ academic satisfaction across both theoretical
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and clinical learning contexts, a comprehensive instrument such
as UNSASS is needed—one that measures satisfaction across mul-
tiple academic dimensions including in-class teaching, clinical in-
struction, the program, and academic support resources, rather
than merely assessing learning environment or overall program
satisfaction.

Despite the global utilization of UNSASS and its demonstrated
psychometric properties across various cultural contexts [29-31],
a validated Korean version remains unavailable. Direct application
of the original English version would be inappropriate given sub-
stantial cultural and educational system differences between
Western and Korean contexts. These cultural and structural fac-
tors may fundamentally influence how academic satisfaction is
experienced and expressed among Korean nursing students.

Therefore, systematic cultural adaptation and rigorous psycho-
metric validation of UNSASS for the Korean context are essential
to ensure the instrument's linguistic equivalence, cultural rele-
vance, and psychometric soundness. A validated Korean version
would provide nurse educators and researchers with a reliable tool
to comprehensively assess academic satisfaction among Korean
nursing students, thereby contributing to enhancing the quality of

nursing education in Korea.

Methods
1. Study design

This study used a methodological study design to examine the
psychometric properties of the Korean version of the Undergrad-
uate Nursing Student Academic Satisfaction Scale (K-UNSASS).

2. Study participants

In order to fully capture all suggested domains that affect un-
dergraduate nursing program and student satisfaction, including
(1) clinical teaching, (2) in-class teaching, (3) the program, and (4)
support and resources within the program, the original authors of
the UNSASS have advised and recommended conducting the
psychometric testing on students who have experienced both di-
dactic and practicum courses offered by their undergraduate
nursing programs [3]. Therefore, we intentionally collected the
formal data for the psychometric testing of K-UNSASS from De-
cember to January, which is the end of the academic year in Ko-
rea, and included students who have just finished their third- and
fourth-year nursing courses. Therefore, we ensured all of our in-

cluded participants to have taken both in-class and clinical nurs-
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ing courses. Furthermore, we also included participants who had
finished at least 3 years of their nursing program with at least two
semesters of clinical practicum courses, ensuring a thorough as-
sessment of each subscale. Additionally, those who were at least 18
years old and had enrolled in a 4-year baccalaureate nursing pro-
gram as a full-time student were included. As 4-year baccalaureate
nursing degree programs are offered in both technical colleges
and universities in Korea, students enrolled in these two school
types were included. Finally, those who satisfied the eligibility cri-
teria and provided their voluntary informed consent were includ-
ed. Data regarding the study participants’ general characteristics
were collected using a structured questionnaire. Considering the
study purpose, these data only included age, sex, and grade in the

respective nursing program.

3. Instruments

The UNSASS—developed by Dennison and El-Masri [3] in
2012—comprehensively assesses nursing programs beyond class-
room teaching. The scale’s development followed a rigorous meth-
odological process. Initial item generation based on literature re-
view and expert consultation yielded 99 items, which were refined
to 62 items following face validity testing with nursing students
[3]. Content validity assessment demonstrated a strong content
validity index (CVI) of .83 [3]. Exploratory factor analysis (EFA)
further reduced the instrument to 48 items grouped into four dis-
tinct factors, explaining over 50% of the total variance [3]. The fi-
nal scale demonstrated excellent internal consistency reliability
and a clear multidimensional structure, confirming its robust psy-
chometric properties [3]. Grounded in conceptual framework de-
rived from extensive literature review and input from nursing stu-
dents and faculty members, the scale focuses on measuring
satisfaction levels of undergraduate students enrolled in baccalau-
reate nursing programs and capturing all integral aspects of their
learning experience [3,29]. As a multidimensional questionnaire,
it includes four subscales that assess students’ satisfaction with
clinical teaching, in-class teaching, the program, and academic
support and resources [3]. Each item is scored on a 5-point Likert

scale, with total scores ranging from 48 to 240.

4. Study procedure

This study adopted a methodological approach to evaluate the
psychometric properties of the K-UNSASS by using two-phase
approach: (1) cross-cultural translation following international

standards, and (2) psychometric evaluation through EFA, confir-
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matory factor analysis (CFA), and assessment of internal consis-

tency.

1) Cross-cultural adaptation

After obtaining the permission to translate the UNSASS from
the original authors, the K-UNSASS was developed using Brislin's
team-based, translation-back-translation approach, which is con-
sidered the standard method for cross-cultural research [37,38].
Considering the cultural differences between undergraduate nurs-
ing programs in Canada, where the original UNSASS was devel-
oped, and in Korea, the translators involved in the cross-cultural
adaptation had diverse expert backgrounds, thereby providing di-
verse perspectives for the translation. First, a bilingual nursing
scholar translated the UNSASS from English (E1) to Korean (K1).
Second, another bilingual scholar back-translated the K1 to En-
glish (E2). During the translation and back-translation processes,
the two bilingual experts worked independently without consult-
ing with each other; they were blinded to the original UNSASS
version. After the translation and back-translation processes were
completed, the researchers invited the following individuals to
evaluate K1's conceptual and semantic equivalences: the two
aforementioned bilingual experts, another nursing scholar who
teaches undergraduate in-class and clinical courses, and two new-
ly graduated nurses. During this process, the invited members
could engage in discussions with each other to compare K1 and
El side by side. Conceptual equivalence is considered to be
achieved when the translated instrument has the same cultural
relevance as the original’s underlying concept [38]. Semantic
equivalence is considered to be achieved when all items in the
translated instrument convey the same meaning and yield similar
effects and results as those in the original instrument [38]. After
minor revisions, all members reached consensus that the translat-
ed scalé’s edited version (K2) had achieved both conceptual and
semantic equivalence. Subsequently, an expert panel comprising
10 nursing educators, scholars, and researchers was consulted to
assess content validity. The expert panel members were selected
carefully based on their expertise in academia, teaching, and in-
strument development research. A heterogeneous panel of 10 ex-
perts voluntarily participated in the Delphi survey. The expert
panel rated each item in K2 for its applicability to South Korean
culture and for its alignment with the measurement purpose, us-
ing a 4-point Likert scale ranging from 1 (very nonequivalent) to
4 (very equivalent). Additionally, recommendations to resolve
translational errors were encouraged; their feedback informed the
development of the 48-item K-UNSASS (K3).
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2) Face validity

To validate K3’s scientific rigor and applicability, face validity
and pilot testing were conducted using a convenience sample of
20 fourth-year nursing students. Participants in the pilot testing
were informed in detail about the study’s purpose, as well as its
confidential and voluntary nature. After the participants provided
their informed consent, they were asked to review each item in K3
and offer feedback on the itens content, applicability, and clarity,
alongside any possible ambiguity or questions. Based on their
feedback, some items were revised to minimize ambiguity. For in-
stance, items 23 (“clinical instructors facilitate my ability to criti-
cally assess my client’s needs”) and 24 (“clinical instructors assign
me to patients that are appropriate for my level of competence”
were revised to better portray South Korean nursing students’
clinical practicum environment. For both items, the subject “clini-
cal instructors” was revised to “clinical instructors (or unit manag-
ers)” Revisions based on the pilot testing results enhanced the
clarity, scientific rigor, and applicability of the 48-item K-UNSASS
(K4) for formal data collection. Finally, K4 was employed for for-
mal data collection and underwent item analyses, structural valid-
ity assessment, and reliability testing.

5. Data collection

The data collection process was conducted across two phases—
specifically, a pilot test in November 2022 and formal data collec-
tion from December 2022 to January 2023. When conducting the
psychometric testing of an instrument, it is recommended to in-
clude five to ten respondents per item to adequately assess its reli-
ability and validity [37]; hence, the required sample size for per-
forming the psychometric testing of the K-UNSASS was
calculated as ranging from 240 to 480. Additionally, sample size
recommendations were considered based on the statistical meth-
odology employed. For an EFA and CFA, at least 100 and 200 par-
ticipants are recommended, respectively [37,39]. To satisfy all
aforementioned recommendations, we aimed to collect data from
a minimum of 480 participants in their third or fourth years of

their nursing programs.

6. Data analysis

All statistical analyses were conducted using the IBM SPSS sta-
tistical software ver. 29.0 (IBM Corp.) and AMOS statistical soft-
ware ver. 23.0 (IBM Corp.). Considering the methodological na-
ture of the study, the general characteristics of the study
participants for the structural validity and reliability analyses in-

https://www.jkan.or.kr



Korean version of Nursing Student Academic Satisfaction Scale

cluded age, sex, grade, and school type as recommended by the
original author and previous studies that developed a similar tool
to measure academic satisfaction of 3-year technical college nurs-
ing students [3,29,40]. The normality of the final K-UNSASS vari-
able was tested using the Kolmogorov-Smirnov test, the normal
Q-Q plot, skewness, and kurtosis prior to structural validity test-

ing.

1) Content validity

A 10-member expert panel evaluated the content validity of the
K-UNSASS using a 4-point Likert scale. To ensure K2’s validity,
CVIs were calculated for both individual item-level content validi-
ty index (I-CVI) and the overall scale-level content validity index
(S-CVI) using the Delphi method [37,38,41]. Items with I-CVI
scores of 2.70, .70-.78, and <.70 were retained, revised, and ex-
cluded, respectively [41]. Moreover, after analyzing I-CVI scores,
the scale-level content validity index was calculated using the av-
erage method (S-CVI/Ave) and universal agreement method
(S-CVI/UA).

2) Structural validity

To test the scale’s structural validity, EFA using the principal
component analysis extraction method and varimax with Kaiser
normalization rotation was performed, based on a random sam-
ple of 240 responses. The best factor solution was determined us-
ing the results of a scree plot, eigenvalues, total variance, and in-
terpretability [37]. Maximum likelihood analysis was employed to
generate a scree plot for computing the factor number to be ex-
tracted. The datas factorability was established through a Kai-
ser-Meyer-Olkin (KMO) value exceeding .60 and a significant
Bartlett’s test of sphericity. A loading score exceeding .40 was uti-
lized as a cutting point, while a cumulative variance contribution
rate greater than 60% was considered to indicate acceptable con-
struct validity [37]. The number of factors was determined using
the rule of eigenvalue greater than 1.

After determining the number of factors and items for each fac-
tor, CFA was performed to verify the model’s goodness of fit using
various indices—including chi-square/degrees of freedom (x*/df),
root mean square error of approximation (RMSEA), goodness-of-
fit index (GFI), and adjusted goodness-of-fit index (AGFI). The
CFA was performed based on a sample of 242 responses that are
independent from the EFA analysis. The standardized factor load-
ing of each item was examined with cutoff value set as >.50, and
the average variance extracted (AVE) and construct reliability
(CR) values of each extracted factor was examined [37]. As rec-

ommended, the acceptable values for AVE and CR were >.50 and
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>.70, respectively [37]. The incremental fit indices (IFI) included
the normal fit index (NFI), Tucker-Lewis index (TLI), and com-
parative fit index (CFI). The model was considered to exhibit an
acceptable fit according to the following criteria: x*/df <5.00; RM-
SEA <0.08; GFI >0.80; AGFI >.80; and NFI, IFI, TLI, and CFI val-
ues >.80 [37,42,43].

3) Reliability analysis

The internal consistency reliability of the K-UNSASS was as-
sessed using both the Cronbach’s alpha coefficient and the Mc-
Donald’s omega coefficient, reflecting homogeneity of the overall
scale and each subdomain. As the Cronbach’ alpha coefficient
may provide false confidence in the consistency of the administra-
tion of K-UNSASS, McDonald’s omega coefficient, which ensures
more realistic assumptions and minimize chance of inflation and
attenuation of internal consistency, were further evaluated [44].
Cronbachs alpha and McDonald’s omega coefficient values ex-
ceeding .70 were considered acceptable, indicating satisfactory re-
liability [37,44]. Additionally, the corrected item-total correlation
(CITC) was calculated to assess reliability while controlling for
potential bias. The CITC involves subtracting the item score from
the total score and, subsequently, performing a correlation analy-
sis between the item and corrected total score [37]. The CITC
score of >.40 was deemed valid.

4) Descriptive statistics for the final K-UNSASS

After testing the scale’s structural validity and reliability, de-
scriptive statistics were determined using frequencies for categori-
cal variables and means and standard deviations for continuous
variables. The participants’ average total and subscale scores on
the final K-UNSASS were assessed. Moreover, independent t-tests
were performed to compare group means based on participants’
demographic characteristics (i.e., age, sex, and grade). A p-value

of <.05 on two-tailed tests was considered statistically significant.

7. Ethical consideration

Before commencing the translation and cultural adaptation
processes, relevant authorization, and permission to use the UN-
SASS questionnaire were obtained from its original authors via
e-mail. Additionally, we obtained ethical approval from the insti-
tutional review board of Yeungnam University College (IRB No.
2-7008156-AB-M-01-A-2022-009). Study was conducted in ac-
cordance with the Declaration of Helsinki. All study participants
including both nursing students and expert committee members

were provided with detailed explanation regarding study purpose,
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procedures and the anonymity and voluntary nature of the study.
Participants were fully informed of their rights including their op-
tions to withdraw from the study at any time without consequenc-
es. Data were collected after receiving voluntary informed con-
sent. For nursing student participants, we intentionally collected
data after the grade finalization period of the fall semester to en-
tirely separate the study from academic evaluations, to absolutely
exclude any possibility of potential bias resulting from the rela-
tionship between the researchers and study participants, and to

ensure a fair and non-coercive environment.

Results
1. Participants' characteristics

Study participants included 482 full-time nursing students,
which satisfied the recommended sample size threshold to assess
the 48-item scale’s reliability and validity. The participants’ mean
age was 22.9+2.81 years, comprising 141 male (29.6%) and 341 fe-
male (70.4%) students. Most participants were in fourth-year stu-
dents of their nursing programs (n=292; 60.6%), while the re-
mainder were third-year students (n=190; 39.4%) (Table 1).
Students enrolled in technical colleges and universities participat-
ed in the study at similar rates (n=202; 41.9% and n=280; 58.1%,
respectively) (Table 1). Furthermore, the mean age of participants
in EFA (22.82+2.89) and CFA (23.1242.70) groups showed no
statistical difference (t=-1.16, p=.250).

Table 1. General characteristics of the participants (N=482)

2. Content validity

The first translated version of K-UNSASS, K2, was tested for its
content validity indices including both the I-CVI and S-CVI, re-
spectively. None of the K2 items exhibited an I-CVI value below
.70; hence, all 48 items were retained for construct validation.
Content validity evaluation results revealed that the I-CVI scores
ranged from .80 to 1, thus satisfying the required criterion. Fur-
thermore, the S-CV1/Ave and S-CVI/UA values were .98 and .90,

respectively.

3. Structural validity

1) EFA

The normality testing of the 48-item K-UNSASS (K3) using the
Kolmogorov-Smirnov test, the normal Q-Q plot, skewness, and
kurtosis revealed the data to be suitable as the assumptions of
equal variance, normality and independence were satisfied. Then,
an EFA was performed on the K3. The KMO value was .97, while
Bartletts test of sphericity yielded a x* value of 7,061.65 (df=630,
p<.001), demonstrating the factorability of the items. Using prin-
cipal component analysis, four common factors with eigenvalues
greater than 1 were extracted, accounting for 65.9% of the total
variance (Table 2). The factors extracted from the EFA analyses
were as follows: (factor 1) the program, (factor 2) in-class teach-
ing, (factor 3) support and resources within the program, and
(factor 4) clinical teaching, respectively. These four factors were in
accordance with the original UNSASS. Specifically, 12 items—
consistent with the original scale—that captured the subdomain

concerning the nursing program were loaded on factor 1, ac-

Characteristic Participants K-UNSASS” t (p)
Age (yr) 22.9+2.81 1.79 (.074)
<22 268 (55.6) 169.50£29.53
>22 214 (44.4) 164.73+£28.52
Sex 2.08 (.038)*
Male 141 (29.6) 171.77+£30.15
Female 336 (70.4) 165.57+£28.58
Year in college 1.67 (.049)*
Third 190 (39.4) 170.16+30.63
Fourth 292 (60.6) 165.57+£28.06
School type 0.44 (.662)
Technical college 202 (41.9) 179.63+30.79
University 280 (58.1) 178.39+30.86

Values are presented as mean+standard deviation or number (%) unless otherwise stated.
K-UNSASS, Korean version of Undergraduate Nursing Student Academic Satisfaction Scale.

*p<.05 (two-tailed). “Based on the final 45-item K-UNSASS.
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Table 2. Rotated component matrix of the K-UNSASS (N=240)

Factor Item no. Loading V% CV%
Factor 1: The program 34 .76
42 .70
39 .69
41 .69
35 .67
43 .65
32 .64
58 .62
36 .61
38 7/
40 44
37 43
20.1 2041
Factor 2: In-class teaching n .69
2 .68
7 .66
14 .64
4 .64
1 .63
16 .58
10 .58
9 .56
15 .55
8 i55)
6 .54
5) .50
12 .46
3 42
137 33
16.6 36.7
Factor 3: Support & resources 47 72
44 .68
45 .68
46 .65
48 .61
15.4 52.1
Factor 4: Clinical teaching 18 .67
22 .65
17 .62
29 .61
21 .57
23 .56
25 .54
28 159,
19 .51
26 .50
27 48
20 48
30 .45
247 39
31? 29
13.8 659

CV, cumulative variance; IV, individual variance; K-UNSASS, Korean
version of Undergraduate Nursing Student Academic Satisfaction Scale.
“Item deleted due to loading score <.40.

https://www.jkan.or.kr

counting for 20.1% of the total variance. Unlike the original UN-
SASS, item number 13, with a loading score of .33, was removed
from factor 2, leaving 15 items to capture the subdomain of in-
class teaching, accounting for 16.6% of the total variance. Factor 3,
the support and resources subdomain, was loaded with 5 items
consistent with the original scale, accounting for 15.4% of the total
variance. Finally, after removing item number 24 and 31 with
loading scores of 0.39 and 0.29, respectively, factor 4, the clinical
teaching subdomain, was loaded with 13 items, accounting for
13.8% of the total variance (Table 2). After removing original
items number 13 (‘Faculty members demonstrate a high level of
knowledge in their subject area’), 24 (‘Clinical instructors assign
me to patients that are appropriate for my level of competence’),
and 31 (‘Faculty members behave professionally’) with loading
scores of .33, .39, and .29, respectively, per the EFA, a 45-item
K-UNSASS (K4) was established (Appendix 1).

2) CFA

A CFA was conducted to enhance the precision of the results
concerning K4 structural validity. The standardized factor load-
ings of all four factors were examined to determine the strength of
the relationship between each observed variable and its underly-
ing latent construct, and all items fulfilled the >.50 cutoff value
(Table 3). Furthermore, all four factors exhibited AVE values
ranging between .52-.59 and CR ranging between .88-.95 (Table
3). Indices of y*/df, RMSEA, GFI, AGFI, and CFI were utilized to
determine the model's goodness of fit. The following results were
observed: y¥/df=2.37; RMSEA=.05; GFI=.83; AGFI=.81; NFI=.86;
IFI=.91; TLI=.90; and CFI=.91, indicating a satisfactory model
(TLI=.90) (Table 3).

4. Reliability

Prior to the reliability analyses, the normality of the 45-item
K-UNSASS (K4) was further tested and suitable results were
found for its equal variance, normality, and independence. The
reliability analyses indicated acceptable internal consistency for
the 45-item K-UNSASS, with the overall scale exhibiting both a
Cronbachs alpha coefficient value and McDonald’s omega coeffi-
cient value of .97 (Table 4). The Cronbach’s alpha values for the
four subscales of K4 demonstrated acceptable internal consistency
reliability, with values of .93, .93, .93, and .84, respectively (Table
4). Moreover, the McDonald’s omega values for the subscales were
.92, .93, .93, and .83, respectively (Table 4). Additionally, the Cron-
bach’s alpha coefficient for each item, if deleted, was assessed to

ascertain the effect of this deletion on the overall internal consis-
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Table 3. Confirmatory factor analysis of the K-UNSASS (N=242)

Factor Item no. Standardized estimate SE CR. p AVE CR
In-class teaching 1 73 .56 95
2 .73 13 9.14 <.001
3 .62 .15 7.24 <.001
4 .78 .16 7.70 <.001
5 .76 .15 6.85 <.001
6 7 .18 6.34 <.001
7 .73 .16 7.33 <.001
8 .81 .14 7.28 <.001
9 74 .18 6.69 <.001
10 77 17 6.89 <.001
1 .89 17 7.76 <.001
12 Al .18 6.06 <.001
13 .73 .16 7.36 <.001
14 .73 14 7.56 <.001
15 .78 A7 7.69 <.001
Clinical teaching 16 79 .52 .93
17 71 .08 9.52 <.001
18 .75 .09 8.93 <.001
19 .70 .10 9.84 <.001
20 73 .09 8.98 <.001
21 .72 .09 8.96 <.001
22 .63 .09 9.05 <.001
23 .65 .10 9.22 <.001
24 .63 .09 9.05 <.001
25 .78 .1 7.08 <.001
26 72 .1 155 <.001
27 .79 .10 11.10 <.001
28 74 .09 9.13 <.001
The program 29 71 .52 .93
30 .64 .15 8.14 <.001
31 .86 .15 8.26 <.001
32 72 .15 8.80 <.001
33 .70 13 8.55 <.001
34 .76 .16 7.30 <.001
35 .70 .16 8.59 <.001
36 .73 14 7.96 <.001
37 73 .16 8.04 <.001
38 74 14 8.07 <.001
39 .68 .15 8.50 <.001
40 71 13 8.70 <.001
Support & resources 41 .79 .59 .88
42 .81 1 9.62 <.001
43 .75 .15 6.82 <.001
44 .76 .14 6.33 <.001
45 72 13 6.16 <.001

x*/df=2.37, RMSEA=.05, GFI=.83, AGFI=.81, NFI=.86, IFI=.91, TLI=.90, CFI=.91.

AGFI, adjusted goodness-of-fit index; AVE, average variance extracted; CFI, comparative fit index; C.R., critical ratio; CR, construct reliability; GFI,
goodness-of-fit index; IFI, incremental fit index; K-UNSASS, Korean version of Undergraduate Nursing Student Academic Satisfaction Scale; NFI,
normal fit index; RMSEA, root mean square error of approximation; SE, standard error; TLI, Tucker-Lewis index; x*/df, chi-square/degrees of freedom.
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Table 4. Item descriptive statistics for the K-UNSASS (N=482)

Factor Item no. Mean+SD CITC a-ID Cronbach's a McDonald's w
In-class teaching 1 3.68+1.01 .64 91
2 3.36+1.07 .67 91
3 3.99+0.89 .57 .92
4 3.68+0.98 .67 91
5 3.76+0.95 .59 .92
6 2.99+1.25 .59 .92
7 3.60£1.04 1 91
8 3.85+0.94 .66 91
9 3.26+1.15 .62 92
10 3.21£1.15 .64 91
" 3.60+1.07 71 91
12 2.85+1.23 .58 .92
14 3.61£1.06 72 91
15 3.831£0.93 .67 91
16 3.55+1.08 .67 91
.93 .92
Clinical teaching 17 3.80+0.97 72 92
18 3.88+0.94 .68 .92
19 3.82+0.94 .68 .92
20 3.74+1.01 72 .92
21 3.87+0.92 .65 92
22 3.86+0.95 72 .92
23 3.79+0.98 71 92
25 3.84+0.98 .70 .92
26 4.05+0.85 .64 .92
27 3.49+1.03 .62 93
28 3.66+1.07 .70 .92
29 3.83+0.99 .76 .92
30 3.75+£0.96 .68 .92
.93 93
The program 32 3.94+0.91 .68 .92
33 3.89+0.91 .69 .92
34 4.02+0.87 73 92
35 3.85+0.93 71 .92
36 3.97+0.85 71 .92
37 3.67+£1.04 .61 92
38 3.88+0.96 71 .92
39 4.00+0.85 .70 .92
40 3.73+£0.97 .66 92
4 4.07+0.86 .67 .92
42 4.02+0.88 .69 .92
43 4.05+0.83 .66 .92
93 93
Support & resources 44 3.51+£1.09 .62 .81
45 3.51+1.07 .64 .81
46 3.65+1.02 .69 .80
47 3.65+1.04 .69 79
48 3.76+0.97 .58 .82
.84 .83
The entire K-UNSASS 167.38+29.15 .97 .97

a-ID, Cronbach’s alpha coefficient if item is deleted; CITC, corrected item-total correlation; K-UNSASS, Korean version of Undergraduate Nursing
Student Academic Satisfaction Scale; SD, standard deviation.
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tency. None of the items exhibited higher Cronbach’s alpha values
when deleted. Therefore, the final 45 items were demonstrated to
exhibit satisfactory internal consistency. All items” CITC values
exceeded .40, indicating acceptable reliability (Table 4).

5. Participants' K-UNSASS scores

After assessing the structural validity and reliability of the
K-UNSASS, descriptive analysis was performed. Our results re-
vealed that male and third-year students exhibited significantly
higher academic satisfaction than female and fourth-year students
(t=2.08, p=.038; t=1.66, p=.049, respectively) (Table 1). Further-
more, participants’ average score for the final 45-item K-UNSASS
was 167.38+29.15; meanwhile, their average scores for the four
subscales were as follows: 52.82+11.10, 49.37+9.36, 47.09+8.08,
and 18.09+4.05, respectively (Table 5).

Discussion

This study aimed to translate and validate UNSASS, originally
developed in Canada, for use among nursing students in South
Korea. The translated version, referred to as the K-UNSASS, un-
derwent comprehensive psychometric testing with 482 third- and
fourth-year nursing students who had completed both classroom
and clinical education. The findings confirmed that the K-UN-
SASS possesses sound content and construct validity, as well as
high internal consistency reliability. These results indicate that the
K-UNSASS is a culturally appropriate and psychometrically ro-
bust instrument for assessing academic satisfaction in Korean
nursing education contexts. More importantly, the validation of
this scale contributes to expanding the cross-cultural applicability
of the UNSASS framework and provides a standardized tool for
evaluating student perceptions of educational quality in diverse
nursing education environments.

Our EFA results compare favorably to previous UNSASS vali-

dation studies across multiple countries. The variance explained

Table 5. Descriptive statistics for the K-UNSASS (N=482)

(65.9%) exceeded that of the Spanish version (60.70%) [29], Turk-
ish version (57.1%) [30], and Persian version (62.5%) [31]. The
exceptionally high KMO value of .97 surpassed values reported in
the Spanish (.94) [29], Turkish (.95) [30], and Persian (.94) studies
[31], indicating stronger inter-item correlations and more consis-
tent response patterns among Korean participants.

The four-factor structure emerged clearly in our analysis, with
factor loadings ranging from .42 to .76, all exceeding the conven-
tional .40 threshold after removing three items (items 13, 24, and
31) with loadings below this cutoff. Notably, item 13 (“Faculty
members demonstrate a high level of knowledge in their subject
area”), originally assigned to Factor 2 (In-class teaching), loaded
instead on Factor 1 (The program) with a factor loading of .49.
Similarly, item 31 (“Faculty members behave professionally”), ini-
tially categorized under Factor 4 (Clinical teaching), also loaded
on Factor 1 with a stronger loading of .70. This cross-loading sug-
gests that Korean nursing students may perceive attributes related
to faculty expertise and professionalism less as individual instruc-
tor qualities and more as components reflecting the overall educa-
tional programs structure and quality. Such interpretation aligns
with educational cultural patterns in South Korea, where greater
emphasis is placed on curriculum organization and coherence rel-
ative to individual instructor characteristics [45]. Previous re-
search has reported that students in the East Asian contexts typi-
cally evaluate academic satisfaction based on curriculum-level
factors rather than personal teaching traits [46].

Item 24 (“Clinical instructors assign me to patients that are ap-
propriate for my level of competence”) was excluded due to its low
factor loading. This decision reflects the structural differences in
clinical education between Canada and South Korea. Unlike the
Canadian system, where clinical instructors actively assign pa-
tients based on student competencies, Korean nursing students
primarily engage in observational learning across diverse ward
patients. Patient assignments, when made, are often student-initi-
ated or directed by staff nurses without formal competency-based

assessments. Consequently, item 24 did not accurately capture

Measure No. of items Min-max Mean+SD
K-UNSASS? 45 45-225 167.38+£29.15
In-class teaching® 15 15-75 52.83+11.10
Clinical teaching® 13 13-65 49.37+£9.36
Organizational culture of the program? 12 12-60 47.09+8.08
The program?” 5 5-25 18.09+4.05

K-UNSASS, Korean version of Undergraduate Nursing Student Academic Satisfaction Scale; SD, standard deviation.

¥Based on the final 45-item K-UNSASS.
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South Korean students’ clinical learning experiences and contrib-
uted limited meaningful variance to the satisfaction construct.

The CFA of the K-UNSASS revealed mixed fit indices. Incre-
mental fit indices (TLI=.90, CFI=.91, IFI=.91) and RMSEA (.05)
met acceptable standards, whereas absolute fit indices (GFI=.83,
AGFI=.81, NFI=.86) fell below the commonly desired threshold
of .90. These findings partially align with previous UNSASS vali-
dation studies: the Turkish version reported GFI=.89 and CFI=.94
[30], while the Persian version demonstrated GFI=.91 and
CFI=.95 [31]. This pattern of acceptable incremental fit accompa-
nied by less robust absolute fit has been consistently observed in
validations of related satisfaction instruments in nursing educa-
tion, including the Polish validation of the Student Satisfaction
and Self-Confidence in Learning Scale (SCLS) [47] and the NSSS
[40]. Such trends suggest that cultural and educational contextual
differences may systematically influence absolute fit measures
when adapting psychometric scales across diverse nursing educa-
tion environments, highlighting the importance of considering
context-specific factors in cross-cultural validation studies.

Comparisons across translated versions of UNSASS and related
satisfaction instruments reveal important patterns. The four-fac-
tor model of satisfaction identified in Korea closely matches the
results in Canada [3], Spain [29], and Turkey [30], despite cultural
and educational system differences. The relatively high variance
explained in Korea may be attributable to clear curricular com-
partmentalization and student familiarity with distinct program
components, as well as high student engagement with both didac-
tic and practicum coursework.

In contrast, the NSSS [40] and The Course Experience Ques-
tionnaire (CESQ) [48], despite demonstrating sound reliability
and moderate explanatory power, have revealed conceptual blend-
ing of satisfaction domains—such as the merging of faculty and
social interaction in the NSSS developed in the United States or
the theory-practice gap highlighted in Norwegian CESQ findings.
These studies underscore that while satisfaction is a multidimen-
sional construct across cultures, its boundaries and factor clarity
vary depending on local curriculum organization, expectations,
and educational transitions. The Polish SSCL validation identified
persistent item-level issues (item 13, for example), reflecting that
specific content adaptation is often needed for optimal scale per-
formance across contexts [47].

Our findings offer substantive insights into Korean nursing stu-
dents' satisfaction beyond technical psychometric considerations.
The mean K-UNSASS score of 167.38+29.15 indicates moderate
satisfaction, with notable variation suggesting diverse individual

experiences. A noteworthy finding is the significant differences in
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academic satisfaction across sex and academic years. Specifically,
male and third-year students reported higher satisfaction than fe-
male and fourth-year students. This aligns with previous research
indicating that senior nursing students often experience increased
stress due to clinical practice and job preparation, which can neg-
atively affect satisfaction. Conversely, third-year students may
hold more positive expectations and demonstrate higher engage-
ment during the initial stages of clinical practice, which may con-
tribute to greater satisfaction [49]. Regarding sex differences, other
research has indicated that female students frequently report
higher academic adjustment and satisfaction levels than their
male counterparts [50]. However, empirical studies directly com-
paring satisfaction between male and female nursing students are
limited, and existing findings are often inconsistent. Therefore,
additional research—particularly qualitative studies—is required
to elucidate the factors underlying these sex-related differences.

The mean scores of the subscales of K-UNSASS reveal that no
single domain is exceptionally problematic, yet “In-class teaching”
shows the lowest relative satisfaction, suggesting this may be a pri-
ority area for improvement (Table 5). This finding aligns with the
observation by Espeland and Indrehus [48] that “Good teaching”
correlates most strongly with overall satisfaction and their recom-
mendation that nursing education should focus more on feed-
back, support, and integration of theory with practice. Our “Clini-
cal teaching” subscale, while scoring higher (76% of maximum),
still leaves room for enhancement, particularly given the critical
importance of clinical education in professional preparation.

The absence of significant differences in satisfaction by institu-
tion type (technical college vs. university) observed in the present
study contrasts with the substantial institutional variation report-
ed in Norwegian CESQ findings [48]. This discrepancy suggests
that, in rapidly developing education systems such as Koreass, stu-
dents’ perceptions of satisfaction may be shaped more by shared
national educational values and standardized curricular structures
than by institutional identity alone. Notably, students from techni-
cal colleges and universities reported statistically equivalent levels
of satisfaction (no significant difference, p=.662), despite differ-
ences in institutional missions, resources, and student characteris-
tics. These results imply that key factors influencing satisfaction—
such as teaching quality, clinical experiences, support services,
and program organization—may operate similarly across institu-
tional types, or that variability within each sector may be as pro-
nounced as differences between sectors. From a quality assurance
perspective, this finding suggests that efforts to enhance student
satisfaction should prioritize educational processes and practices

rather than presuming institutional type as a primary determi-
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nant.

This study’s findings highlight the essential role of cultural and
contextual relevance in adapting internationally developed instru-
ments for use across diverse educational systems. The validation
of the K-UNSASS demonstrated that careful translation, expert
review, and empirical testing are critical to ensuring conceptual
equivalence and psychometric robustness. By maintaining the
original structure of the UNSASS while modifying items to reflect
the specific characteristics of nursing education in South Korea,
this study offers evidence for the tool’s applicability and reliability
in a new context. This work contributes to the growing body of
research emphasizing that educational measurement tools must
exhibit both linguistic accuracy and contextual appropriateness to
ensure valid assessments across diverse cultural settings.

However, several limitations warrant consideration. First, while
the CFA demonstrated generally acceptable model fit based on in-
cremental indices and RMSEA, absolute fit indices fell below the
commonly recommended .90 threshold. Although this pattern
aligns with findings from Turkish [30] and Persian [31] UNSASS
validations as well as other nursing education satisfaction instru-
ments, suggesting sensitivity of absolute fit indices to cultural and
structural variations, the model may not fully capture the com-
plexity of academic satisfaction within Korean nursing education.
Future research should explore potential model refinements, in-
cluding alternative item wordings or factor structure modifica-
tions, while recognizing that perfect fit may be unattainable when
measuring multifaceted educational constructs across diverse in-
stitutional contexts. Despite EFA and CFA sample sizes meeting
conventional adequacy standards, larger samples would enable
more powerful model fit evaluation and formal testing of mea-
surement invariance across demographic subgroups. Given the
significant sex and academic year differences observed in satisfac-
tion, configural, metric, and scalar invariance testing would estab-
lish whether the K-UNSASS measures satisfaction equivalently
across these groups—a question with both psychometric and sub-
stantive importance.

Second, conducting both EFA and CFA during the same gener-
al period, though with different participants through random
sample splitting, represents a less rigorous validation approach
than cross-validation with independent samples recruited at dif-
ferent times. Future research should examine K-UNSASS factor
structure stability across truly independent samples to more de-
finitively establish replicability and ensure that our factor solution
does not capitalize on sample-specific characteristics.

Finally, this study focused primarily on structural validity

through factor analysis and internal consistency reliability. Com-
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prehensive validation requires examining additional psychometric
properties including discriminant validity, criterion validity, and
test-retest reliability over appropriate intervals. Establishing these
validity forms would strengthen confidence in interpretability of
K-UNSASS scores and utility.

Despite these limitations, this study makes important contribu-
tions to nursing education research and practice. The K-UNSASS
provides the first validated instrument for systematically assessing
academic satisfaction among Korean nursing students, addressing
a critical gap in the measurement of educational quality. With Ko-
reas rapidly expanding nursing education system and increasing
emphasis on student-centered education, reliable assessment tools
are essential for evidence-based program improvement. The
K-UNSASS enables nursing educators and administrators to iden-
tify specific areas requiring enhancement, monitor satisfaction
trends over time, and evaluate the effectiveness of educational in-
terventions. Furthermore, by adding a Korean validation to the
growing international UNSASS literature, this study strengthens
the cross-cultural evidence base for understanding nursing stu-
dent satisfaction and facilitates comparative research across di-
verse educational contexts. Future studies should employ longitu-
dinal designs, examine additional validity evidence, and
investigate the relationship between satisfaction and important
outcomes such as academic performance, clinical competence de-
velopment, and career commitment to fully realize the K-UN-
SASS’s potential as a tool for improving nursing education quality

in Korea.

Conclusion

This study empirically demonstrated the reliability and validity
of the K-UNSASS. Rigorous translation, expert validation, and
statistical testing revealed that the K-UNSASS was a conceptually
and psychometrically sound instrument for assessing academic
satisfaction among nursing students in South Korea. Despite re-
taining the overall factor structure of the original UNSASS, modi-
fications were made to ensure contextual relevance to the South
Korean educational system.

This study’s findings highlight the necessity of culturally sensi-
tive adaptation when applying internationally developed measure-
ment tools across diverse contexts. Additionally, the observed dif-
ferences in academic satisfaction by sex and academic year
underscore the complexity of student experiences and emphasize
the criticality of targeted educational strategies and additional re-
search.

Ultimately, the K-UNSASS can serve as a valuable tool for nurs-
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ing educators and program evaluators to monitor and enhance
the academic experiences of undergraduate nursing students in
South Korea. Its utilization may help improve educational out-
comes by guiding curriculum development, teaching strategies,
and student support services tailored to the needs of diverse learn-

er populations.
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Appendix 1. Korean version of Undergraduate Nursing Student Academic Satisfaction Scale
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Purpose: This study aimed to develop and evaluate the effectiveness of the Trauma-nursing Education
and Skill Support (TESS) program based on the ADDIE model (Analysis, Design, Development, Implemen-
tation, Evaluation model). The program was designed to enhance trauma nurses' clinical competencies,
including trauma-related knowledge, self-efficacy, and problem-solving ability, through the integration
of theoretical education and simulation-based practice.

Methods: A quasi-experimental study using a non-equivalent control group pretest-posttest design
was conducted. Participants included 108 trauma nurses from regional trauma centers, military trauma
centers, and emergency care facilities, who were assigned to an experimental group (n=52) or a control
group (n=56). The TESS program consisted of a 2-day, 14-hour blended-learning course that included
eight lecture sessions and four simulation-based practice stations. Data were collected at baseline,
immediately after the intervention, and at 6 months using validated instruments measuring trauma-re-
lated knowledge, self-efficacy, and problem-solving ability. Two-way repeated-measures analysis of
variance was used for data analysis.

Results: The experimental group demonstrated significant improvements in trauma-related knowledge,
self-efficacy, and problem-solving ability compared with baseline (all p<.001). These improvements were
sustained at 6 months, although trauma-related knowledge scores showed a slight decline compared
with immediate posttest levels. Between-group analyses confirmed significant group-by-time inter-
action effects for all outcomes: trauma-related knowledge (n?=0.12, p<.001), self-efficacy (1?=0.09,
p=.002), and problem-solving ability (>=0.08, p=.003).

Conclusion: The TESS program effectively enhanced trauma nurses' trauma-related knowledge, self-ef-
ficacy, and problem-solving ability, with effects sustained for up to 6 months. Incorporating blended
learning and simulation-based training into standardized trauma nursing education may strengthen
clinical competencies and ultimately contribute to improved patient outcomes.

Keywords: Clinical competence; Problem-based learning; Self efficacy; Trauma nursing
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Figure 1. Flow diagram of participant recruitment and retention.
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Table 1. Structure and components of the TESS program

Session Session title

Learning objectives and key content Instructional strategies

Duration (min)

Lecture
1 Trauma system

2 Damage control resuscita-
tion

3 Shock management

4 Imaging for trauma

5 Head trauma nursing

Understand the concept of trauma and the  Presentation of Korean trauma statistics and
structure of the trauma system and explain  key cases; hands-on practice calculating
the national-level trauma patient manage-  AlIS and ISS scores.
ment system.

e Definition of trauma

® National and global trauma statistics

® Role of regional trauma centers and trans-
fer systems

® Principles of AIS coding

® |SS calculation

® Case examples using KTDB

Understand the concept and core principles Case analysis of hemorrhage management
of DCR and develop appropriate interven-  and problem-solving activities.
tions for patients with massive hemor-
rhage.

e Three pillars of DCR (hemorrhage control,
hypothermia prevention, coagulopathy
management)

® Target blood pressure setting

e Fluid restriction strategies

® Hemostatic agent selection

® Massive Transfusion Protocol

Understand the pathophysiology of various  Case-based analysis of shock types and plan-
types of shock and establish priority nurs-  ning of priority nursing interventions.
ing interventions based on the shock stage.

® Pathophysiology and clinical signs of hypo-
volemic, cardiogenic, neurogenic, and sep-
tic shock

e |nitial assessment indicators (blood pres-
sure, heart rate, skin response, etc.)

e Interpretation of shock indices (Shock In-
dex, lactate levels)

® Nursing intervention protocols by shock
type and severity

Understand the indications for imaging stud- Practice interpreting lesion locations using
ies (X-ray, CT) in trauma patients and inter-  diverse imaging materials and discuss indi-
pret key radiologic findings by injury site. cations for emergency interventions.

® Imaging protocols and positioning for FAST
and chest/pelvis X-rays

e |dentification of critical findings in head,
chest, and abdominal trauma via CT

® Radiologic characteristics of pneumothorax
and pelvic fractures

Understand the anatomical mechanisms, Analyze cases involving altered conscious-
clinical manifestations, and treatment ness, practice GCS application, and EVD
principles of head trauma, and apply ap- management procedures.
propriate nursing interventions.

® Major anatomical structures of the brain

e Classification of head trauma (epidural he-
matoma, subdural hematoma, subarach-
noid hemorrhage)

50

50

50

50

50
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Table 1. Continued

Session Session title

Learning objectives and key content

Instructional strategies

Duration (min)

6 Spine trauma nursing

7 Thoracic trauma nursing

8 Abdomen-pelvic trauma
nursing

Simulation

1 Hemorrhage control &
nursing

2 Immobilization nursing

3 Nursing intervention for
trauma patients |

® GCS assessment

® EVVD management and nursing care

Understand the classification of spinal inju-
ries, segment-specific symptoms, and pro-
cedures for immobilization and transport,
and apply them in clinical practice.

® Characteristics of cervical, thoracic, and
lumbar spine injuries

® Spine precautions

e Application of cervical collar (C-collar)

® Log-roll technique

® Long spine board transport standards

Understand the pathophysiology of thoracic
trauma and emergency management pro-
cedures and accurately perform nursing
care related to chest tube insertion.

® Pathophysiology of flail chest, hemothorax,

and pneumothorax
e |ndications and anatomical sites for chest
tube insertion

® Management of drainage systems
Understand the symptoms and diagnostic

approaches for abdominal and pelvic trau-

ma and establish priorities for nursing in-
terventions.

e Differences between solid and hollow or-
gan injuries

® Focused Assessment with Sonography for
Trauma

® Characteristics of pelvic fractures

e |dentification of bleeding signs and nursing

care priorities

Case-based learning using patients with spi-
nal cord injuries to analyze injury level and
appropriate care strategies.

Case studies on thoracic trauma and guided
learning of chest tube insertion procedures.

Case analysis of abdominal pain, hands-on
practice for hemorrhage control in pelvic
fractures, and interpretation of FAST imag-

ing.

Understand the indications for REBOA in pa- Hands-on practice with REBOA setup and

tients with massive hemorrhage and the
nurse's role in preparation and monitoring
during the procedure.

® REBOA procedural steps (insertion, infla-
tion, deflation)

e Effectiveness depending on balloon zone
placement

® Key indicators for hemorrhage monitoring
Learn the types and application methods of

immobilization devices used in trauma pa-

tient transport and stabilization and apply
them in clinical scenarios.

¢ Indications and usage of cervical collars,
Kendrick Extrication Device, and pelvic
binders

Enhance nurses' problem-solving skills and
clinical decision-making through simula-
tion of diverse trauma scenarios.

procedure flow, balloon zone identification,
and simulation-based patient monitoring.

Simulation of device application and remov-
al, scenario-based practice for pelvic binder
application.

Team-based scenario response, problem

identification, and intervention prioritiza-
tion, debriefing with structured feedback.

50

50

60

60

60
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Table 1. Continued

Session Session title Learning objectives and key content Instructional strategies Duration (min)
Simulation case 1: Multiple trauma involving
shock and head injury
4 Nursing intervention for  Train nursing interventions and multidisci-  Scenario-based communication and collabo- 60
trauma patients Il plinary collaboration in complex trauma ration exercises, evaluation of nursing in-
situations. terventions, and role-specific feedback.
Simulation case 2: Multiple trauma involving
thoracic injury and abdominal bleeding
5 Catheterization manage-  Understand the indications and insertion Practice 10 insertion, verify placement using 60

ment procedures for catheter and 10 devices, and  X-ray images, and simulate post-insertion

practice methods for verifying placement

and providing nursing care.
e Urinary catheterization

monitoring and infection prevention care.

® |ndications and anatomical sites for 10 in-

sertion

® Imaging-based confirmation of device

placement

AIS, Abbreviated Injury Scale; ISS, Injury Severity Score; CT, computed tomography; DCR, damage control resuscitation; EVD, external ventricular
drain; FAST, focused assessment with sonography for trauma; GCS, Glasgow Coma Scale; 10, intraosseous; KTDB, Korean Trauma Data Bank; REBOA,
resuscitative endovascular balloon occlusion of the aorta; TESS, Trauma-nursing Education and Skill Support.
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o} A di2t 7] ARy B4l et 52 AARAT, A
#(t=-0.63, p=.532), & YA (t=-0.48, p=.632), A ¥ LH
A (t=-1.79, p=.077), X 9(>=4.45, p=.108), WLZ(x=5.99,
Pp=.050)2 BAHOR [oJ5kA] ghotrt. Teut oA AE
2 7F BAZHOE 395k 2ol 7} I Ath((*=4.44, p=.035).
deuh A R =(n=22)7F AHH 0 R Ho] BAH FA=o]
Wi, AJEe B Ao 39 F45H X4 9 24 sld5 2
FFL v F8 W47 ofyuR T A glo] B4 X9
StAth S&5Hs] ggt A BEA AR A, A4 dEs
(t=0.21, p=.832), A71&57Ht=-1.33, p=.185), 4 A 4]
(t=-1.91, p=.059)0llA] & o 7t BAHOE |2Jgt zfo]7} glof
5 o] 5A/do] R EIrK(Table 2).

2. TESS T2 sutAH

7H 1 AR AT A9 94 A4S WS A 61.25+14.10% 0]
A WS A 84.13+10.65% (mean difference [MD]=22.88,
p<.001), 671 F 76.15+11.668(MD=14.90, p<.001)C.& HF &
OJ5tA FAE UL BHE S BAREA A, Al A 7F foJRE &}
o]7} 2l ith(partial n?=0.65, F=94.35, p<.001). A7| G54 W&
A 56.48+9.668°4 WS 25 62.08+7.858(MD=5.60, p<.001),
671 F 61.83+8.36(MD=5.35, p<.001)O.& W% §-oJ51A4 &=
7¥skoih. WHE 57 EAREA] AX Al AR 2F -2l 2ol 7t A%l
CHpartial n’=0.17, F=10.29, p<.001). 4] sj2d584S w8 A
111.98+13.9740]4 WS XS 117.37+14.188(MD=5.39,
p=.008), 671€ I 117.48+15.528(MD=5.50, p=.010)C.8 HF
FOJ5HA =St BHE S EAREA Ao Al Al 7 f-9JRt
Zto]7} dAck(partial nP=0.11, F=6.11, p=.003). watA 714 12
A A =] ATHTable 3).

7Hd 2 325, o4 21419 - AR tfB] 671 & 4§k
ollA Hetat A1 7 A2 A-G A7t -9J5k5] o (partial 17=0.12,
F=14.61, p<.001), A¥AFoNA= 6714 Bt fo3 H4 5717 &
ZHE 9E(MD=8.30, p<.001), 2ol A= did o= &2 F7t
7} JEPATHMD=2.40, p=.020). A7| &549] -9, A tiH] 674
4 & Ao AslolA JAd A 7t 42 A-E a7 fojsteloH

(partial n*=0.09, F=10.19, p=.002), A¥oA= 671¥ 5 72

Table 2. General characteristics and baseline homogeneity between groups (N=108)

Mean=SD or n (%)

Characteristic Total (N=108) Exp. (n=52) Con. (n=56) Xz )
Age (yr) 29.7£4.30 29.51+4.15 30.0+4.46 -0.63 (.532)
Gender 4.44 (.035)
Male 22 (20.4) 15 (28.8) 7 (12.5)
Female 86 (79.6) 37 (71.2) 49 (87.5)
Total clinical experience (mo) 71.72+44.26 69.60+39.61 73.73+48.53 -0.48 (.632)
Trauma center experience (mo) 35.90+30.36 30.56+31.10 40.95+29.02 -1.79 (.077)
Position 4.45 (.108)
RN 81 (75.0) 40 (76.9) 41(73.2)
CN 19 (17.6) 6 (11.5) 13 (23.2)
PA 8(7.4) 6(11.5) 2 (3.6)
Level of education 5.99 (.050)
College 4(3.7) 3(5.8) 1(1.8)
BSN 94 (87.0) 41 (78.8) 53 (94.6)
MS 10 (9.3) 8 (15.4) 2(3.6)
Problem-solving ability 111.98+£3.97 111.43£3.06 0.21 (.832)
Self-efficacy 56.48+9.66 58.66+7.22 -1.33(.185)
Trauma-related knowledge 61.25+14.10 66.43+14.04 -1.91 (.059)

X and t-values indicate results of the chi-square test and independent t-test, respectively. Problem-solving, self-efficacy, knowledge, and self-confidence

variables indicate baseline scores prior to intervention.

SD, standard deviation; BSN, Bachelor of Science in Nursing; CN, charge nurse; Con., control group; Exp., experimental group; MS, Master of Science;

PA, physician assistant; RN, registered nurse.
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Table 3. Comparison of problem-solving ability, self-efficacy, and trauma-related knowledge across pre-education, post-education, and 6-month

follow-up period (N=52)

. Mean=SD or n (%) 5 MD (p)
Variable - : n F
Pre-education Post-education  6-mo follow-up Pre vs. Post  Post vs. 6 mo
Problem solving ability 111.98+13.97 117.37+14.18 117.48+15.52 0.1 6.11 .003 5.39 (.008) 0.11 (.958)
Self-efficacy 56.48+9.66 62.08+7.85 61.83+8.36 0.17 10.29 <.001 5.60 (<.001)  -0.25(.825)
Trauma-related knowledge 61.25+14.10  84.13+10.65 76.15+11.66 0.65 94.35 <001 22.88(<.001) -7.98 (<.001)

SD, standard deviation; F, F statistic from repeated measures analysis of variance; MD, mean difference; n?, partial eta squared.

2717} SR1E QL o LH(MD=5.35, p<.001), TRFIAE &
37} YIItKMD=-0.05, p=.960). 4] 252 A A
671E & X4 wstollA Jkath A1 7 AdShg £J+7} 9
1910 ™ (partial 1?=0.08, F=8.93, p=.003), A& §-2J3t
M4 Z717F #E 9 0L HMD=5.50, p=.010), q%Z—TLOﬂH

5t ¥ish7} U] Qe MD=-1.88, p=.306). w2tA] 7}@ 25
A A E] G THTable 4).
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Table 4. Comparison of changes in problem-solving ability, self-efficacy, and trauma-related knowledge between groups at the 6-month follow-up

(N=108)
Variable Groups Pre-test 6-mo follow-up Source r]z F p
Problem solving ability Exp. MD=5.50, p=.010 Group 3.03 .085
111.98+13.97 117.48+15.52 Time 2.16 .145
Con. MD=-1.88, p=.306 Group*Time 0.08 8.93 .003
111.43+13.06 109.55+14.13
Self-efficacy Exp. MD=5.35, p<.001 Group 0.15 .701
56.48+9.66 61.83+8.36 Time 9.79 .002
Con. MD=-0.05, p=.960 Group*Time 0.09 10.19 .002
58.66+7.22 58.61+7.76
Trauma-related knowledge Exp. MD=8.30, p<.001 Group 0.00 .968
61.25+14.10 76.15+£11.66 Time 54.43 <.001
Con. MD=2.4, p=.020 Group*Time 0.12 14.61 <.001
66.43+14.04 71.16+15.46

Values are presented as mean+standard deviation unless otherwise stated.

Con., control group; Exp., experimental group; F, F statistic from two-way repeated measures analysis of variance; MD, mean difference; n)?, partial eta

squared.
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Purpose: To improve the quality of postoperative care and promote recovery after surgery, it is important
that nursing education is competency-based and that competency assessment is an integral part of
the educational process. The purpose of this study was to develop a tool to evaluate nursing students'
perceived competence in postoperative care.

Methods: This cross-sectional methodological study followed DeVellis's scale development steps and
was conducted between December 2022 and March 2023. In this study, 892 students were invited and
703 responded. After exclusions, data from 645 students were analyzed to examine the psychomet-
ric structure of the scale using exploratory factor analysis (n=327) and confirmatory factor analysis
(n=318). Reliability was assessed by calculating Cronbach’s a coefficients and by test-retest measure-
ment (n=46).

Results: The proposed scale was confirmed to consist of five factors and 28 items (y?/degrees of free-
dom=2.25, root mean square error of approximation=.06, normed fit index=.90, and goodness-of-fit
index=.85). Cronbach's a was .97 for the total scale. The data demonstrated high test-retest stability
(intraclass correlation coefficient=.88). The scale developed and psychometrically tested in this study
revealed a five-factor structure: legal responsibilities and ethical principles (seven items), postopera-
tive nursing care (seven items), interpersonal relations and communication (four items), leadership (six
items), and education and professional development (four items).

Conclusion: The scale, which demonstrated very good psychometric properties, would be helpful in
assessing perceived postoperative nursing competence among nursing students. This may help students
graduate with the necessary knowledge and skills required for postoperative care. However, further
research involving larger samples and more diverse cultural contexts is needed to enhance the gener-
alizability of the scale.

Keywords: Clinical competence; Nursing education; Postoperative care

Introduction

Postoperative care requires continuous observation and specialized nursing interventions due
to physiological changes, limited mobility, and emotional vulnerability in surgical patients, who
are also at risk for complications such as infection, bleeding, respiratory failure, and postopera-
tive nausea and vomiting [1]. Complication rates during the postoperative period have been re-
ported to range from 12.5% to 48.0% [2,3]. To ensure patient safety and quality of care, and to

prevent complications and recognize them as early as possible, nurses must be competent in
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preventing, recognizing, and managing postoperative complica-
tions. They also need to be competent in symptom control, pain
management, planning nutrition, hydration, mobilization, and
discharge education [1].

Nursing competence is a multifaceted concept with varying
definitions across theoretical and professional frameworks. First
and foremost, Benner [4] made a valuable contribution to build-
ing the conceptual framework nursing competence and described
the competent nurse as follows: “The competent nurse lacks the
speed and flexibility of the nurse who has reached the proficient
level, but the competency stage is characterized by a feeling of
mastery and the ability to cope with and manage the many con-
tingencies of clinical nursing” With the diversification of nursing
roles, regulatory and professional bodies have defined core com-
petency domains, including professional values, communication,
clinical decision-making, and leadership [5]. In this context, the
European Operating Room Nurses Association (EORNA) defined
five core competency domains for perioperative nursing, encom-
passing professional practice, nursing care, communication, lead-
ership, and professional development [6].

The EORNA Framework for Perioperative Nurse Competen-
cies was developed by the EORNA Education Committee in 2009
and is periodically updated. It includes specific perioperative
nursing skills such as patient monitoring, infection control, and
perioperative care, as well as core nursing skills like communica-
tion, teamwork, and patient advocacy [7].

This study used the European Union definition of competency
as “the proven ability to use knowledge, skills and personal, social
and/or methodological abilities, in work or study situations and in
professional and personal development,” adopted by EORNA.
Also, the concept of competency is based on and evaluated ac-
cording to the dimensions established by the EORNA [6].

Professional experience is of great importance in the develop-
ment of competence in all of these nursing care practices [5].
However, newly graduated nurses are also responsible for caring
for high-risk patients, and inadequate competence and additional
factors such as theory-practice gaps affect their ability to provide
safe direct care, leaving them open to potential errors [8]. There-
fore, in order for nurses to work more effectively and safely in a
surgical unit, it is very important that they learn the basic skills of
postoperative care and develop their competencies in this special
area before starting their clinical experience [9].

The competency-based nursing education plays a critical role in
acquiring these competencies [5,9]. Integrating competencies into
the curriculum ensures that nursing education aligns with current

practice standards and expectations. This alignment allows stu-
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dents to step into the healthcare environment they will encounter
after graduation with greater awareness and preparation. It also
allows students to focus on the crucial skills and knowledge re-
quired for professional practice, ensuring they are well-prepared.
This adaptability is crucial in an ever-changing healthcare land-
scape [10].

Although competency-based education approach is of great
importance for the training of qualified nurses, there is a notable
gap regarding valid and reliable instruments for measuring com-
petence in specific areas of nursing care [11]. This gap becomes
more apparent in the field of postoperative nursing care and par-
ticularly for nursing students. Postoperative nursing care is a com-
plex process that requires a variety of skills, including clinical de-
cision-making, managing complications, ensuring patient safety,
communicating effectively, and acting with ethical responsibility
[1]. However, nursing students’ practice in critical care settings is
generally limited to an observational or supportive role [8-10]. To
accurately identify the learning needs of students with limited op-
portunities to apply their knowledge in real clinical settings, it is
crucial to objectively assess their perceived level of competence in
the relevant field [11,12]. However, no measurement tool that as-
sesses nursing students’ postoperative care competencies using a
structured approach has been found in the literature. When cur-
rent scales in the context of surgical nursing care are examined in
terms of target population, scope, and theoretical frameworks, it
becomes clear that most of them are designed for nurses working
in operating theatres and focus on assessing knowledge, leader-
ship, communication, safety, and care quality practices [13-16].
On the other hand, scales for students assess general competency
areas such as critical thinking, communication, ethics, and general
clinical skills, rather than specific skill areas of postoperative care
[11,12]. However, in the Nursing Competence Scale, the ability to
perform ‘postoperative care’ is evaluated among the 20 basic nurs-
ing abilities, and the Clinical Competence Questionnaire includes
an item on postoperative care [17,18]. Furthermore, existing
scales are based on broad and generalized conceptual frameworks
such as the Benner model and Alberto Bandura’s theory [19].
Therefore, they are not grounded in the specific requirements of
postoperative care.

Competency scales provide a framework for objectively mea-
suring student knowledge and skills in competency-based educa-
tion programs. These scales allow educators to identify best prac-
tices and areas for improvement by facilitating comparisons across
groups and institutions. However, the literature shows that self-as-
sessment scales do not always align with actual measures, and in
particular, those with less knowledge and skills tend to rate them-

https://www.jkan.or.kr



Perceived Postoperative Care Competency Scale for Nursing Students

selves as more competent [20]. Therefore, self-assessment scales
should be used in parallel with standard measures to achieve the
most successful outcomes in training. In this context, this study
aimed to develop the “Perceived Postoperative Nursing Care
Competence Scale for Nursing Students” in order to evaluate the
perceived competence of nursing students in postoperative patient

care.

Methods

1. Study design

This methodological research was conducted using the scale

development framework by DeVellis [21] in eight steps (Figure 1):

(1) clearly defining the construct to be assessed, (2) generating a
comprehensive pool of items, (3) specifying the measurement for-
mat, (4) obtaining expert review of the initial items, (5) consider-
ing the use of validation items, (6) conducting a pilot test with a
sample, (7) analyzing and refining the items through exploratory
and confirmatory factor analyses, and (8) finalizing the scale by
optimizing its length. The study was reported in accordance with
the STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines.

1) Step 1: clearly defining the construct to be assessed
The construct targeted in this study was the perceived compe-
tence of nursing students in postoperative care. Despite the grow-

ing recognition of the importance of postoperative care compe-

Steps Detailed content
1. Identify components Review of the literature sources
© v
8 { N { N
n 2. Generate an item pool Initial item pool: 5 factors, 45 items
:&_‘) \ ¢ 7 \ 7
“6 { N { N
é 3. Determine the format for measurement Measurement format: 5-point Likert scale
S \ 7 \ 7
o
Q s ¢ N s N
a 4. Have the initial item pool reviewed by Content validity: expert review (n=10), 5
experts factors, 40 items
\ ¢ J \ J
e N e N
5. Consider the inclusion of validation items P”?t test: undergradgate nursing students
(n=55), 5 factors, 40 items
\ J . ¢ J . J
( \ [ N e N
6. Administer items to a development sample mil(|51435L;wey: undergraduate nursing students
\ ¢ J \ J
o
s | ) )
(%] Validity tests:
2 - Item analysis (n=327): 40 items
s . - EFA (n=327): 5 factors, 28 items
) )
s 7. Bvaluate the items - CFA (n=318): 5 factors, 28 items
= Internal consistency reliability
% Stability reliability (n=46)
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8. Optimize scale length Final scale confirmation: 5 factors, 28 items
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Figure 1. Study flow diagram.
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tence and the increasing need for qualified nursing care due to the
rise in trauma cases and surgical diseases resulting from conflicts,
accidents, and disasters, there is still no specific instrument in this
field. Therefore, this construct was selected as the focus of mea-
surement. The conceptualization of this construct was grounded
in an examination of the literature and supported by established
frameworks, including the novice-to-expert framework by Benner
[4], the Nursing and Midwifery Council standards of competence
[22], and EORNATs perioperative competencies [6].

2) Step 2: generating a pool of items

The literature review by Wu et al. [23] reported that the majori-
ty of competence assessment instruments were created on the ba-
sis of the standards of competence set by the professional nursing
organizations. The current study established the main dimensions
of the scale in accordance with the core competencies of perioper-
ative nursing as set by EORNA [6,24]. Subsequently, to create the
set of items, existing scales related to nursing competency and the
literature on postoperative care were reviewed [1,4-6,11-17,22-24].
In this process, item pools for the five different dimensions de-
fined by EORNA were developed separately and later combined
to ensure consistency with the framework underlying the re-
search.

3) Step 3: specifying the measurement format

The scale items were written in the form of statements and a
5-point Likert response format was used. Each item was scored as
1=strongly disagree, 2=disagree, 3=neither agree nor disagree,
4=agree, and 5=strongly agree, with higher scores indicating high-

er levels of perceived competence.

4) Step 4: obtaining expert review of the initial items

After the baseline item set was created, the research team, four
of whom have at least 5 years of surgical nursing experience, met
online to discuss the items. During these discussions, the spelling,
grammar and commonality of the items were reviewed and five
items were excluded from the item set by consensus of the team.
There were 45 five-point Likert-type items in the baseline item set.
The allocation of the items across dimensions was as follows: legal
responsibilities and ethical principles (eight items), postoperative
nursing care (17 items), interpersonal relations and communica-
tion (six items), leadership (six items), and education and profes-
sional development (eight items).

To determine how well each item aligned with the targeted con-
ceptual domain, the content validity index (CVI) approach was

employed. In line with the Davis method [25], a panel of 10 expert
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nurses reviewed the initial 45 items of the draft scale and provided
their judgments using a 4-point rating scale. The eligibility criteria
for the experts included having a doctoral degree, teaching post-
operative care to undergraduate nursing students, and holding an
academic position of at least assistant professor. These nurses rat-
ed each item for representativeness and relevance to the content.
The evaluation was performed using a 4-point Likert scale
(4=very suitable, 3=suitable, 2=somewhat suitable, and 1=unsuit-
able) and a CVI was calculated. The CVI for an item refers to the
ratio of experts who graded the item as very suitable or suitable to
all of the experts involved. A value of CVI >.80 was accepted as
the cut-off point [25].

5) Step 5: considering inclusion of validation items

In this step, the inclusion of validation items was considered.
However, no additional validation items were incorporated, as the
scale development process primarily focused on measuring the

target construct itself.

6) Step 6: conducting a pilot test with a sample

Prior to construct validity testing, a pilot study was conducted
with 55 undergraduate nursing students (78.18% female; mean
age 19.20+2.31 years). Students were informed about the research
and invited to participate in the pilot study on a voluntary basis.
The URL of the form via WhatsApp (whatsapp.com) was sent to
students who agreed to participate, and data were collected anon-
ymously online. In the pilot study, the grammar, comprehensibili-
ty, clarity, and wording of the items were evaluated by the nursing
students, and no problems with the items were reported. The re-
sult of this stage showed that Cronbachs a coefficients were .984
for the instrument as a whole, and it ranged from .896 to .982 for
the dimensions, showing a high level of reliability and very good
internal consistency [26]. Students who participated in the pilot

study were not included in the main data analysis.

7) Step 7: analyzing and refining the items/evaluate the
items

This step aimed to validate that the developed instrument was
capable of measuring nursing students’ perceived competences in
postoperative nursing care. The psychometric structure of the
baseline Perceived Postoperative Care Competency Scale for
Nursing Students (PPCC-NS) was investigated through item anal-
ysis, exploratory factor analysis (EFA), confirmatory factor analy-
sis (CFA), and reliability testing.

(1) Item analysis
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At this stage, item analysis was carried out to examine the inter-
nal consistency of the draft scale and to determine the contribu-
tion of each item to the overall structure. For this purpose, cor-
rected item-total correlations and Cronbach’s a coefficients were
calculated, and the performance of each item was evaluated based
on these indicators. Items that did not meet the statistical or con-
ceptual criteria would have been removed; however, all items
showed acceptable values and were retained for further analyses
[26].

(2) Exploratory factor analysis

To assess whether the scale aligned with the intended theoreti-
cal construct, EFA was employed. This analysis helped identify the
latent structures represented by the items and contributed to eval-
uating the construct validity. The Kaiser-Meyer-Olkin (KMO) test
was carried out to assess sample adequacy, with values exceeding
.80 indicating that the data were suitable for factor analysis. Addi-
tionally, Bartlett’s Test of Sphericity was conducted to determine
whether the correlations among items justified the use of factor
analysis. A p-value below .001 confirmed that the relationships
among variables were statistically significant. To uncover the un-
derlying factorial structure, Principal axis factoring, which is the
most commonly used method for analyzing relationships between
instrument items and domains, was applied. Factor loadings,
which show how strongly each item is related to a factor, were as-
sessed using the direct oblimin technique. A factor loading of .40

or higher was considered acceptable [27].

(3) Confirmatory factor analysis

The factor structure of the scale was validated using CFA. The
study employed several common goodness-of-fit indices (GFI) to
evaluate how well the model fit the data. These indices included:
chi-square to degrees of freedom ratio (x*/df <5), comparative fit
index (CFI >.90), Tucker-Lewis index (TLI >.90), normed fit in-
dex (NFI >.90), root mean square error of approximation (RM-
SEA <.08), and GFI (>.85) [28-31].

(4) Reliability

Cronbach’s o was used to measure internal consistency and reli-
ability, with a value greater than .70 considered acceptable [26].
The stability reliability of the PPCC-NS was assessed using a test—
retest method with 46 nursing students (82.61% female; average
age 20.48+1.03 years), conducted 2 weeks apart.

8) Step 8: Optimizing the scale length

The refinement of the scale was achieved through the factor
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analyses, during which items not meeting the statistical criteria
were removed. Thus, the final scale length was determined based
on empirical evidence from exploratory and confirmatory factor
analyses rather than a separate optimization process.

2. Participants and setting

The scale was originally developed in Tiirkiye and the items
were prepared in Turkish. Data collection took place at four uni-
versities located in Tiirkiye’s Eastern Black Sea region, where the
research team was affiliated. Therefore, the study used the conve-
nience sampling method in which the sample is selected from a
group that is readily available or convenient to the researchers
[32].

The following criteria were used for enrollment: To have suc-
cessfully completed the surgical nursing course and to be studying
in the nursing department of the universities included in the
study. Students who had not completed the internship of the
course face-to-face, due to the COVID-19 (coronavirus disease
2019) pandemic, were excluded from the study.

A commonly accepted guideline for assessing validity and reli-
ability is to recruit a sample size of five to 10 participants per item
on the scale [33]. With 40 items in the initial PPCC-NS, an ac-
ceptable sample size ranged from 200 to 400 participants. The
study collected two independent samples: 353 students for the
EFA and 350 students for the CFA, resulting in a total of 703 nurs-
ing students (Figure 1). Participants were assured of both ano-
nymity and privacy and all participants consented to the study by
clicking the “I have been informed about the study and I give my

consent” button on the online form.

3. Data collection

Data were collected via a two-part online form created using
Google Forms (Google LLC) between December 2022 and March
2023. At the beginning of the data form, five demographic ques-
tions (age, gender, class, university, and marital status) were in-
cluded. These questions are followed by the items of the PPCC-
NS scale. Nursing students were individually sent the URL of the
form via WhatsApp. Data were extracted from Google Forms as
an Excel file, edited and transferred to SPSS. Data collection for
the EFA analysis was conducted during December 2022 and for
the CFA analysis was during January 2023. The sample from
which data were collected to perform the CFA analysis and the
sample from which data were collected to perform the EFA analy-

sis were completely different from each other.
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4, Statistical analysis

Descriptive statistics and factor analysis were conducted using
IBM SPSS ver. 22.0 (IBM Corp.), while the factor structure was
tested using AMOS 23.0 (IBM Corp.). The appropriateness of
items and structure was evaluated through EFA, which identified
items with high correlations to construct the factor structures. The
decision on the number of factors was based on the assessment of
eigenvalues above 1 and evaluating the scree plot. The factor
structure revealed through EFA was subsequently tested and con-
firmed using CFA. To examine the scale’s internal consistency,
both item-total correlations and Cronbach’s a values were com-
puted [33]. The stability reliability of the PPCC-NS was evaluated
using dependent groups t-tests and the intraclass correlation coef-
ficient (ICC) based on absolute agreement and a two-way
mixed-effects model. Kurtosis and skewness values were exam-
ined to assess conformity to normal distribution, with values be-
tween -2 and +2 indicating normal distribution [34]. Statistical

significance was defined as a p-value less than .05.

5. Ethical approval

The study was approved by the Institutional Ethics Committee
of Artvin Coruh University (number: E-18457941-050.99-72808;
date: November 30, 2022). In addition, informative explanations
about the study were included in the online form, and students
declared that they were informed about the research and accepted

participation by selecting the “I approve” option.

Results
1. Content validity of the scale

According to expert review, five of the items forming the initial
PPCC-NS scale were eliminated because the content validity indi-
ces were below .80. Four of these items belonged to the postopera-
tive nursing care sub-dimension and one to the education and
professional development sub-dimension. Details of the removed
items are presented in (Appendix 1).

The study established content validity of the 40-item draft scale
with CVI ranging from .80 to 1.0 [25]. Additionally, upon feed-
back from experts, three items were revised in terms of wording
within the scope of content validity.
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2. Demographic characteristics

A total of 703 students from the involved universities were in-
cluded in the final sample (892 students invited; response rate
78.81%). Data forms completed by 26 students from the EFA
sample (n=353) and 32 students from the CFA sample (n=350)
were excluded from the study because they contained extreme
values. The research results were obtained by analyzing valid data
from 327 students for EFA and 318 students for CFA.

1) Sample for EFA

Of the 327 respondent nursing students, 26.29% (n=_86) were
from year 2, 51.07% (n=167) were from year 3, and 22.62%
(n=74) were from year 4. Most participants (n=265; 81.03%) were
women, and 325 (99.38%) were unmarried. The mean age of the

students was 21.0+1.43 (minimum=18, maximum=32) years.

2) Sample for CFA

The sample consisted of 71.69% (n=228) females and 98.11%
(n=312) unmarried students with a mean age of 21.82+4.69 years.
The distribution of students in ascending order by grade was
18.55%, 41.19%, and 40.25%, respectively.

3. Item analysis

Item analysis was conducted prior to examining the construct
validity of the 40-item draft scale. Item means ranged between
4.04%.90 and 4.73+.51. For the draft scale, total Cronbachs a was
.962 and standardized Cronbach’s o was .963. Since the correlation
coefficients were in the range of .50 to .71 according to the cor-
rected item-total correlation analysis, no item was removed from
the scale (Table 1).

4. Exploratory factor analysis

Since a significant correlation was found between the theoreti-
cal sub-dimensions of the initial PPCC-NS (.51< r <.78, p<.001),
to reveal the factor structure, EFA was conducted using principal
axis factoring and direct oblimin methods. The Bartlett’s test of
sphericity statistic was calculated as x*=8,257.70, p<.001, and the
KMO measure was .947, indicating that the data set was sufficient
for EFA in terms of homogeneity and sample size. In the factor
analysis, 12 of the 40 items were deleted from the scale because
their factor loadings were not larger than .40 (Appendix 1). Final-
ly, factor analysis revealed five factors with eigenvalues >1.0, ex-

plaining 53.68% of the cumulative variance. These factors were
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Table 1. Descriptive statistics (N=327)

No. ltem Mean+SD Corrected ite.m— Cronbach's aif
total correlation item deleted

1 | can comply with the basic ethical principles in postoperative nursing practices 4.37+.70 .52 .96

I3 | can take responsibility for postoperative care practices 4.32+.75 .55 .96

[4 | can consult health care professionals about postoperative care practices that are be- 4.66+.58 .54 .96
yond my capacity

I5 | can ensure the confidentiality and security of patient information that | receive 4.73+.52 .52 .96

6 | can document my nursing practice in the postoperative period 4.47+.66 .54 .96

I7 | can take measures to ensure patient safety in postoperative care 4.59+.58 .62 .96

I8 | can use checklists to ensure patient safety in postoperative care 4.5%.65 .63 .96

9 | can carry out a physical assessment of the patient in the postoperative period 4.42+.63 .54 .96

[10 | can provide postoperative nursing care according to relevant procedures and proto-  4.36+.67 .66 .96
cols

[11 | can provide patient-specific care using the nursing process in postoperative patient ~ 4.41+.69 .68 .96
care

[13 | can apply evidence-based guidelines for surgical site skin care 4.24+.76 .60 .96

[16 | can plan the necessary nursing care for fluid and electrolyte imbalances that may oc- 4.22+.71 .64 .96
cur after surgery

[18 | can plan nursing care to prevent the development of deep vein thrombosis after sur-  4.23+.77 .63 .96
gery

121 | can recognize emergencies that may occur in the postoperative period 4.13+.73 .63 .96

122 | can provide an appropriate communication environment for the patient to express 4.39+.73 .68 .96
their concerns by using effective communication techniques

123 | can use interpersonal communication skills to enhance the patient's strategies for 4.32+.69 .69 .96
coping with postoperative anxiety

124 | can provide positive communication and co-operation with patients and their rela-  4.46+.67 71 .96
tives to increase participation in patient care

127 During the postoperative care process, | avoid judgmental attitudes and try to under-  4.52+.65 .57 .96
stand patients and their relatives

129 | can take responsibility for my own professional development in postoperative prac-  4.35+.76 .65 .96
tices

I31 | 'strive to contribute to the self-development of my colleagues in postoperative nurs-  4.41+.69 .65 .96
ing

[32 | can contribute to harmonious and organized work of my fellow students in the post- 4.49+.65 .61 .96
operative care units

I33 | can consult with members of the surgical team to learn what | do not know about 4.6%.60 .66 .96
postoperative care

134 | can share my knowledge and experience of postoperative care with my peers and 4.5+.70 71 .96
nurses

I35 | can benefit from the knowledge and experience of the surgical team members 4.62+.57 .68 .96

[37 | can follow current research in postoperative care 4.23+.77 .58 .96

138 | try to contribute to the development of new technological products and equipment  4.04+.90 A7 .96
to improve postoperative care

139 | try to contribute to scientific research regarding postoperative care 4.04+.89 .50 .96

140 | can benefit from technological developments to increase the effectiveness of postop- 4.35+.71 .62 .96
erative care

SD, standard deviation.

consistent with the perioperative competency sub-dimensions de- Factor 2: postoperative nursing care (seven items); Factor 3: inter-

fined by EORNA in the study. Therefore, the structure discovered personal relations and communication (four items); Factor 4:

as a result of factor analysis consisted of the following five factors: leadership (six items); and Factor 5: education and professional

Factor 1: legal responsibilities and ethical principles (seven items); development (four items) (Table 2). It was found that there was a
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Table 2. Factor loadings according to EFA (N=327)

J— Vi . .Communalities . Factors
Initial Extraction 1 2 3 4 5
I 1 45 .36 47
I3 1 .49 43 44
14 1 .54 .50 .57
15 .90 .54 .54 .68
16 1 .49 44 .58
17 1 .62 .60 .66
18 .80 .62 .59 .64
19 .90 45 41 47
110 .90 .61 .58 .51
111 .90 .56 .54 .40
113 1 .51 47 45
116 .80 .52 49 44
118 .80 .58 47 44
121 .90 .58 .52 .52
122 1 .76 .76 -.81
123 1 .73 .66 -.64
124 1 71 .70 -.65
127 .80 .57 .53 -.46
129 .90 .59 .53 -.43
131 1 .69 .56 -.59
132 1 .69 .59 -.73
133 .80 .67 .64 -.67
134 1 .67 .64 -.61
I35 1 .70 .66 -.61
137 .80 .64 .59 .62
138 1 .62 .67 .85
139 1 .67 .64 .79
140 .90 .60 .50 .45

F1: legal responsibilities and ethical principles, F2: postoperative nursing care, F3: interpersonal relations and communication, F4: leadership, F5:

education and professional development.
CVI, content validity index; EFA, exploratory factor analysis.

significant relationship between the sub-dimensions that emerged
in the EFA (.37<r .70, p<.001).

5. Confirmatory factor analysis

The 5-factor, 28-item model revealed by the EFA analysis was
tested for validity with the CFA analysis (Figure 2). The CFA anal-
ysis showed that the data fit well with the model: x* (333,
N=318)=750.168, p<.001, x*/df=2.25, GFI=.85, NFI=.90, TLI=.93,
CFI=.94, and RMSEA=.06. Factor loadings of items in all factors
varied between .70 and .89 (Appendix 2). In addition, structural
correlations between factors ranged from .27 to .89. and all the re-
lationships were found to be positive and significant. These results
showed that the structure of the scale obtained by the EFA was
also confirmed by the CFA.
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6. Tests of reliability

Cronbach’s a was found to be .97 for the total scale. Regarding
the sub-dimensions of the scale, this value was found to vary be-
tween .87 and .92 (Appendix 3).

7. Stability reliability

The results of the paired samples t-test and the ICC were taken
into account when testing the test-retest reliability. The ICCs were
found to vary between .69 and .96. In addition, the results of the
paired samples t-test confirmed that there was no statistically sig-
nificant difference between the test and retest scores for the
sub-dimensions and total scores (t=.867-1.742; p>.05) (Table 3).
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Figure 2. Confirmatory factor analysis. F1: legal responsibilities and ethical principles, F2: postoperative nursing care, F3: interpersonal relations
and communication, F4: leadership, F5: education and professional development. x*=750.168; p=.000; degrees of freedom (df)=333; x*/df=2.253;
goodness-of-fit index=.846; root mean square error of approximation=.063; comparative fit index=.942; Tucker-Lewis index=.934; normed fit

index=.901.

Table 3. Stability reliability (N=46)

. . Mean+SD
Sub-dimensions t p ICC
Test Re-test
F1 30.87+3.83 30.24+3.63 1.73 .090 .87
F2 33.33£10.76 32.80+11.14 .86 .390 .96
F3 17.50+2.47 17.17+2.26 1.00 320 72
F4 26.61+3.38 251858885 1.70 .095 /)
F5 16.61+2.58 16.04+3.00 1.42 .162 .69
Total 124.91+16.56 122.11+£17.39 1.74 .088 .88

ICC, intraclass correlation coefficient; SD, standard deviation.

Discussion

In this study, the PPCC-NS was developed, and its psychomet-
ric properties were examined with the goal of developing an in-
strument to assess perceived competence in postoperative nursing
care for nursing students. Psychometric analysis revealed that the
PPCC-NS has satisfactory reliability and construct validity. The
PPCC-NS is a self-report tool. Therefore, although it does not
provide an objective assessment of competence, its educational
utility should not be overlooked. The scale can be used by educa-
tors to identify areas in which students perceive themselves as less

competent and to guide targeted curriculum planning and indi-
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vidualized feedback. In this way, the PPCC-NS may contribute to
improving student learning outcomes, enhancing self-awareness,
and better preparing nursing students for their professional roles.
Content validity assesses the alignment between a construct
and scale items and it is typically evaluated by expert panels exam-
ine item relevance, clarity, and suitability. It is generally recom-
mended that content validity be assessed by 2-10 experts, with an
agreement level exceeding .80 [25]. In this study, the item pool
was rated by 10 experts, with an acceptable lower limit of in-
ter-rater agreement set at .80. Indicating that this scale has good
content validity, the CVI scores of each item in the original ver-

sion of the scale ranged from .80 to 1.
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The EFA is a statistical technique used to group variables that
measure the same characteristic or underlying structure within
factors [27]. In interpreting the factor structure, factor loadings
play a key role, as they express the relationship between the items
and the factors and indicate the weight of each item within its fac-
tor. It is recommended that factor loadings be greater than .40. In
this study, 12 items with factor loadings below .40 were excluded
from the draft scale. In addition, to determine the number of fac-
tors to be retained, the eigenvalue criterion was considered. The
eigenvalue measures the amount of variance explained by a factor,
and a factor with an eigenvalue greater than 1 was considered sig-
nificant [27,35]. Five factors consisting of 28 items with eigenval-
ues greater than 1 emerged from the study, and these factors were
compatible with the competence areas defined by EORNA, as
theoretically suggested.

The reliability of the scale was tested through the calculation of
Cronbach a internal consistency coefficient, and the alpha value
between .70 and 1.00 was accepted as a reliability indicator [26]. It
was suggested that the PPCC-NS has a reliable scale, as its internal
consistency coefficient is higher than .70. In addition, it was found
that the alpha coefficients of the sub-dimensions of the scale vary
between .87 and .92. These results show that the developed scale is
a reliable tool for the measurement of nursing students’ percep-
tions of competence in postoperative nursing care.

The literature indicates that determining a single cut-off value
for each fit index is challenging because fit indices perform differ-
ently under varying conditions; however, cut-off values close to
.95 for TLI and CFI and .06 for RMSEA are generally accepted as
adequate, as they are associated with acceptable Type I and low
Type II error rates [28,29]. In the present study, the GFI supported
the accuracy of the proposed model, although some indices were
close to threshold values (e.g., NFI=.90, GFI=.85), possibly due to
model complexity and the relatively high number of items. Future
studies may improve model fit by reducing item numbers, validat-
ing the scale with different samples, and testing alternative model
specifications. Discriminant validity, which reflects a scale’s ability
to distinguish between constructs, is generally supported by in-
ter-factor correlations below r=.85 (or <.90 depending on context)
[36]; however, the observed inter-factor correlation of .89 in this
study suggests potential conceptual overlap among subdimen-
sions. This may be explained by the close interrelationship of
knowledge, skill, and attitude domains underlying postoperative
care competence, but it also represents a limitation in terms of
discriminant validity. Additionally, the high total Cronbach’s a co-
efficient (.97) indicates strong internal consistency while also sug-

gesting possible item redundancy. Therefore, future research
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should re-evaluate scale items using diverse samples and examine
inter-item relationships to strengthen discriminant validity and
enhance the scale’s practical applicability.

First defined by EORNA in 1997, then in 2012 and 2019, the
areas of competence in perioperative nursing guide both nursing
education and clinical practice in the care of surgical patients
[6,24]. While it is very important for nurses to become competent
in these areas in terms of the quality and safety of surgical care,
this competence also contributes to surgical nurses’ awareness of
their responsibilities, leadership and management roles and the
development of the nursing profession [24,37]. The Perceived
Preoperative Nursing Care Competence Scale for Nursing Stu-
dents (PPreCC-NS), developed by this study team, was also de-
signed according to the EORNA areas of competence. However,
since some of the items designed for the leadership sub-dimen-
sion in the draft scale had CVI <.80, some had factor loadings
<.50, and some were loaded on different sub-dimensions, the
leadership sub-dimension was not created in the final scale struc-
ture. The sub-dimension “Evaluation and follow-up of the pa-
tient,” which is not part of the EORNA competencies, was also in-
cluded in the scale [38]. It is very important for this study that the
PPCC-NS is structured according to EORNAS areas of compe-
tence. On the other hand, several items excluded during the con-
tent validity stage, such as those related to postoperative nausea
and vomiting management, monitoring of fluid-electrolyte bal-
ance, pain management, and early detection of complications,
represent core components of postoperative care. Omitting these
items from the measurement scope could limit the distinct contri-
bution of the scale. To make the PPCC-NS more comprehensive,
future studies could add revised versions of these essential items
back into the scale.

Although the concept of nursing competence has a universal
framework, it is shaped by the healthcare systems, educational
models, and cultural dynamics of each country [5,11,12]. In Tiir-
kiye, nursing students often face limited opportunities for hands-
on clinical practice, and the gap between theoretical learning and
practical application is frequently emphasized [38]. Moreover, the
postoperative care period is culturally characterized by strong
family involvement. Therefore, the postoperative care process re-
quires nurses to be competent not only in clinical knowledge and
skills but also in effective communication with patients and their
families, while maintaining ethical responsibility throughout the
care process [39]. Accordingly, the scale developed in this study
was designed in line with the core competency domains defined
by EORNA, while also taking into account the influence of cultur-

al context.
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Postoperative nursing care is a critical area in which nursing
students must acquire fundamental knowledge and skills as they
transition into their professional roles. Although students are not
primarily responsible for postoperative care, they do play a sup-
porting role in processes specific to the postoperative period, such
as physical assessment, patient safety, managing complications,
and communication, during their clinical internships. Further-
more, they are expected to acquire the necessary knowledge and
skills in these areas throughout their education. Therefore, it is
crucial to determine students’ perceived competence levels in
postoperative care in order to evaluate the outcomes of education-
al programs and accurately identify clinical learning needs. Al-
though various scales have been developed to assess nursing com-
petence, most focus on general nursing practice or the
preoperative and intraoperative periods [13-16,19,23]. Existing
scales for nursing students mostly evaluate basic professional
competencies in general clinical practice, rather than addressing
postoperative care as an independent structure [11,12]. No specif-
ic instrument has been identified that independently assesses
competencies related to the postoperative period, including surgi-
cal site care, management of fluid and electrolyte balance, compli-
cation detection, prevention of postoperative deep vein thrombo-
sis, and discharge education. In this respect, the PPCC-NS makes
a unique contribution by assessing perceived competence in post-
operative nursing care as a distinct domain. For example, the Scale
of Quality of Postoperative Care (QaPoC) was designed to mea-
sure the quality of postoperative care provided by clinical nurses,
whereas the PPCC-NS aims to evaluate nursing students’ per-
ceived competence in this field [13]. Conceptually, the two instru-
ments also differ. The QaPoC assesses the quality of delivered
care, whereas PPCC-NS measures self-perceived competence
based on knowledge, skills, and attitudes. Through this focus, the
PPCC-NS fills an important gap in nursing education.

In addition, the psychometric findings of the PPCC-NS are in
line with those of other nursing competence scales developed and
validated in different cultural contexts. The original Nursing Stu-
dent Competence Scale demonstrated acceptable model fit indices
(x*/df=2.24, RMSEA=.07, CFI=.94). Its Turkish adaptation
showed similar results (x*/df=2.25, RMSEA=.06, CFI=.94,
GFI=.85) and explained 75.8% of the total variance [40]. Similarly,
in samples of nursing students, the Arabic and Chinese adapta-
tions of the Nurse Professional Competence-Short Version
demonstrated satisfactory psychometric properties, with x*/df val-
ues around 2.2-2.6, RMSEA values between .05 and .08, and CFI
values between .90 and .93. This confirms good model fit and
cross-cultural stability [41,42]. The PPreCC-NS revealed a
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five-factor structure that explained 62.2% of the variance, with fit
indices that were considered acceptable (x*/df=2.74, RMSEA=.07,
CFI=.92, GFI=.88) [43]. These results suggest that the PPreCC-NS
demonstrates reliability and validity levels similar to those of
well-established competence scales. Furthermore, by specifically
including the postoperative nursing care practices, the PPCC-NS
addresses an important gap in competence assessment that has
been underrepresented in previous tools.

Competency scales play a crucial role in improving educational
processes in nursing. Indeed, they are used for educational needs
assessment, providing concrete data on which competency areas
students or recent graduates need to strengthen [44]. They are
also reported to be effective in providing formative feedback: peri-
odically assessing students’ competency levels increases
self-awareness and helps faculty to develop personalized learning
plans [45]. Furthermore, such scales are widely used in program
evaluation and accreditation processes. Many educational institu-
tions use valid and reliable tools to report graduate competency
levels, and accrediting bodies accept this data as an indicator of
educational quality [46]. Competency scales can also be used to
evaluate the effectiveness of teaching strategies, with the success of
simulation, case-based learning and virtual reality-based educa-
tional activities being demonstrated quantitatively through pre-
and post-test results [47]. Therefore, the scale developed in this
study has the potential to contribute to targeted planning of post-
operative care training and the education of more competent
nurses in this area. Furthermore, given that a high level of compe-
tence is directly related to the quality and safety of patient care
[10], it is expected that the scale will contribute to an increase in
the safety and quality of postoperative care.

The scale developed in the study is a self-assessment scale and
will not provide an objective measure of competency. There is a
relationship between perceived and actual nursing competence
[48]. Furthermore, some studies have shown that nurses who per-
ceive themselves as competent tend to have higher levels of critical
thinking, patient safety culture, and job performance [49,50].
However, it is important to note that self-perception of compe-
tence may not always be perfectly aligned with actual clinical per-
formance [20]. For this reason, external evaluations and assess-
ments are also critical in determining the postoperative care
competency of nursing students.

The study has several limitations. Firstly, although ICC values
ranged from .69 to .96, one subscale value (.69) was slightly below
the commonly cited .70 threshold. This may indicate limited reli-
ability in that dimension. Future refinement of the scale could in-

clude reviewing inter-item correlations and considering item im-
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provements to strengthen reliability. In addition to this, the high
mean values of the scale items in this study (4.04-4.73) suggest
that participants’ responses were mostly concentrated at the high-
er end of the scale. This suggests that the scale has a limited ability
to distinguish between individual differences. To address this lim-
itation, future studies are recommended that involve revising the
items, adjusting the difficulty level or testing alternative response
formats. Another limitation for this study is that the convenience
sampling method was used. Therefore, the respondents do not
represent a cross section of nursing students in the country. Fur-
thermore, the findings of this study cannot be generalized to other
cultural contexts. Also, the fact that the construct of the scale
could not be assessed with a “gold standard” measure due to the
lack of another specific tool to measure the nursing students’ com-
petence in postoperative care constitutes a limitation of the study.
The use of self-reporting methods is another potential concern, as
this method may lead to participant bias and create a weakness in
the study. Finally, when cross-sectional methods are used for the
estimation of models whose parameters may be subject to change
over time, the actual model parameters may not be determined
and the results obtained may not be statistically valid. For this rea-
son, longitudinal studies can help to establish validity.

Conclusion

Postoperative care is a critical area of practice within nursing,
requiring specialized knowledge and skills. Systematically assess-
ing students’ competencies in postoperative care is crucial for en-
suring they acquire the basic knowledge and skills in this area
throughout their education. Although there are a number of vali-
dated and reliable competence scales available for use with nurs-
ing students, they are not specific to postoperative care. The re-
sults of this study suggested that the PPCC-NS, including 28 items
with five factors, is a valid instrument for assessing perceived
competence of nursing students in postoperative care. The PPCC-
NS scores range from a minimum of 28 to a maximum of 140,
with higher scores indicating greater perceived competence in
postoperative care. In practical terms, the PPCC-NS could be
used by nurse educators as a tool to assess levels of competency in
training programs. Future studies evaluating the psychometric
properties of the PPCC-NS, especially in other cultures and sam-
ples, will be valuable.
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Perceived Postoperative Care Competency Scale for Nursing Students

Appendix 1. Item reduction summary of the PPCC-NS

No. Item Stage removed  Reason for removal
| can apply nursing care to relieve the patient's nausea and vomiting after surgery cv CVI=.70
| can recognize fluid and electrolyte imbalances in postoperative patient care cv CVI=.70
| can plan the necessary nursing care for pain management that can be provided by nursing inter- CV CVI=.70

ventions after surgery
| can detect the postoperative complications by evaluating the patient cv CVI=.70
| try to reason on the basis of objective evidence when planning my interventions in postoperative CV CVI=.70
patient care

12 | pay attention to legal requirements in postoperative care, such as informed consent, correct treat- EFA FL=.39

ment, and correct site surgery

[12 | can prepare a patient education plan according to their needs in the postoperative period EFA FL=.31

[14 | can identify risky behaviors and habits in the postoperative period. EFA FL=.32

[15 | can plan nursing care to relieve postoperative nausea and vomiting EFA FL=.31

117 | can provide care for postoperative pain management under nurse supervision EFA FL=.37

[19 | can evaluate medications for their effects and side effects in postoperative treatment EFA FL=.33

120 | can check the adequacy of emergency supplies and medications EFA FL=.34

I25 | can communicate and collaborate effectively with surgical care team members EFA FL=.37

126 | can inform patients and their relatives about postoperative care EFA FL=.35

128 | use materials and resources economically in postoperative patient care EFA FL=.36

I30 | stay motivated for my professional development in postoperative care EFA FL=.35

I36 | use evidence-based scientific resources for my professional development EFA FL=.39

Items with CVI <.80 or FL <.40 were eliminated.
CV, content validity; CV1, content validity index; EFA, exploratory factor analysis; FL, factor loading.
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Appendix 2. Confirmatory factor analysis results of the PPCC-NS (N=318)

Factor Item Standard error Critical ratio p Standardized loading
F1 1 0.735
13 0.083 13.303 <.001 0.746
14 0.076 13.023 <.001 0.734
13 0.071 14.863 <.001 0.828
16 0.079 14.458 <.001 0.807
17 0.071 15.278 <.001 0.849
I8 0.077 14.39 <.001 0.807
F2 19 0.822
110 0.057 19.82 <.001 0.892
1 0.058 17.784 <.001 0.832
113 0.062 15.737 <.001 0.766
116 0.058 15.5 <.001 0.758
118 0.063 14.678 <.001 0.729
121 0.053 13.914 <.001 0.7
F3 122 0.822
123 0.058 17.926 <.001 0.85
124 0.055 17.764 <.001 0.844
127 0.057 15.602 <.001 0.771
F4 129 0.744
131 0.076 13.485 <.001 0.751
132 0.07 15.274 <.001 0.839
133 0.067 14.074 <.001 0.779
134 0.068 15.344 <.001 0.841
135 0.067 14.071 <.001 0.779
F5 137 0.75
138 0.082 12.898 <.001 0.755
139 0.08 13.283 <.001 0.776
140 0.075 14.087 <.001 0.818

PPCC-NS, Perceived Postoperative Care Competency Scale for Nursing Students.
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Perceived Postoperative Care Competency Scale for Nursing Students

Appendix 3. Sub-dimensions of the scale (N=318)

Sub-dimensions

Items Cronbach's a
F1: legal responsibilities and ethical principles 11,13, 14, 15,16, 17, 18 92
F2: postoperative nursing care 19, 110, 111, 113, 116, 118, 121 .92
F3: interpersonal relations and communication 122,123, 124, 127 .89
F4: leadership 129, 131, 132, 133, 134, 135 91
F5: education and professional development 137, 138, 139, 140 .87
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Experiences of work performance
among physician assistant nurses
during the period of healthcare
disruption in South Korea: a qualitative
content analysis

Juyoung Ha, Minji Kim

College of Nursing, Pusan National University, Yangsan, South Korea

College of Nursing, Pusan National
University, 49 Busandaehak-ro,

Mulgeum-eup, Yangsan 50612, South . . . . . . .
Korea Purpose: This study aimed to explore the work experiences of physician assistant (dedicated nurses in

Korea) during the medical service gap caused by physician-government conflicts.

Methods: A qualitative design employing individual in-depth interviews was used. Data were collect-
ed from July 18 to August 13, 2025. Fifteen nurses who worked as physician assistant 5 during the
healthcare service gap participated in the study. Participants were categorized as follows: (1) nurses in
the role before the period of healthcare disruption, (2) those who voluntarily applied after the period of
healthcare disruption, and (3) those involuntarily assigned during the period of healthcare disruption.
Data were analyzed using conventional content analysis.

Results: Three categories with six subcategories were identified: (1) reconstructing inner experience
within an expanded role (unprepared responsibility and burden, inner fulfillment discovered through
continuity of care); (2) reconfiguring relationships from a boundary position (feeling distant as “the
same yet different” nurses, expansion of mutual understanding in a crisis context); and (3) precarious
positioning within an unestablished system (uncertain standing after residents’ return, episodic imple-
mentation of non-standardized training).

Conclusion: This study showed that physician assistant who filled residents' gaps in an incomplete
system experienced heavier role burdens, blurred job identity, unequal conditions, and unstable affili-
ation, while some also found renewed meaning and fulfillment through continuity of care and closer
collaboration. With structured education, clearly defined scopes of practice after residents' return, and
stable legal and organizational support, these nurses can function as more than temporary substitutes
and help sustain continuity and quality of patient care.
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Table 1. General characteristics of participants

Participants ~ Age (yr)  Gender  Marital status  Clinical experience  Physician assistant experience Department

Group 1 A 37 Men Married 10 yr 10 yr Obstetrics & gynecology

B 29 Women  Married 7 yr 6 mo 1yr 11 mo Obstetrics & gynecology

C 35 Women  Married 15yr 4 mo 14 yr 8 mo General surgery

D 36 Women  Married 13 yr 13 yr General surgery

E 37 Women  Married 15 yr 10 yr Internal medicine
Group 2 F 30 Women  Unmarried 6 yr 10 mo 2 mo Ophthalmology

G 33 Men Unmarried 4yr 8 mo Neurosurgery

H 29 Women  Unmarried 4 yr9 mo 1yr Ophthalmology

| 33 Women  Unmarried 10 yr 4 mo 1yr4mo Orthopedic surgery

J 35 Women  Unmarried 12 yr 6 mo Orthopedic surgery
Group 3 K 32 Women  Unmarried 9yr 1yr2mo Otolaryngology

L 31 Women  Unmarried 10 yr 4 mo 1yr3 mo Internal medicine

M 37 Women  Married 14 yr 1yr2mo Obstetrics & gynecology

N 31 Women  Unmarried 9 yr 4 mo 1yr5mo Internal medicine

0 38 Women  Married 17 yr 10 mo Neuropsychiatry

Group 1: nurses in the role before the period of healthcare disruption; Group 2: nurses who voluntarily applied after the period of healthcare disruption;
Group 3: nurses who were involuntarily assigned during the period of healthcare disruption.

+ T3 Ze(Table 2).
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Table 2. Major categories and subcategories of physician assistant’ work experiences during healthcare disruption

Major categories

Subcategories

Reconstructing inner experience within an expanded role

Reconfiguring relationships from a boundary position

Precarious positioning within an unestablished system

Unprepared responsibility and burden

Inner fulfillment discovered through continuity of care
Feeling distant as “the same yet different” nurses

Expansion of mutual understanding in a crisis context
Uncertain standing after residents’ return

The limitations of an unstructured, one-off learning approach
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Purpose: This study investigated the perspectives of parents, teachers, and community leaders regarding
adolescents' sexual behavior in Cambodia.

Methods: Grounded in the ‘ecological framework of adolescent health,’ this study employed a descrip-
tive qualitative approach to explore the perspectives of key stakeholders, including 12 parents, eight
teachers, and four community leaders. Drawing on in-depth, semi-structured individual and focus group
interviews, the study examined risk and protective factors related to risky sexual behavior across family,
school, community, social, cultural, and policy contexts. Data collection was conducted from December
5, 2022 to January 31, 2023.

Results: The integrated thematic analysis revealed six main themes. Parents positioned themselves as
anxious protectors but struggled with limited opportunities for open conversation; teachers acted as
observe-and-warn mediators, constrained by institutional authority, curricular boundaries, and rapidly
shifting youth culture; and community leaders interpreted emerging trends through the lens of social
change, eroding traditions, and weakening collective governance. Across groups, participants acknowl-
edged the limitations of unilateral action and advocated for multilevel, collaborative solutions that
bridge families, schools, and broader communities.

Conclusion: The study concluded that adolescent sexual behaviors should be understood from diverse
perspectives. This finding highlights the need for culturally appropriate and sensitive measures support-
ed by multisectoral systems operating at the family, school, community, civil society (e.g., non-govern-
mental organizations), and national levels.

Keywords: Adolescent; Cambodia; Qualitative research; Sexual behavior

Introduction

Risky sexual behavior (RSB) in adolescents is a significant global concern because of its seri-
ous consequences, such as human immunodeficiency virus (HIV) infection, sexually transmit-
ted infections (ST1s), and teen pregnancies [1]. Globally, over one million STIs are acquired dai-
ly by people aged 15-49 years, with approximately half occurring among youth aged 15-24
[2,3]. In 2024 alone, 370,000 young people aged 15-24 were newly infected with HIV world-
wide [4]. Additionally, approximately 21 million girls aged 15-19 years worldwide have become

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution NoDerivs License. (https://cre-
ativecommons.org/licenses/by-nd/4.0)

If the original work is properly cited and
retained without any modification or re-
production, it can be used and re-distrib-
uted in any format and medium.

pregnant, most of whom are unintended. These statistics highlight the urgent need for effective
strategies to decrease RSB and its consequences in adolescents [5].

RSB includes unprotected sexual activity, inconsistent use of condoms, having high-risk part-
ners, and multiple sexual partners [6]. Such behaviors are often influenced by various factors,

including alcohol consumption [7], exposure to pornography [8], depression [9], peer pressure
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[10], and low self-esteem [11]. Adolescents engaged in RSB are
more likely to experience not only physical health risks, such as
HIV, STIs, and unintended pregnancy, but also adverse psycho-
logical consequences, including mental health problems, depres-
sion, anxiety [12], and poor quality of life [13]. Therefore, preven-
tion of RSB before marriage or first childbirth remains the most
effective strategy for reducing the life-threatening consequences of
HIV/STIs and improving maternal-child health outcomes.

The ‘ecological framework of adolescent health’ is designed to
understand adolescent behaviors from the perspectives of individ-
ual, school, family, neighborhood, and macro-level factors [14]. In
this study, adolescent sexual behavior was examined within this
framework, shaped by factors operating at the individual, inter-
personal, institutional, community, and policy levels. For example,
parents and families traditionally influence adolescent sexual de-
cisions. Two meta-analyses found that open parent-adolescent
communication about sexual topics and parental monitoring and
supervision are linked to safer sex behavior and delayed sexual
debut among adolescents [15,16]. The school environment also
serves as a significant protective factor. Adolescents’ sense of be-
longing to school and relationships with teachers are associated
with reduced sexual risk behaviors [17], and school-based sex ed-
ucation is effective in changing knowledge, attitudes, and practices
associated with RSB [4,18]. Community norms, collective efficacy,
social support, and disadvantaged neighborhoods, such as pover-
ty and residential instability, are associated with adolescent RSB
[19,20].

Cambodia has a high percentage of young people, with a medi-
an age of 27.1 years; 28.6% of the population is aged 0-14, and the
15-64 age group accounts for 65.3% [21]. The country requires
healthy young people to enter the workforce to form a foundation
for its economic development. However, limited accessibility to
information and health services, coupled with traditional societal
sexual norms, has contributed to adverse sexual health trends
among young people [22]. For example, the age of first sexual in-
tercourse among the young population is very early: 16% of wom-
en aged 25-49 had their first sexual intercourse by the age of 18
[23]. Teenage pregnancy is a key concern, as approximately one in
eight girls has their first child at the age of 15-19 years [24]. The
prevalence of STIs among women aged 15-49 years is 18%, and
young adults aged 15-24 account for approximately 44% of new
HIV infections [25]. Despite the efforts of the Cambodian Minis-
try of Health through the National Strategy for Reproductive and
Sexual Health 2017-2020, extended to 2023 [26], sexual health
among Cambodian adolescents remains far from improvement.

In Cambodian society, where cultural expectations, family val-
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ues, and community norms strongly shape sexual decision-mak-
ing [20], these stakeholders may serve as gatekeepers of informa-
tion and role models for adolescents. Therefore, this study aimed
to explore the perspectives of parents, teachers, and community
leaders who can closely observe, interact with, and influence ado-
lescents’ behavior within the Cambodian cultural and societal
context. These findings can inform the development of contextu-
ally relevant programs to reduce RSB among adolescents and im-
prove sexual and reproductive health (SRH) outcomes and school
performance, further contributing to the country’s potential social

and economic development.

Methods
1. Study design

A qualitative research method was used to understand the par-
ticipants” in-depth perspectives regarding adolescent sexual be-
havior. The qualitative research method is most suitable for un-
derstanding human and social phenomena from an insider’s

perspective in specific contexts and situations [27].
2. Conceptual framework

This study is based on the ‘ecological framework of adolescent
health’ [14]. The framework emphasizes that adolescent health
behaviors are determined through interactions among individual
characteristics, family and peer relationships, school environ-
ments, community contexts, and broader social, cultural, and pol-
icy structures, not solely by individual choice [14]. Within this
framework, the current study conceptualized adolescent sexual
behavior as a product of multiple levels of social process. It exam-
ined how parents, teachers, and community leaders perceive, in-

terpret, and respond to adolescents’ sexual behavior.
3. Participant and recruitment

The participants, selected as key stakeholders in adolescent sex-
uality, included parents, teachers, and community leaders. These
groups were chosen because of a distinct social position through
which adolescent sexual behaviors are observed, interpreted, and
responded to within the family, school, and community contexts.
Parents and teachers interact directly with adolescents in their roles
as caregivers and educators, while community leaders encounter
adolescent behavior in everyday community life. The eligibility cri-
teria differed slightly depending on the participant group. Parents
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and teachers were eligible if they had taught or had adolescents be-
tween grades 7 and 12. Community leaders were defined as indi-
viduals holding formal positions of authority within the communi-
ty (e.g., village chiefs, religious leaders) who had long-standing
involvement in local governance and regular contact with families
and adolescents. Analytically, this group was treated as providing
situated, interpretive accounts of community norms and gover-
nance practices, rather than as statistically representative of all pos-
sible community leadership perspectives in Cambodia. Across all
groups, participants were required to be willing to share thoughts,
opinions, and experiences on the study topics.

Participants were recruited through school visits and commu-
nity networks. The recruitment sites were the Phnom Penh and
Kampong Cham provinces, representing both urban and rural
residences. The recruitment team visited several locations within
the community, including schools and villages, after obtaining
permission from the principals and village leaders. The research
team confirmed eligibility and provided potential participants
with an overview of the study. They then arranged a mutually
convenient time and location for interviews. Snowball referrals
were further employed by asking participants to recommend
peers or neighbors within their social networks who might be eli-
gible to participate in the study.

4, Data collection

The data were collected with the support of MRTS Consulting,

Table 1. Interview questions

Ltd. (MRTS), a local professional research agency officially regis-
tered with the Ministry of Commerce and with over 15 years of
experience in both qualitative and quantitative research. For pro-
fessional and rigorous data collection, the principal investigator
organized a comprehensive training workshop for all research
staff and interviewers. The training session addressed the study’s
aims, detailed interview questions and guides, and effective inter-
view techniques, including rapport-building, active listening,
probing, and summarizing responses. Before the interview, all re-
searchers, interviewers, and transcribers involved in the study
signed confidentiality agreements to protect participants’ infor-
mation and identities. The data collection process was conducted
in sequential phases. Pilot testing was carried out from December
5 to December 8, 2022. The interviewer training workshop was
held on December 15, 2022. Participant recruitment took place
from December 16, 2022, to January 17, 2023. Parent focus group
interviews (two groups) were conducted on December 20, 2022 in
Phnom Penh and January 10, 2023 in Kampong Cham. Individual
interviews with teachers were conducted between December 20,
2022, and January 26, 2023, while individual interviews with com-
munity leaders were conducted from December 20, 2022, to Janu-
ary 10, 2023. Transcription and initial data organization were
completed by January 31, 2023.

The study team developed semi-structured, open-ended ques-
tions to explore participants’ perspectives on adolescent sexual be-
havior within the Cambodian social context. Table 1 presents the

semi-structured interview questions, including common ques-

Level Subdomain

Questions

Ecological framework of adolescent health
For parents
Family Expectations

® What are the expectations that you have for your child?

® What are your expectations of your child in terms of sexual behavior?

Supports

® What support do you provide to your child?

® What support do you provide to your child to develop healthy sexual

Connectedness

behavior?
® How much do you communicate with your child about sex?

Behavioral regulation @ What rules do you have regarding your child's behavior?

Monitoring
In general

® How do you monitor your child's behavior?
® Who should educate teenage boys and girls on issues relating to sex?

® Whose duty is it in particular to check the behavior or conduct of adoles-

cents between 13 and 18 years in Cambodia?

® What should parents do if they realize that their under-aged children have

engaged in sexual activity?

® |n reality, do parents talk to their children about sex, and if they do, how do

they do it in Cambodia?
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Table 1. Continued

Level

Subdomain

Questions

For teachers
School

For community leaders
Community

Additional questions for all participants
Risk factors of RSB

Protective factors of RSB

Acceptable intervention models

Safety

Connections

Opportunities

Expectations
Support

Community assets

Gender norms

Safety

Community risks

® How safe is your school in preventing students from risky sexual behavior?

® How important is school safety to your students?

® What role do teacher-student relationships play in fostering healthy sexual
behavior?

® What opportunities does your school provide to students to have healthy
sexual behavior?

® What expectations do you have for your students regarding sexual behavior?

® How do you support your students to have healthy sexual behavior?

® What resources does your community have to prevent adolescents and
young adults from engaging in risky sexual behavior?

® How do male and female adolescents differ in terms of gender roles in sexu-
al relationships?

® How safe is your community for adolescents?

® How important is community safety to adolescents?

® How does your community help prevent adolescents from engaging in risky
sexual behavior?

e What would you say about the sexual behavior of adolescents in Cambodia?

® What cultural beliefs and attitudes influence adolescents and young adults
in their decisions regarding sexual behavior?

¢ What are the sex-related problems among adolescents in your community
or country?

® How would you define risky sexual behavior?

® |n your expert opinion, what are the causes of early sexual activity?

® |n your expert opinion, what factors contribute to adolescents engaging in
sexual activity without condom use?

® |n your expert opinion, what causes adolescents and young adults to have
multiple sexual partners simultaneously?

e What factors can prevent adolescents and young adults from engaging in
sexual activity before the age of 16 years?

¢ What factors can prevent adolescents from engaging in sexual activity
without a condom?

¢ What factors can prevent adolescents from having multiple sexual partners
at the same time?

® What factors within your community or country help adolescents resist
pressure to engage in sexual activity?

e What are the factors within your community/country that influence condom
use among sexually active adolescents?

e What factors within your community/country help adolescents have a single
sexual partner?

® What do you think is your role in preventing risky sexual behavior among
adolescents in your community/country?

® |n your expert opinion, what kind of programs would be acceptable to you
to prevent risky sexual behavior in your community or country?

RSB, risky sexual behavior.

https://www.jkan.or.kr
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tions for all participants as well as group-specific questions tai-
lored to parents, teachers, and community leaders. The develop-
ment of the interview guide drew on previous empirical studies
related to adolescent sexuality and was informed each level and
key elements of the ecological framework of adolescent health
[14]. In interview questions, multiple subdomains were used to
operationalize core concepts across the family, school, and com-
munity contexts within each ecological level. At the family level,
parents were asked questions in terms of expectations, support,
connectedness, behavioral regulation, and parental monitoring.
At the school level, items addressed safety, social connections, op-
portunities, expectations, and institutional support. At the com-
munity level, questions focused on community assets, gender
norms, safety, and perceived community risks. The interview
guide was further refined through a pilot study conducted with
five Cambodian adults in Phnom Penh to enhance clarity and
cultural relevance. Prior to field deployment, all interviewers par-
ticipated in a training workshop, during which the interview
questions were reviewed and practiced to ensure conceptual un-
derstanding, cultural appropriateness, and smooth interaction be-
tween the interviewer and participant.

All in-depth individual interviews with the four community
leaders and eight teachers were conducted in private settings
chosen by the participants to ensure confidentiality, with only the
interviewer and participant present. They were given the option
of being interviewed face-to-face or via Zoom (Zoom Video
Communications Inc., version 5.13). Teacher interviews were
conducted primarily using Zoom, while all four community
leaders were interviewed face-to-face. For the online interviews,
verbal consent was obtained prior to recording, and a signed
consent form was collected after the interviews. In-depth inter-
views lasted between 40 and 60 minutes, with shorter durations
noted for community leaders, who were more cautious about
sharing their views.

Focus group interviews (FGIs) among parents (two groups, six
parents per group) were conducted in person at the MRTS office
in Phnom Penh and in a café meeting room in Kampong Cham.
FGIs lasted approximately 90-120 minutes; female participants
tended to be less verbally expressive than male participants when
discussing sensitive topics. All interviewers had extensive prior
experience in conducting qualitative research.

All interviews and FGIs were audio-recorded with the partici-
pants’ permission and subsequently transcribed verbatim into En-
glish for analysis. A small incentive was provided upon comple-
tion as a token of appreciation for participation. Participants

completed simple questionnaires in written form, asking about

1n2

their gender, age, position, and years of service, before the inter-

views.

5. Data management

All interviews were conducted in Khmer and subsequently
transcribed directly into English. Transcriptional and translational
analyses were performed. A simplified and natural spoken English
style was used during transcription to preserve the accuracy and
authenticity of participants’ narratives. Quality control was imple-
mented by reviewing more than 20% of the completed transcripts
to ensure fidelity of translation, completeness of responses, and
appropriateness of grammar and vocabulary. In cases where cul-
turally specific Khmer terms related to sensitive topics were trans-
lated into English, the transcriber provided explanatory summa-
ries to convey the intended meaning while preserving the core
messages expressed by participants. When questions arose regard-
ing specific sections of the transcripts, the team cross-checked the
original audio, consulted the interviewers, and, when necessary,
conducted follow-up calls with participants to ensure the accuracy
and completeness of the data.

6. Data analysis

Transcripts translated into English were analyzed using induc-
tive content analysis and qualitative research procedures [28]. Two
scholars with extensive experience in qualitative research in nurs-
ing, as well as many years of research and residential engagement
in Cambodia or comparable multicultural settings, were involved
in the data analysis. This background enables a culturally in-
formed interpretation of participants’ narratives.

Initially, the primary investigator read all transcripts multiple
times to achieve immersion in the data and to obtain an overall
sense of participants’ perspectives on adolescent sexual behavior.
Open coding was conducted at the sentence and paragraph levels,
with codes generated inductively to reflect participants’ own lan-
guage and meanings. The coded data were then systematically
compared across groups to examine similarities, differences, and
points of convergence related to adolescent sexual behavior. A
preliminary codebook was then developed based on the initial
coding. The codebook included code labels, definitions, and ex-
emplar quotations. An illustrative example of this coding process,
including the linkage between open coding, code labels, defini-
tions, and examples of quotations, is provided in Supplementary
Table 1. Through regular research team meetings, the codebook

was reviewed and refined. Coding discrepancies were discussed
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until a consensus was achieved. As analysis progressed, codes
were merged, revised, or expanded to reflect emerging patterns.
During the later stages of analysis, the ecological framework of
adolescent health [14] and integrated thematic analysis were used
as an interpretive lens to organize and contextualize the inductive-
ly derived codes and to synthesize findings across participant
groups, allowing shared themes to be identified while preserving
group-specific nuances. This allowed themes to be examined
across individual, family, school, and community levels without
constraining the inductive nature of the analysis. In addition, to
minimize potential researcher bias, the research team engaged in
reflexive analysis by bracketing prior assumptions derived from
previous research experiences on Cambodian adolescents” sexual
behavior and focusing on what the data revealed in the present
study.

The collaborative and reflexive process strengthened the credi-
bility and dependability of the findings. Although formal member
checking was not conducted, analytic credibility was enhanced
through iterative researcher triangulation, consensus-based cod-
ing, and reflexive team discussions throughout the analytic pro-

Cess.
7. Data saturation

Data collection and analysis proceeded concurrently, and the-
matic saturation was considered achieved when no substantively
new codes or perspectives emerged from the final interviews [29].
The final sample consisted of 24 participants, including 12 par-
ents, eight teachers, and four community leaders. Across the par-
ent and teacher groups, saturation was reached after repeated in-
terviews yielded recurrent patterns without additional thematic
expansion. Although only four community leaders participated
and reached relatively early, their long-standing engagement in
community affairs and sustained exposure to adolescent behavior
(mean 18.8 years of service) yielded information-rich narratives.
We interpret saturation in this group as saturation of core patterns
within this specific sample rather than exhaustive coverage of the

diversity of community leadership perspectives nationally.

8. Strategies to promote scientific rigor

A standardized guide was created and used for each interview,
contributing to discovering the subject matter as accurately as
possible using a variety of sources such as discussion materials,
informal conversations, and field notes. When the content of the

analysis was unclear, the research team listened carefully to the
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conversation and considered the atmosphere, emotions, and con-
tent that participants wanted to convey. This study adheres to the
Consolidated Criteria for Reporting Qualitative Research

(COREQ) guidelines for comprehensive reporting.
9. Ethical consideration

This study was approved by the Institutional Review Board
(IRB) of Jeonbuk National University (JBNU IRB No. 2022-01-
017-002). Written informed consent was obtained from all partic-
ipants prior to data collection. Participants were informed of their
right to withdraw from the study at any time without penalty, and
all data were de-identified to ensure confidentiality during analy-

sis and reporting.

Results
1. Characteristics of participants

The mean age of the parents in the FGIs (six mothers and six
fathers) was 40.3 years, and each had one or two children attend-
ing middle or high school. Community leaders (two males and
two females) had worked for 6-38 years, with a mean duration of
18.8 years. All participants had completed college-level education,
with a mean age of 50.1 years. The teachers (four males and four
females) had teaching experience ranging from 1 to 17 years, with
a mean of 9.8 years, and taught subjects including biology, physics,
mathematics, and Khmer literature. Participants’ residences were
evenly split between urban (Phnom Penh) and rural (Kampong

Cham) areas at a ratio of 1:1.
2. Integrated thematic analysis overview

Thematic qualitative analysis identified six integrated themes.
Table 2 represents the stakeholder perceptions and responses to
adolescent sexual behaviors, capturing how different stakeholder
groups (parents, teachers, and community leaders) perceive risks,

responsibilities, and limitations within their roles.

1) Theme 1. Acceleration of sexual behavior

There is a shared perception of acceleration in adolescents’ sex-
ual behavior, largely driven by exposure to sexualized content
from social media platforms (e.g., YouTube, Facebook, and Tik-
Tok), peer pressure, and pleasure-seeking activities (e.g., alcohol
consumption, drug use, and nightclub attendance). Teachers re-

port that internet pornography and 18+ movies, early dating, cu-
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Table 2. Integrated themes of adolescent sexual behavior across stakeholders

Theme

Definition

Stakeholder

Parents

Teachers

Community leaders

Acceleration of sexual be-
havior

Loss of parental control

A rapid shift toward earlier
and more frequent sexual
interest and behavior
among adolescents driven
by digital exposure, peer
culture, and pleasure-seek-
ing environments

A weakening of parents'
ability to monitor, commu-
nicate with, and regulate
adolescents' sexual behav-
ior due to work-related
absence, communication
barriers, and declining au-
thority within rapidly
changing family and social
environments

Academic disruption and sex Early sexual involvement is

education gaps

Moral and social concerns

perceived to disrupt aca-
demic engagement and
longer-term life trajecto-
ries (e.g., higher education,
employment, marriage). At
the same time, limited
school-based sexuality ed-
ucation leaves adolescents
to rely on peers and digital
media, increasing exposure
to misinformation and un-
safe practices.

Culturally embedded norms
and values through which
Cambodian society defines
and regulates acceptable
adolescent sexual behavior,
emphasizing shame, pro-
priety, family honor, and
social reputation

® Observe children's expo-
sure to sexualized images
on Facebook, TikTok, and
YouTube

® Worry about alcohol,
drugs, and peer influence
accelerating risky behavior

® Describe growing curiosity
and early romantic in-
volvement

® Supervise children less due
to long working hours and
migration

® Experience high discom-
fort and taboos around
discussing sex

® Rely on warnings and
moral instruction rather
than dialogue

® Report a limited capacity
to monitor adolescents’
relationships and media
use

® Worry that early sexual
activity harms children’s
future, family honor, and
reputation

® Avoid talking directly
about sex and provide only
general or moral advice

® Feel unprepared to explain
contraception, STls, or re-
lationships

® Recognize that children
learn about sex from peers
and the internet rather
than from parents

® View premarital sex as
morally wrong in Cambo-
dian culture

® Fear pregnancy will dam-
age a girl's body and fu-
ture

® Worry about shame and
how society judges the
family

® QObserve early dating and
online sexual exposure
among students

® Report influence of inter-
net pornography and 18+
content

® Note increased boldness
and willingness to experi-
ment

® Observe students lacking
parental supervision

® Notice poor parent-child
communication about sex
and relationships

® See adolescents relying on
peers and media instead of
parents

® Encounter behavioral is-
sues that parents fail to
regulate

® Qbserve classroom distrac-
tion, absenteeism, and risk
of school dropout linked to
early sexual activity

® Report that students rely
on friends, social media,
and online sources for sex-
ual information

® Feel constrained by curric-
ulum limits and personal
discomfort in teaching
sexuality

® Recognize widespread
misinformation and dan-
gerous myths among stu-
dents

® See sexual involvement as
distracting students from
studying

® Link relationships and sex
to school dropout and life
failure

® Frame sexuality through
future-oriented moral con-
sequences

e Attribute early sexual be-
havior to modernization
and foreign cultural influ-
ence

® Highlight nightlife, alco-
hol, and drug use as key
drivers

® Note weakening of tradi-
tional social restraints

® Recall stronger parental
authority in the past

e Perceive a decline in pa-
rental power and discipline

e Link weakened control to
urbanization, migration,
and social change

® Recognize parents' limited
capacity to guide adoles-
cents

® Qbserve classroom distrac-
tion, absenteeism, and risk
of school dropout linked to
early sexual activity

® Report that students rely
on friends, social media,
and online sources for sex-
ual information

® Feel constrained by curric-
ulum limits and personal
discomfort in teaching
sexuality

® Recognize widespread
misinformation and dan-
gerous myths among stu-
dents

® Worry about how adoles-
cent sex affects the com-
munity's public image

® Emphasize pregnancy,
STDs, and family shame

® See sexuality as a threat
to moral and social order

14
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Table 2. Continued

Theme

Definition

Stakeholder

Parents

Teachers

Community leaders

Gendered risks and double
standards

Prevention strategies and
multi-sectoral cooperation

Socially and culturally con-
structed norms that assign
disproportionate sexual,
moral, and reputational
consequences to girls
while excusing or minimiz-
ing boys' sexual behavior

A shared, multi-level re-
sponsibility among fami-
lies, schools, and commu-
nity institutions to protect
adolescents through coor-
dinated guidance, educa-
tion, and social support

® Believe girls suffer greater
physical and moral harm
from sex

® Fear pregnancy, loss of
virginity, and damage to
family reputation

® See daughters’ mistakes as
destroying both their fu-
ture and the family's honor

® Emphasize self-protection
through hygiene, contra-
ception, and discouraging
early relationships

® Advise adolescents to pro-
tect themselves through
hygiene and contraception

® Encourage focus on stud-
ies rather than romantic
relationships

® Emphasize practical and
moral guidance at home

® See girls' sexuality as in-
volving lasting stigma

e Note that boys' behavior is
socially tolerated

® Recognize that daughters
are linked to family honor,
not sons

® Stress coordinated efforts
between parents, schools,
and authorities to protect
adolescents

® Believe prevention cannot
be handled by schools
alone

® Emphasize cooperation
between parents, teachers,
and community authorities

® See coordinated action as
essential for adolescent
protection

® See girls' sexuality as leav-
ing lasting stigma

e Note that boys' behavior is
socially tolerated

® Recognize that daughters
are linked to family honor,
not sons

® Advocate collective action
through community meet-
ings, youth forums, and
multi-sectoral initiatives

® Call for revival of shared
responsibility across sec-
tors

® Promote youth forums,
community meetings, and
information sharing

® Support collaboration with
NGOs, schools, and fami-
lies

NGOs, non-governmental organizations; STDs, sexually transmitted diseases; STIs, sexually transmitted infections.

riosity and boldness to engage in sexual activity; and the influence
of a “modern” peer culture also contribute to the acceleration.
Parents and community leaders attributed these trends to the
combined effects of alcohol consumption, provocative attire, and
the influence of foreign cultures, particularly those from Europe,

Japan, and Thailand. Peer groups serve as both motivators and fa-

FGI2).

cilitators, fostering curiosity and imitation, and, in some cases, di-

rect pressure to engage in sexual activities, thereby normalizing
early relationship initiation at schools. As teachers explained,
“They frequently use Facebook and TikTok. Several types of sexu-
al content are available. It makes them want to try” (Teacher,
IDI7), and “Young people nowadays dare to do something they
are told not to do. They started dating since 5th or 6th grade.
There is more exposure to different images and cultures now,
which triggers their willingness to try sexual intercourse” (Teacher,
IDI5). Similarly, a community leader observed, “They use drugs.
They hang out at nightclubs. They get drunk, so they can't control
themselves. They end up doing it (sex)” (Community leader,
IDI3). Another community leader noted, “They grow up faster
now. They are easily convinced by their friends. There are sexy
posters in restaurants. They end up doing it” (Community leader,
IDI4). “It's from neighboring countries and Europe. They see it on
their mobile phones” (Community leader, IDI1). One parent
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shared that “What concerns me the most is doing drugs; having
sexual partners which can be very risky” (Parent, FGI1). Another
parent stated, “We can see many pictures and videos of girls wear-
ing sexy bikinis everywhere on social media. This is really thought
provoking not only for young but also 90-year-old people” (Parent,

2) Theme 2. Loss of parental control

A weakening of parents’ ability to monitor, communicate with,
and regulate adolescents” sexual behavior due to work-related ab-
sence, communication barriers, and declining authority within
rapidly changing family and social environments heightens ado-
lescents’ vulnerability to early sexual activity. Both teachers and
parents alike described significant challenges in maintaining open
and effective communication on sensitive topics such as sex and
contraception. Community leaders reflected on times of stricter
parental authority, now perceived as “lost” All groups noted a sense
of diminished control over child discipline during rapid societal
change. Shifts in family structure, economic pressures, and chang-
ing community norms further undermine parents’ capacity to
guide or monitor their children, driving adolescents to rely heavily
on peers, media, and other informal sources. As teachers explained,

“I try to explain, but it’s not easy. Students don’t want to listen to
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teachers, especially about these topics” (Teacher, IDI3), and “Most
parents don’t normally talk about sex with their kids. They only
talk about it when they are married” (Teacher, IDI6). The parents
admitted, “We’re working; we don’t know where our children go
after school” (Parent, FGD2), “It’s really hard to control. If they are
obedient, it’ fine. If not, it’s very hard” (Parent, FGD1), and com-
munity leaders reflected, “Simply returning to the past is unrealis-
tic, but I feel a loss of control” and “In the past, parents were very
strict. Nowadays, we can advise them, but we can't really control
what they do anymore” (Community leader, IDI1), “Parents work
far away, some go to factories. No one controls the children. They
follow friends instead” (Community leader, IDI3).

3) Theme 3. Academic disruption and sex education gaps

Across all participants, early sexual activity was perceived as
disruptive not only to academic achievement but also to adoles-
cents’ broader life trajectories, including prospects for higher edu-
cation, employment, and marriage. Teachers emphasize classroom
distractions, absenteeism, and the increased risk of school drop-
out, warning that such behaviors can have long-term consequenc-
es. Parents express concern over the loss of family honor and po-
tential damage to a young person’s future “good name,” while
community leaders highlight broader social ramifications and po-
tential harm to the community’s reputation.

Across all participants, there was also a strong perception of a
deficit in comprehensive sex education. While biology classes pro-
vide some reproductive health content, teachers are constrained
by curriculum limitations and a personal reluctance to address
sensitive topics. Consequently, students often turn to peers, social
media, and the Internet for information, where they encounter
confusion, myths, and potentially harmful practices such as mis-
using emergency contraception, misunderstanding disease pre-
vention, or believing that hygiene alone can prevent pregnancy.
For example, some students believed that a partner’s perceived
health and honesty eliminated the need for condom use. Partici-
pants, particularly teachers, suggested strategies for disseminating
accurate information. These included running short educational
videos through government channels on Facebook, YouTube, and
Telegram; developing youth health apps; organizing face-to-face
workshops on safe sex practices; encouraging blood tests after
sexual activity; teaching students how to purchase condoms com-
fortably; engaging them in constructive activities to reduce expo-
sure to social media; and displaying health messages on billboards
along the streets. Shame and cultural taboos further inhibit open
discussions at home and in schools. As one teacher noted, “Most

of them learn about these things from friends or the internet—not
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from us or their families” (Teacher, IDI7), adding, “They share
wrong information in group chat—sometimes very dangerous
myths” (Teacher, IDI7), Similarly, one community leader re-
marked, “There is no proper education, so mistakes are common”
(Community leader, IDI4), and “They don’t know much about
condoms or the risks of having sex. They hear things by word of
mouth, not from proper education” (Community leader, IDI4).
Parents shared the same way that “We don't talk specifically on sex
with them. We just provide general advice” (Parent, FGD2).

4) Theme 4. Moral/social concerns

In this theme, moral and social concerns refer to culturally em-
bedded norms and values through which Cambodian society de-
fines and regulates acceptable adolescent behavior. Moral anxiet-
ies, framed in terms of right and wrong, shame, and societal
propriety, inform adult perspectives, sometimes leading to pre-
scriptive or punitive advice. As teachers observed, “They are dis-
tracted from study, which can affect their whole life” (Teacher,
IDI7), and “They are not in the mood of studying anymore, so
they end up quitting school” (Teacher, IDI5). Similarly, parents
group stated, “Having sex too early can affect their health. The girl
can become pregnant... it affects her uterus. It does not look good
for society” (Parent FGD1) and “For Cambodian culture, it’s not
right to do that. It's morally wrong to have sex before marriage”
(Parent, FGD2), while community leaders noted, “We worry
about how it affects our community’s image” (Community leader,
IDI2), and “The first one is related to pregnancy. Secondly, it’s re-
lated to sexually transmitted diseases (STDs) infection. Last but
not least, itss related to family or parents’ reputation that Cambo-

dian people care most” (Community leader, IDI1).

5) Theme 5. Gendered risks and double standards

Across all groups, there is a consistent view that girls are more
likely to bear unfair consequences of early sexual activity, includ-
ing pregnancy, STDs, and social stigma. Teachers and parents de-
scribe metaphors such as “stained white paper” to emphasize
womens vulnerability and the lasting impact of sexual behavior at
an early age. Girls’ early sexual activity also affects their families’
reputation if it becomes known in the community. Parents stated,
“If a daughter makes one mistake, the whole family loses face, and
she has to quit school” (Parent, FGI1) and “Girls face more risk
because it can damage her vagina, especially damaging hymen”
(Parent, FGI2). However, boys’ sexual behavior is often over-
looked, excused, or trivialized. Community leaders link persistent
double standards to broader social changes and cultural tensions.

As community leaders remarked, “Who would have to bear the
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pregnancy? Its the girls... for boys, they just go wash themselves
and its done” (Community leader, IDI4), and “Girls are the ones
who can get pregnant, and that is what damages their reputation,
while boys can usually keep it hidden” (Community leader, IDI2).
Similarly, one teacher observed, “For girls, one mistake stays for-
ever; for boys, nobody cares” (Teacher, IDI6). Another highlight-
ed, “Daughters are linked to family honor, but sons are not”
(Teacher, IDI7).

6) Theme 6. Prevention strategies and multi-sectoral cooperation

Prevention strategies for adolescents’ sexual behavior were
commonly addressed by the participants: self-restraint, hygiene
(e.g., use of feminine washes and cleanliness after sex), using con-
doms, and enforcing curfews. Teachers stressed that effective pre-
vention requires cooperation among parents, schools, and local
authorities. All participants stated that responsibility and collabo-
ration are essential and foster a supportive environment to protect
adolescents from the consequences of RSBs. Within this context,
collective responsibility referred to the shared obligation of fami-
lies, schools, and the community to jointly guide and support ad-
olescents. Community leaders called for a revival of collective re-
sponsibility and suggested measures such as providing adolescents
with advice, implementing a youth forum, conducting door-to-
door conversations, and initiating multi-sectoral interventions by
non-governmental organizations (NGOs), teachers, parents, and
local authorities. As one parent advised, “We should advise them
to protect themselves. .. They have to keep good hygiene and use

feminine wash as well. They can use birth control pills” (Parent,

FGD1). Another parent stated that “I want them to take good care
of themselves and they should focus on their studies rather than
love” (Parent, FGD2). A teacher similarly emphasized, “If parents,
teachers, and community work together, maybe we can protect
young people better” (Teacher, IDI1), while community leaders
affirmed, “It must be a shared job, parents, teachers, community
working together” (Community leader, IDI12), and “There are
parents, school, teachers, community. We can share this informa-
tion via their parents when we organize some community activi-

ty” (Community leader, IDI3).

3. Integrated narrative summary

Across all three groups, there was a strong convergence of core
concerns: media-and peer-driven acceleration of sexual behavior,
heightened risks for girls, disruption of schooling and future op-
portunities, and a substantial gap between the realities of adoles-
cent lives and adults’ abilities to supervise and control. Group-spe-

cific nuances reflect distinctive features of each group.

Discussion

This study makes a distinct theoretical contribution by advanc-
ing an empirically grounded, interactional ecological account of
adolescent sexual behavior in Cambodia, in which family, school,
community, social, cultural, and policy processes are shown to be
mutually constitutive rather than merely additive. Whereas prior

research has typically examined parental monitoring, peer influ-

Table 3. An ecological-level matrix of integrated themes in adolescent sexual behavior

Theme Ecological level

Situation within ecological level

Loss of parental control Family

Families are increasingly strained by migration, long working hours, and urban living, reducing par-

ents' physical presence and emotional capacity to supervise, communicate, and enforce norms

around adolescent behavior.

Academic disruption and  School
sex education gaps

Schools operate within a constrained educational system where sexuality is marginally addressed in
biology curricula, leaving teachers ill-equipped to provide comprehensive guidance and students to

rely on peers and digital media for sexual information.

Moral and social concerns  Community

Communities are situated within a cultural framework that strongly values family honor, social rep-

utation, and moral conformity, making adolescent sexual behavior a collective concern linked to
shame, stigma, and social order.

Acceleration of sexual Social
behavior

Adolescents are embedded in a rapidly digitalized and globalized social environment characterized
by constant exposure to sexualized media, nightlife culture, and peer-oriented leisure spaces,

which normalize early romantic and sexual experimentation.

Gendered risks and double  Cultural
standards

Cultural norms continue to position girls as moral and reproductive bearers of family and social
honor, while boys' sexual behavior is more socially tolerated, producing persistent gendered in-

equalities in sexual consequences.

Prevention strategies and  Policy
multi-sectoral coopera-

Adolescent sexual behavior is increasingly viewed as a shared social responsibility requiring coordi-
nated action among families, schools, community leaders, and public or non-governmental institu-

tion tions to compensate for weakening informal controls.

https://www.jkan.or.kr
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ence, or individual risk factors in relative isolation, the current
analysis demonstrates how stakeholders actively stitch together
moral, relational, and institutional logics across levels when mak-
ing sense of adolescent sexuality.

Building on the stakeholder perceptions and responses identi-
fied in the Results (Table 2), Table 3 organizes the themes into an
ecological-level matrix that maps the findings within the family,
school, community, social, cultural, and policy contexts to opera-
tionalize the ‘ecological framework for adolescent health? Table 3
clarifies how empirically grounded perceptions were subsequently
situated into ecological levels to inform a more structured theoret-
ical interpretation. As such, the ecological framework functioned
primarily as an interpretive lens rather than a fully sampled
multi-level design, a point revisited in this discussion.

At the family level of the ecological framework, which empha-
sizes monitoring and connectedness of parents, loss of parental
control refers to the weakening of the traditional influence over
children in a rapidly changing society. Many rural adolescents mi-
grate to urban areas for education or employment, leaving them
without parental supervision. Peer culture, mass media, and the
internet tend to exert greater influence than parents or the local
community [22]. A systematic review supported this finding, stat-
ing that living apart from one’s parents is associated with RSB
among adolescents [30]. Parent-child communication about sex is
often taboo and inadequate, contributing to the weakening of pa-
rental control. Cambodian adolescents report a notably low aver-
age score of 11.7 out of 35 on the Parental Sexuality Communica-
tion Scale [31]. Most adolescents (94.1%) in Lao PDR believe that
discussing SRH issues with their parents is important [32]. How-
ever, fewer than a quarter (21.3%) actually reported having such
discussions with their parents [32]. In both Vietnam and Lao
PDR, sexuality-related conversations between parents and chil-
dren are often viewed as cultural taboos and often experienced as
embarrassing by adolescents [32,33]. Parents and teachers in this
study framed sexuality as a topic requiring moral control rather
than open dialogue, while community leaders emphasized main-
taining social order and reputation. Viewed through an ecological
lens, this multilevel pattern helps explain why positive attitudes
toward communication about sexuality do not translate into prac-
tice in Cambodia.

At the school level of the ecological framework, which encom-
passes institutional opportunities and support for adolescent
health, schools in Cambodia were perceived as having limited ca-
pacity to protect adolescents regarding sexual health. Adolescents’
RSBs were perceived by participants as hindering their academic

achievement, leading to school dropout, and damaging the repu-

1n8

tations of their families and communities. These concerns reflect
how sexual behavior is embedded within the educational and so-
cial functions of schools.

Within the school ecological context, the absence and inade-
quacy of sex education have been identified as key factors contrib-
uting to the development of RSB among Cambodian adolescents.
In this study, teachers, parents, and the community expressed
concerns about the lack of systematic sex education for adoles-
cents, and many acknowledged that they themselves did not re-
ceive adequate knowledge. School sex education is often briefly
covered as part of the science curriculum, and its content tends to
be limited to topics such as genital structure, pubertal changes,
and STI prevention [22]. This also reflects the limitations of
school-based sex and parenting education, which the participants
in this study described as focusing primarily on hygiene, absti-
nence, and simple prescriptions. In contrast, Comprehensive Sex-
uality Education (CSE) provides a scientifically grounded, curric-
ulum-based, and culturally appropriate approach that integrates
relationship skills, communication, sexual self-determination, and
gender equality within a human rights framework to support
healthy adolescent decision-making [34]. A recent systematic re-
view reported that CSE programs significantly increased adoles-
cents’ knowledge, skills, attitudes, and self-efficacy regarding con-
dom use [35]. These findings suggest that it is necessary to
translate policy supports into protective environments for adoles-
cents at the school level. Therefore, strengthening sex education
through multi-faceted collaborations among schools, families, and
communities is emerging as a critical task in Cambodia across
ecological levels.

At the community level of the ecological framework, adolescent
sexual behavior was primarily interpreted as a threat to family
honor and community image. The participants expressed signifi-
cant moral and social concerns. Cambodian adolescents perceive
teenage pregnancy as stigmatizing their families by violating tra-
ditional moral norms against premarital sex [20,22]. Southeast
Asian countries, including Indonesia, Lao PDR, and Malaysia,
share a similar culture where pregnant adolescent girls face social
stigma [36]. This study makes a unique contribution by demon-
strating how such consequences are not only experienced by ado-
lescents but are also actively constructed and reinforced through
the moral and reputational discourses of parents, teachers, and
community leaders.

At the social level of the ecological framework, macro-social
forces such as digital media, peer culture, and globalization were
perceived as key drivers of the accelerating sexual behavior among

adolescents in Cambodia. Participants noted that the influx of
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Western culture, particularly through the Internet and social me-
dia, altered adolescents’ attitudes and behaviors. This is echoed by
Cambodian adolescents themselves, who reported that pornogra-
phy stimulates, intrigues, and convinces boys to have sex [22], and
increases sexting, the sending and receiving of sexual messages,
videos, and images [37]. This aligns with findings from Vietnam-
ese adolescents having a high rate of sexually explicit internet ma-
terial use (84.1%) [38], and engaging in sexting behaviors (43.9%)
[39]. Parents and teachers also cited the influence of peer groups
on adolescents accelerated sexual behaviors. A recent meta-analy-
sis on the influence of peer pressure on sexual behavior in African
adolescents found that peer pressure increased premarital sexual
practice by 13.62 times [40], while positive peer influence played a
constructive role in shaping sexual abstinence [41]. The Positive
Youth Development model, which helps adolescents develop into
healthy and well-integrated adults, provides strategies for the re-
sponsible use of digital technologies while avoiding pornography,
sexting, and cyberbullying [42]. Adopting this model to develop
intervention programs may be beneficial for Cambodia.

At the cultural level, deeply rooted gender norms and sexual
double standards were found to shape how adolescent sexuality is
interpreted, particularly for girls. The traditional norm, Chbab
Srey, requires virtuous Khmer women to be chaste, obey their
husbands, and maintain premarital chastity [43]. A qualitative
study found that some Cambodian adolescent girls still believe
that men are “subjects of desire satisfaction” and women are “obli-
gated to their families and husbands” [20]. Although sexual
self-determination is recognized by the United Nations, the par-
ticipants in this study viewed adolescents’ sexual self-determina-
tion as immature and morally deviant [43]. Cambodia remains a
patriarchal and male-oriented society, so SRH education and em-
powerment must be equally balanced for both men and women
[44]. For example, schools can provide gender equality and mutu-
al respect education, and community leaders can discuss contem-
porary interpretations of the traditional norms of Chbab Srey to
foster social norms that advocate for the rights of female adoles-
cents [20]. In short, recognizing the gender double standard in-
herent in adolescent sexual behavior and working to mitigate it
should be central to future intervention strategies.

Last, at the policy level of the ecological framework, participants
emphasized the need for coordinated, multi-sectoral action to ad-
dress adolescent sexual behavior through aligned efforts across
families, schools, communities, health systems, and national insti-
tutions [14,30], yet this level is only indirectly represented through
their accounts rather than through interviews with policy-makers,
health providers, or NGO staff. This study contributes by detailing
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how different community actors assign responsibility and envi-
sion collaboration in practice. Parental education and local cam-
paigns can be implemented at the home and community levels.
Workshops and educational materials can be distributed to par-
ents, and public discourse on adolescent sexual health can be fa-
cilitated through collaboration with community and religious
leaders. Given that rural adults in Cambodia use Facebook exten-
sively, case-based educational materials tailored to local contexts
can be developed into videos and shared on Facebook and You-
Tube. During public discourse, villages should actively communi-
cate with youth and select individuals to invite for public lectures.
In the health and welfare sector, youth-friendly services should be
expanded to ensure convenient access for adolescents. Adoles-
cents with limited access to SRH services are at higher risk of en-
gaging in RSBs [44]. Therefore, health authorities should establish
policies such as teen-specific counseling centers, anonymous STI
screening, and affordable and confidential contraception. Recent
initiatives by NGOs, such as SMS (Short Message Service)-based
sex education programs, online campaigns, and game-based sex-
ual education [44], exemplify this approach, and government-lev-
el expansion is under consideration. Additionally, gendered risks
and double standards, identified within the cultural context,
should be addressed through policy-level interventions, including
protective laws and national policies that support female students
regarding pregnancy, school attainment, and access to sexual
health services.

One limitation of this study is that it did not include national
government officials or NGOs as stakeholders to directly get in-
sight into certain macro-level influences, such as national policy
implementation and service delivery. Consequently, the ecological
matrix should be read as a stakeholder-derived interpretation of
policy influences, not as a comprehensive mapping of structural
and institutional processes. Future research could gain a broader
perspective by including officials working in ministries of educa-
tion and youth affairs, as well as NGO staft working to promote
adolescent sexual health.

This interpretation is also completed by the relationality of the
research team, which includes scholars trained in nursing and
public health who have extensive research experience in Cambo-
dia but are not themselves adolescents or caregivers in the study
communities. Our decision to employ the ecological framework
focused on multi-level determinants of adolescent sexual behav-
ior. Furthermore, conducting interviews through Khmer-English
translation and working with a small, highly experienced group of
community leaders likely amplified particular moral and reputa-

tional discourses. Rather than viewing these features solely as lim-
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itations, we regard them as constitutive of the analytic lens
through which the data were interpreted and as important bound-
aries on the transferability of the findings.

Taken together, our use of the ecological framework enabled a
layered interpretation of adolescent sexual behavior across family,
school, community, and cultural domains, while also revealing
gaps at the structural and service-delivery levels that our sampling
frame could not fully capture. This partial alignment underscores
the value of applying a comprehensive ecological model within a
descriptive qualitative design focused on community stakehold-

€rs.

Conclusion

This study provides an in-depth ecological understanding of
adolescent sexual behavior in Cambodia based on the perspec-
tives of parents, teachers, and community leaders. The final six
themes identified reflect processes through which rapid social
change, weakened parental and school-based sex education, com-
munity moral pressures, gendered cultural norms, and limited
safe adolescent sexual decision-making occur. This study also
found that the interactive mechanism across family, school, com-
munity; social, cultural, and policy contexts influences adolescents’
engagement in RSBs. These findings underscore the need for co-
ordinated, multi-sectoral strategies within a coherent ecological
response. Reflecting the sociocultural context, which places a high
value on social image and gender norms for adolescents, provid-
ing a safe environment for communication and strengthening
comprehensive sexuality education are important. This study pro-
vides both a theoretical basis and guidance for developing more
effective, context-sensitive, and culturally acceptable programs for

adolescent sexual health in Cambodia.
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