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Purpose: The purpose of this study was to develop a Korean nursing work environment scale for critical care
nurses (KNWES-CCN) and verify its validity and reliability. Methods: A total of 46 preliminary items were
selected using content validity analysis of experts on 64 candidate items derived through literature reviews and
in-depth interviews with critical care nurses. 535 critical care nurses from 21 hospitals responded to the
preliminary questionnaire from February to March 2021. The collected data were analysed using construct,
convergent and discriminant validities, and internal consistency and test-retest reliability. Results: The 23 items
in 4 factors accounted for 55.6% of the total variance were identified through item analysis and exploratory
factor analysis (EFA). EFA was performed with maximum likelihood method including direct oblimin method.
In the confirmatory factor analysis, KNWES-CCN consisted of 21 items in 4 factors by deleting the items that
were not meet the condition that the factor loading over .50 or the squared multiple correlation over .30. This
model was considered to be suitable because it satisfied the fit index and acceptable criteria of the model [’
=440.47 (p<.001), CMIN/DF=2.41, GFI=.86, SRMR=.06, RMSEA=.07, TLI=.90, CFI=.91]. The item total
correlation values ranged form .32 to .73 and its internal consistency was Cronbach's o =.92. The reliability
of the test-retest correlation coefficient was .72 and the intra-class correlation coefficient was .83. Conclusion:
The KNWES-CCN showed good validity and reliability. Therefore, it is expected that the use of this scale would
measure and improve nursing work environment for critical care nurses in Korea.
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Section

Procedures

Participants

Developing
scale

Building
conceptual
framework

- Literature review

4

4

Development of
1st preliminary
KNWES-CCN

- Literature review: 191 items
- Indepth interview: 53 items
- Development initial items: 64 items

10 interviewers

4

4

Development of
2nd preliminary
KNWES-CCN

- Verifying the content validity of

items: 46 items

10 expert panels

4

Development of
3rd preliminary
KNWES-CCN

- Pilot test

30 ICU nurses

4

4

Verifying
scale

Evaluation of
KNWES-CCN

- Evaluation of construct validity

4

- Evaluation of convergent validity

& discriminant validity

4

- Evaluation of internal consistency
reliability

535 ICU nurses

4

- Evaluation of test-retest reliability

30 ICU nurses

4

4

Finalization of
KNWES-CCN

- Confirming to KNWES-CCN

ICU=intensive care unit; KNWES-CCN=Korean nursing work environment scale for critical care nurses.

Figure 1. Process of the development of the KNWES-CCN.
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Table 1. General Characteristics of Participants (N=535)
EFA (n=268)  CFA (n=267) Total KNWES-CCN (total)
Characteristics Categories n (%) or n (%) or x>ort(p) n (%) or M+SD torF (p)
M=£SD M=SD M%SD N Scheffé
Overall 535 (100.0) 3.34£0.53
Gender F 249 (92.9) 250 (93.6) 0.11 (.739) 499 (93.3) 3.33£0.52  -.91(.365)
M 19 (7.1) 17 (6.4) 36 (6.7) 3.41£0.60
Age (yr) <25 29.7£5.6 30.1%6.2 -0.73 (.465) 29.9£59 .01 (.739)
Religion Yes 100 (37.3) 107 (40.1) 043 (.512) 207 (38.7) 3.34+0.54 11 (.914)
No 168 (62.7) 160 (59.9) 328 (61.3) 3.33£0.52
Marital status Married 65 (24.3) 70 (26.2) 0.27 (.601)  135(25.2) 3.41+046  2.07 (.040)
Unmarried 203 (75.7) 197 (73.8) 400 (74.8) 3.31£0.55
Location Seoul” 106 (39.5) 105 (39.3) 0.14 (.998) 211 (39.4) 3.41+055  4.73(.001)
Gyeonggi® 53 (19.8) 54 (20.2) 107 (20.0) 3.35%£0.49 a,d>e
Chungcheong’ 12 (4.5) 13 (5.0) 25 (4.7) 3.31£0.45
Jeolla® 24 (9.0) 22 (8.2) 46 (8.6) 3.47+0.47
Gyeongsang® 73 (27.2) 73 (27.3) 146 (27.3) 3.19£0.52
Education Diploma 13 (4.9) 8(3.0) 2.51 (.473) 21 (3.9) 3.31£058  1.80 (.166)
Bachelor 226 (84.3) 221 (82.8) 447 (83.6) 3.32£0.53
> Master 29 (10.8) 38 (14.2) 67 (12.5) 3.45+0.48
Type of General hospital 55 (20.5) 55 (20.6) 0.00 (.982) 110 (20.6) 3.25+0.46  -1.97 (.050)
hospital Tertiary hospital 213 (79.5) 212 (79.4) 425 (79.4) 3.36+0.54
ICU experience <1° 14 (5.2) 28 (10.5) 6.45 (.265) 42 (7.8) 3.62+0.50  4.68 (.001)
(yr) 1~3° 74 (27.6) 63 (23.6) 137 (25.6) 3.33+x051 a>b,cd
3~5° 53 (19.8) 57 (21.3) 110 (20.6) 3.30£0.57
5~10¢ 75 (28.0) 65 (24.3) 140 (26.2) 3.24+0.53
>10° 52 (19.4) 54 (20.3) 106 (19.8) 3.38+0.47
Position Staff nurse 217 (81.0) 218 (81.6) 0.04 (.841)  435(81.3) 3.32+0.54 -1.61 (.108)
Charge nurse 51 (19.0) 49 (18.4) 100 (18.7) 3.41£0.49
Number of <2 91 (33.9) 96 (36.0) 4.41(220) 187 (35.0) 3474057  8.90 (.001)
patients per 3 165 (61.6) 167 (62.5) 332 (62.0) 3.27+0.50 a>b
nurse >4° 12 (4.5) 4 (1.5) 16 (3.0) 3.32+£0.49
Type of ICU Medical 77 (28.7) 82 (30.7) 2.56 (.768) 159 (29.7) 3.40£0.56 .91 (.475)
Surgical 80 (29.9) 89 (33.3) 169 (31.6) 3.33£0.53
Neurological 47 (17.5) 41 (15.4) 88 (16.5) 3.30£0.52
Cardiologic 30 (11.2) 24 (9.0 54 (10.1) 3.25%0.53
Mixed 14 (5.2) 16 (6.0) 30 (5.6) 3.32£0.50
Others 20 (7.5) 15 (5.6) 35 (6.5) 3.34+0.42
Number of bed in ICU 15.26+5.36 15.26+£5.48 15.26+5.42 -.08 (.064)
Salary <200 1(0.4) 1(0.4) 0.80 (.977) 2(0.4) 3.64+0.17  3.21 (.007)
(10,000 won) 200~249" 20 (7.5) 17 (6.4) 37 (6.9) 3.43£0.60 c<f
250~299° 70 (26.1) 74 (27.8) 144 (26.9) 3.24+0.52
300~349" 120 (44.6) 117 (43.6) 237 (44,3) 3.31£0.55
350~399° 28 (10.5) 25 (9.4) 53 (9.9) 3.44+0.48
>400" 29 (10.9) 33 (12.4) 62 (11.6) 3.51£0.44

CFA=confirmatory factor analysis; EFA=exploratory factor analysis; ICU=intensive care unit; KNWES-CCN=Korean nursing work environment
scale for critical care nurses.
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Table 2. Factor Loadings of Structure Matrix from EFA of KNWES-CCN (N=268)
Item Contents Factors
1 2 3 4
10  The head nurse serves as a role model for nurses. 874 441 411 353
20  The head nurse respects the staff nurses' decision. 844 .368 .356 381
5  The head nurse represents and protects the nurses. 825 367 321 331
28  The head nurse facilitates collaboration among nurses. 824 498 391 553
15  The head nurse respects nurses humanly. 822 332 318 337
36 The head nurse gives positive feedback and recognition of nurses' performance. .801 544 413 582
32 The head nurse consults with staff nurses on daily problems and procedures. .775 353 328 435
24 The head nurse communicates effectively with other departments. .753 456 376 .530
42 A structured process is provided to resolve disputes among/between members ~ .373 .801 431 403
of the health care team and patients and their families.
40 A structured process is provided to resolve disputes among/between members  .359 .780 A72 498
of the health care team.
44 A structured process is provided to resolve ethical dilemmas in critical care. 331 717 .523 304
38  Astructured process is provided to ensure the health and safety of nurses. 474 .684 .543 432
27  Fair promotion opportunities are provided to nurses. 474 .683 598 548
39  Nurses are provided with support for and access to education programs for 437 .637 .546 .389
nursing career development.
43 Adequate resting areas are provided for nurses. .307 .529 .762 .286
45  Mealtime or break time for nurses is guaranteed. 186 .387 .691 235
6  Adequate number of professional support personnel (nurse specialist, nurse 381 475 .644 366
practitioner) are available.
1 Nurse staffing ensures the effective match between patient needs and nurse 384 513 .621 308
competencies.
11  Adequate ancillary personnel and support services are available. 372 369 .568 238
9  Physician colleagues respect nurses. 269 331 514 342
23 Nurses implement practical issues and policies. 435 432 391 741
22 Nurses develop written, up-to-date nursing care plans for all patients. 393 457 .340 .590
34  Nurses share the patient's care plan with the physician, and the nurses' 418 .501 461 .560
decisions are reflected in the care plan.
Rotation sums of squared loadings 7.49 6.37 5.63 4.50
Explained variance (%) 1737 1477 13.05 10.43
Total explained variance (%) 3991  49.92 53.40 55.62
EFA=exploratory factor analysis; KNWES-CCN=Korean nursing work environment scale for critical care nurses.
(2) FE =79 B3k AA .10 0]}, TLI.90 oA}, CFI.90 ©]A4H20]L &35} ¢th(Table

F oz ARHE 217 3ol gt 2d A3t A5 B
7¥st A3} x’=440.47 (p <.001), £Z x* (CMIN/DF)=2.41,

3).x" (p ) 2F o] B o]k A WMol GRS
1, Agket mo]akE AR oA UhE 5 glo] AEoR

EO. O X0
oam"é“l"}»l

GFI=.86, SRMR=.06, RMSEA=.07, TLI=.90, CFI=.91& & A sk Ao uiAslR] a1, GFI7L 7122 of| 24281 1]
02 FE T

Aglo] X, GFIZ A3t BE A= A57F A 552

ol

CMIN/DF 3.0 o]}, GFI .90 |4}, SRMR .08 o]}, RMSEA
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Table 3. Confirmatory Factor Analysis Findings (N=267)
Construct
Factors Item SiE SE CR P AVE Pelbiliey
Authentic 5. The head nurse represents and protects the nurses. 77 30 1384 <.001 .74 .96
leadership
10. The head nurse serves as a role model for nurses. .83 20 1532 <.001
15. The head nurse respects nurses humanly. 78 20 141 <.001
20. The head nurse respects the staff nurses' decision. .82 20 1506 <.001
24. The head nurse communicates effectively with other 76 20 13.64 <.001
departments.
28. The head nurse facilitates collaboration among nurses. .82 20 1511 <.001
32. The head nurse consults with staff nurses on daily 78 20 1401 <.001
problems and procedures.
36. The head nurse gives positive feedback and .80 .20 -
recognition of nurses' performance.
Organizational ~ 27. Fair promotion opportunities are provided to nurses. .58 49 838 <.001 58 .89
culture
38. A structured process is provided to ensure the health .71 33 988 <.001
and safety of nurses.
39. Nurses are provided with support for and access to .76 30 1042 <.001
education programs for nursing career development.
40. A structured process is provided to resolve disputes 74 31 1022 <.001
among/between members of the health care team.
42. A structured process is provided to resolve disputes 71 35 988 <.001
among/between members of the health care team and
patients and their families.
44. A structured process is provided to resolve ethical .65 32 -
dilemmas in critical care.
Staffing 1. Nurse staffing ensures the effective match between .68 51 8 <.001 .52 81
adequacy patient needs and nurse competencies.
6. Adequate number of professional support personnel 77 36 853 <.001
(nurse specialist, nurse practitioner) are available.
11. Adequate ancillary personnel and support services 74 33 836 <.001
are available.
45. Mealtime or break time for nurses is guaranteed. .56 .55 -
Professional 22. Nurses develop written, up-to-date nursing care plans .59 42 674 <001 49 .74
practice for all patients.
23. Nurses implement practical issues and policies. .62 34 691 <.001
34. Nurses share the patient's care plan with the physician, .56 .35 -
and the nurses' decisions are reflected in the care plan.
Fitness index X (p) df CMIN/DF GFI SRMR RMSEA (90% CI) TLI CFI
Criteria (>.05) <3 >.90 <.08 <.10 >.90 >.90
Model 44047 (<.001) 183 241 .86 .06 .07 90 91

AVE=average variance Extracted; CFI=comparative fit index; CMIN/DF=chi-square minimum/ degree of freedom; CR=critical ratio;
GFI=goodness of fit index; RMSEA=root mean square error of approximation; SE=standard error; S.E=Standardized estimates;
SRMR=standardized root mean residual; TLI=turker lewis index.
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Table 4. Reliability Coefficients and ICC for Test-Retest

(N=535)

Factors Item M=SD ITC(r)  Cronbach's a
Authentic 5. The head nurse represents and protects the nurses. 3.6310.63 .60 .88
leadership
10. The head nurse serves as a role model for nurses. 70
15. The head nurse respects nurses humanly. .62
20. The head nurse respects the staff nurses' decision. 32
24. The head nurse communicates effectively with other .68
departments.
28. The head nurse facilitates collaboration among nurses. 73
32. The head nurse consults with staff nurses on daily problems .65
and procedures.
36. The head nurse gives positive feedback and recognition of 73
nurses' performance.
Organizational 27. Fair promotion opportunities are provided to nurses. 3.19£0.63 .58 .86
culture
38. A structured process is provided to ensure the health and safety .63
of nurses.
39. Nurses are provided with support for and access to education .67
programs for nursing career development.
40. A structured process is provided to resolve disputes .59
among/between members of the health care team.
42. A structured process is provided to resolve disputes .58
among/between members of the health care team and patients
and their families.
44. A structured process is provided to resolve ethical dilemmas in .55
critical care.
Staffing 1. Nurse staffing ensures the effective match between patient 2.91£0.71 52 .78
adequacy needs and nurse competencies.
6. Adequate number of professional support personnel (nurse .53
specialist, nurse practitioner) are available.
11. Adequate ancillary personnel and support services are .56
available.
45. Mealtime or break time for nurses is guaranteed. .56
Professional 22. Nurses develop written, up-to-date nursing care plans for all 3.40+0.59 49 .67
practice patients.
23. Nurses implement practical issues and policies. .52
34. Nurses share the patient's care plan with the physician, and the 52
nurses' decisions are reflected in the care plan.
Total 3.34+0.53 92
(N=30)

Test score (M£SD)

3.59+0.40

Retest score (M+SD) T (p)

3.60+0.45 72 (<.001)

ICC (95%CI, p)

83 (.65~.92,<.001)

ICC=intra correlation coefficient; ITC=item total correlation.
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