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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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INTER-PROFESSIONAL 360-DEGREE EVALUATION OF THE PERFORMANCE OF
INTENSIVE CARE UNIT NURSES

Takako Nagatsu', Naomi Kayauchi!, Hiroaki Satoh?*.
!College of Nursing, Ibaraki Christian University, Hitachi, Ibaraki, 319-1295, JAPAN.

’Mito Medical Center, University of Tsukuba, Mito, Ibaraki, 310-0015, JAPAN.

Abstract.

Purpose: A 360-degree evaluation is an objective evaluation
method for people to be surveyed by evaluators from various
positions and perspectives. The purpose of this study to create
an objective method of 'comprehensive' verification of the
entire survey using Spearman rank correlation coefficient and
Wilcoxon signed rank test.

Methods: With these statistical methods, a detailed correlation
and comparison between the self-evaluation of intensive care
unit nurses and their evaluation by staff of other medical
occupations could be assessed.

Results: Detailed correlations and differences were clarified
for each survey item and surveyees. By a scoring method that
takes into account the correlation and comparison results of
the evaluation scores in evaluators and surveyees, and the total
evaluation scores were visualized as radar charts.

Conclusions: Our results could highlight agreement and
discrepancies between the evaluations performed by the
surveyees and those by the evaluators. This time, the survey
was conducted with a small number of surveyors, surveyees,
and survey items, but the possibility of responding to a larger
scale survey was indicated. It might be meaningful to make
full use of statistical methods to comprehensively evaluate the
overall survey results and clearly show them in visual methods
such as radar charts.

Key words. Inter-professional,
intensive care unit, nurses.

360-degree evaluation,

Introduction.

A 360-degree evaluation is an objective evaluation method
for people to be surveyed by evaluators from various positions
and perspectives [1,2]. There are no requirements regarding
the number of evaluated persons, evaluators, or question items.
As such, the scale of a survey can be determined as needed.
This evaluation method can be useful in developing the ability
of evaluators [1,2], while also helping to discover and resolve
issues faced by those being surveyed [1,2]. Evaluations tied to
promotion and salary are not appropriate, but it may be possible
to supplement the supervisor’s observations with evaluations
from other associated occupational staff [1,2].

Skills and knowledge are required in the medical workplace,
like other workplaces, but it also requires consideration and
compassion for patients and their families. These abilities are
particularly necessary in intensive care unit (ICU) nurses, who
treat patients with severe and acute changes. As with many other
occupations, departmental aptitude evaluations, performance
evaluations and evaluations aimed at improving skills are often
performed [3.,4]. An evaluation that is more objective and more
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multifaceted is desired, which, in recent years, has commonly
led to a 360-degree evaluation by multidisciplinary staff being
performed [1-5]. Previous studies of 360-degree evaluation
have focused on the evaluators, as well as professional staff
(such as doctors, nurses, and pharmacists), patients and patient
families who have cooperated [6]. Alternatively, the studies
have been surveys of residents, medical students, nurses and
nursing students, or they have been studies of 360-degree
evaluation of medical residents, medical students, nurses and
nursing students [7-11]. To our knowledge however, there has
not been any report on the 360-degree evaluation of ICU nurses
by multidisciplinary staff.

The purpose of this study was to create an objective method
of 'comprehensive' verification of the entire survey, based on
statistical methods, the Spearman rank correlation coefficient
and the Wilcoxon signed rank test. We used these tests to perform
a detailed investigation of the correlation and comparison
between the self-assessment of ICU nurses and their assessment
by other healthcare professionals, identifying agreement and
discrepancy between the data sources.

Materials and methods.

Survey: Survey items were prepared with reference to previous
360-degree evaluation surveys. Considering the number of
items that could be reasonably completed in about 15 minutes,
the number of survey items was set to 20 (see Table 1) and set
by considering previously published studies. The items were
classified into four categories as shown in Table 1. Each item
was scored from a grade of 1 (lowest score) to 5 (highest score).

In 360-degree evaluation, there is no rule around the number
of participating surveyees or evaluators. This type of evaluation
had been performed at our facility for several years, and
surveyees and evaluators were arbitrarily selected from staff
who were familiar to this evaluation. Twenty-one ICU nurses
were randomly selected for the study. The evaluator randomly
selected three medical doctors, eighteen nurse colleagues, three
nurse supervisors and four associated medical staff working in the
ICU (pharmacists, physical therapists). The focus of this survey
were ICU nurses at our hospital. The survey analysis was conducted
in August 2022. The questionnaire was answered anonymously.

The evaluation of the four categories of the 20 items (Table
1) was scored in consideration of statistically significant
differences in correlation and comparison of evaluators and
surveyees, and the evaluation results for each evaluator were
represented as a radar chart. Statistical difference among the
total points of the four categories evaluators were compared.
Using the same method, the evaluation results for each surveyee
were shown in a radar chart.
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Table 1. Items investigated in the questionnaire.

Number

1 .
patient care

2 Studying to improve every day

3 Can accept the suffering and joy of others

4 No selfish words and deeds

Responding to the needs of patients in detail without prioritizing their own

convenience

Being able to treat with correct language and a calm attitude

5
6 Clean clothes and always be aware of others
7
8

Listening to patients and treat them with compassion

Understanding own strengths, weaknesses, and limitations: through own

category
Individual characteristics
Individual characteristics
Individual characteristics 1

Individual characteristics
Individual characteristics

Interpersonal ability
Interpersonal ability
Interpersonal ability 2

9 Showing empathy, honesty and respect for others Interpersonal ability

10 Explaining to patients and their families in an easy-to-understand manner Interpersonal ability

11 Compassionate and effective care for patients Knowledge technology

12 Educating patients, families, juniors, students Knowledge technology

13 Communicating properly with patients and their families Knowledge technology 3

14 Bemg able. to carry 0}1t Wo'rk asa mf?dlcal profegsmnal with due Knowledge technology
consideration for maintaining the privacy of patients

15 Have sufficient nursing expertise according to the grade after graduation Knowledge technology

16 Communicating appropriately with doctors, nurses and medical staff Team approach to health care

17 Working properly as a member of medical team care Team approach to health care

13 Keeping relationships with medical care smooth and getting along with Team approach to health care
everyone 4

19 Willing to help others in their work Team approach to health care

20 Being aware of being an organization person and strive to improve teamwork Team approach to health care

with those around you

Statistical analyses: In this study, we used two nonparametric
statistical tests to correlate and compare the evaluation by ICU
nurses with that by the evaluators, for each survey item and each
individual ICU nurse. First, for each survey item, we evaluated
the correlation between the self-scoring of the ICU nurse who
was the subject of the survey with the score of the other evaluators
using the Spearman rank correlation coefficient. Next, these
corresponding scores were evaluated using the Wilcoxon signed
rank test to determine which one had the higher score. P < 0.05
was considered a statistically significant difference. If there was
a significant correlation between the self-scoring evaluation by
surveyees with that by evaluators, and a significant difference
was obtained between these evaluations, this was classified as
having ‘agreement’.

Results.

Background of subjects: The subjects of the survey were 21
ICU nurses, with 3-8 years of experience as nurses. The other
medical professions (evaluators) who evaluated the ICU nurses
were as follows: three nurse supervisors (15 years or more of
experience as a nurse), three doctors working in the ICU, (3-25
years of experience as a doctor), 18 nurse colleagues working
in the ICU (1-13 years of experience as a nurse), and four
associated medical staff (one pharmacist, one clinical engineer,
and two physical therapists, with 2-18 years as professional
medical staff). All evaluators had a history of working together
with the ICU nurses for more than six months in the ICU.

Analysis of each survey item: The results are shown in
Table 2. Some items could not be calculated due to lack of
data, but 19 of the 20 survey items could be evaluated. When
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correlating and comparing the evaluation of medical doctors
with the evaluation of ICU nurses, a significant correlation
and a significant difference in comparison was found in four
items. In two of the four items, we found a positive correlation
and higher evaluation by medical doctors than by ICU nurses.
In the remaining two items, a negative correlation and higher
evaluation by medical doctors than by ICU nurses was found.
Analysis of the correlation and comparison between nurse
supervisors and ICU nurses found a positive correlation and
lower evaluation by supervisors than by ICU nurses for one item,
and a negative correlation and higher evaluation by supervisors
than by ICU nurses also for one item. The analysis between
nurse colleagues and ICU nurses found a positive correlation
and lower evaluation by nurse colleagues than by ICU nurses
in three items, and a negative correlation and higher evaluation
by nurse colleagues than by ICU nurses in one item. Analysis
between the associated medical staff and ICU nurses found a
positive correlation and higher evaluation by the associated
medical staff than by ICU nurses in five items, and a negative
correlation and higher evaluation by the associated medical staff
than by ICU nurses in one item.

Overall, in seven items there was a positive correlation between
the evaluation of the surveyees and that of the evaluators, with
the latter significantly higher than the former. It is considered
that these items were evaluated as exceeding the evaluator's
expectations. None of these were from the evaluations of
supervisors or colleagues. On the contrary, in four items there
was a positive correlation between surveyees and evaluators
where the former was significantly higher than the latter. And
in one item, there was a negative correlation between surveyees
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Table 2. Results of the correlation and comparison between the evaluation of each questionnaire item and that of medical staff in intensive care

unit.

Questionnaire item number
1. Understanding the limits

2. Spirit of improvement

3. Ability to accept

4. Unselfish words and actions

5. Delicate response ability

6. Behavior that is conscious of
others

7. Calm attitude

8.Ability to listen closely

9. Honesty

10. Easy-to-understand explanation

11. Compassion

12. Education of others

13. Communicate with patients

14. Performing duties of medical
personnel

15. Knowledge / skills

16. Communication with staff
17. Work processing capacity

18. Good relationship with others
19. Helping others

20. Contribution to teamwork
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Medical doctors

Nurse supervisors

r=0.405 P=0.705 r=0.076 P=0.744
N=0O  P=0.069 N<O  P=0.001
r=-0.14 P=0.544 r=-0.75 P=0.74
N<O P=0.001 N<O P=0.014
caleulation not r=-0.194  P=0.400
possible

N<O P=0.001 N<O P=0.001
l‘;ilscslilﬁg"“ not =0336 P=0.136
calcglatlon not N<O P=0.001
possible

r=-0.528 P=0.014 r=0.073  P=0.753
N<O P=0.001 N>O P=0.001
gzlscslilﬁz"“ not —.0.336 P=0.136
calcglation not N<O P=0.001
possible

cala'llatlon not ~0391  P=0.080
possible

calcglatlon not N<O P=0.001
possible

calct}lation not =034  P=0.131
possible

N<O P=0.001 N<O P=0.001
r=0.27 P=0.001 r=-0.152 P=0.001
N<O P=0.236 | N<O P=0.509
calculation not calculation not
possible possible

calculation not calculation not
possible possible

1=0455 Pp-003g cdlculationnot

possible
calculation not

N=0O P=0.202 ——

r=0.514 P=0.017 r=0.391 P=0.080
N<O P=0.100 N<O  P=0.001
r=0.195 P=0.396 r=0.392  P=0.079
N<O P=0.001 N<O P=0.001
r=-0.256 P=0.263 1=0.082  P=0.725
N<O P=0.001 | N<O P=0.001
r=0.244 P=0.287 r=0.694 P=0.001
N<O P=0.705 N>0  P=0.001
r=-0.396 P=0.076 [r=-0.476 P=0.029
N<O P=0.001 N<O P=0.001
r=0.461 P=0.035 r=0.134  P=0.563
N<O P=0.001 N>0 P=0.001
r=-0.544 P=0.011 |[r=-0.266 P=0.244
N<O P=0.001 N<O P=0.001
r=-0.012  P=0.959 r=-0.203 P=0.378
N<O P=0.829 N>O P=0.001
r=-0.042 P=0.856 [r=0.317 P=0.161
N<O P=0.001 | N<O P=0.001

Nurse colleagues

r=0.407 P=0.067
N<O P=0.001
r=0.367 P=0.102
N<O P=0.008
r=-0.462 P=0.035
N<O P=0.001
r=-0.362 P=0.107
N<O P=0.001
r=0.783 P=0.00
N>0 P=0.004
=-0.362 P=0.107
N<O P=0.001
=-0.141  P=0.543
N<O P=0.001
r=-0.370  P=0.098
N<O P=0.001
r=-0.202  P=0.001
N<O P=0.381
calculation not
possible
calculation not
possible
r=0.427 P=0.054
N>0 P=0.054
r=0.425 P=0.009
N>O P=0.001
r=0.092 P=0.692
N<O P=0.001
r=-0.001 P=1.000
N<O P=0000
r=0.554  P=0.009
N>0 P=0.001
r=0.041 P=0.861
N<O P=0.001
r=0.241 P=0.293
N>0O P=0.001
r=0.01 P=0.965
N<O P=0.001
r=0.187 P=0.417
N>0 P=0.001
r=0.113 P=0.627
N<O P=0.001

Associated medical

staff category
r=-0.36 P=0.109
N<O P=0.001
r=0.261 P=0.253
N<O P=0.001
r=-0.03 P=0.896
N<O P=0.001 1
r=0.917 P=0.001
N<O P=0.001
r=0.034 P=0.883
N<O P=0.001
r=0.917 P=0.001
N<O P=0.001
=-0.034 P=0.883
N<O P=0.001
=0.422  P=0.056 2
N<O P=0.001
r=-0.5 P=0.001
N<O P=0.560
calculation not
possible

calculation not
possible

r=-0.509 P=0.019
N<O  P=0.001
r=-0.355 P=0.115
N<O P=0.001
=0.029 P=0.902 °
N<O P=0.001
r=0.523 P=0.015
N<O P=0.001
r=0.455 P=0.038
N<O P=0.001
r=0.622  P=0.003
N<O P=0.001
r=-0.422 P=0.056
N<O P=0.001
r=0.216 P=0.347
N<O P=0.001
r=0.131 P=0.570
N<O P=0.001
r=0.156 P=0.500
N<O P=0000
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Table 3. Results of the correlation and comparison between the evaluation of each nurse and that of medical staff in intensive care unit.

Nurse number | Medical doctors Nurse supervisors

| r=0.545 P=0.016 r=0.506  P=0.027
N<O P=0.001 N<O P=0.001
) r=0.095 P=0.698 r=0.084 P=0.733
N<O P=0000 N<O P=0.001
3 r=-0.105 P=0.67 r=-0.548 P=0.015
N<O P=0000 N<O P=0.001
4 r=0.377 P=0.154 r=0.3 P=0.212
N<O P=0.001 N>0O P=0.001
5 =0.403 P=0.087 r=-0.171 P=0.483
N<O P=0.001 N<O P=0.483
6 =0.032 P=0.897 =0.349 P=0.143
N<O P=0.001 N<O P=0.001
. r=0.237 P=0.328 r=0.185 P=0.449
N<O P=0.004 N>0O P=0.001
g r=0.341 P=0.153 r=0.19 P=0.436
N<O P=0.005 N<O P=0.001
9 r=-0.257 P=0.288 r=-0.18  P=0.46
N<O P=0.001 N<O P=0.001
10 r=-0.012 P=0.961 r=-0.521 P=0.022
N<O P=0.001 N<O P=0.001
1 r=-0.43  P=0.066 r=0.001 P=0.999
N<O P=0.001 N<O P=0.001
2 r=-0.105 P=0.668 r=0.001 P=0.999
N<O P=0.001 N<O P=0.004
13 r=-0.167 P=0.494 r=0.359 P=0.131
N<O P=0.001 N>0O P=0.007
14 r=-0.077 P=0.754 r=0.168 P=0.491
N<O P=0.001 N>O P=0.054
15 =0.16 P=0.947 r=0.027 P=0.914
N<O P=0.001 N<O P=0.001
16 r=0.056 P=0.82 r=0.283 P=0.24
N<O P=0.001 N<O P=0000
17 r=-0.143  P=0.559 r=0.243 P=0.317
N<O P=0.001 N<O P=0.001
18 r=0.515 P=0.02 r=0.164 P=0.49
N<O P=0.001 N<O P=0.004
19 r=0.505 P=0.023 r=0.223 P=0.344
N<O P=0.001 N>O P=0.008
20 r=0.267 P=0.256 r=0.422 P=0.064
N<O P=0000 N<O P=0.001
)1 r=0.144 P=0.545 r=0.177 P=0.456
N<O P=0.545 N<O P=0.456

and evaluators where the latter was significantly higher than
the former. It is considered that these items were evaluated as
being below the expectations of the evaluators. All of these
evaluations were from supervisors and colleagues.

Analysis of each ICU nurse: The results are shown in
Table 3, where all items were assessable. The correlation and
comparison between medical doctors and ICU nurses found a
positive correlation and higher evaluation by medical doctors
than by ICU nurses in three nurses. The correlation and
comparison between nurse supervisors and ICU nurses found
a positive correlation and higher evaluation by supervisors
than by ICU nurses in one nurse. A negative correlation and
higher evaluation by nurse supervisors than by ICU nurses were
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Nurse colleagues Other medical staff

=0.562 P=0.012 r=0.343 P=0.150
N<O P=0.001 N<O P=0.001
=0.463 P=0.046 r=0.636  P=0.003
N<O P=0.001 N<O P=0.001
r=0.054 P=0.827 r=0.291 P=0.226
N<O P=0.029 N<O P=0.001
r=0.571 P=0.01 r=0.623  P=0.004
N<O P=0.008 N<O P=0.001
r=-0.12 P=0.624 r=0.077  P=0.754
N<O P=0.466 N<O P=0.001
r=0.465 P=0.045 r=0.266  P=0.271
N<O P=0.001 N<O P=0.001
r=0.165 P=0.500 r=0.445 P=0.056
N>0 P=0005 N<O P=0.001
r=0.191 P=0.433 r=0.536  P=0.018
N<O P=0.001 N<O P=0.001
r=-0.04 P=0.872 r=0.522  P=0.022
N<O P=0.001 N<O P=0.001
r=-0.221 P=0.362 r=-0.023 P=0.925
N<O P=0.001 N<O P=0.001
r=0.464 P=0.046 r=0.686  P=0.001
N<O P=0.001 N<O P=0.001
r=-0.136  P=0.577 r=0.395  P=0.094
N<O P=0000 N<O P=0.001
r=-0.286  P=0.235 r=0.143 P=0.559
N<O P=0.001 N<O P=0.001
r=0.4 P=0.871 r=0.098  P=0.691
N<O P=0001 N<O P=0.001
r=0.321 P=0.18 r=0.154  P=0.529
N<O P=0.001 N<O P=0.001
r=0.212 P=0.383 r=0.068  P=0.781
N<O P=0.092 N<O P=0.001
r=0.067 P=0.785 =0.277  P=0.251
N<O P=0.001 N<O P=0.001
=0.343 P=0.138 r=0.285  P=0.224
N>0 P=0.001 N<O P=0.001
r=0.157 P=0.001 r=0.425  P=0.062
N<O P=0.004 N<O P=0.001
r=0.654 P=0.002 r=0.292  P=0.212
N<O P=0.008 N<O P=0.001
r=0.523 P=0.18 r=0.228 P=0.334
N<O P=0.18 N<O P=0.334

found in two nurses. The correlation and comparison between
nurse colleagues and ICU nurses found a positive correlation
and higher evaluation by nurse colleagues than by ICU nurses
in seven nurses. The correlation and comparison between
the associated medical staff and ICU nurses found a positive
correlation and higher evaluation by the associated medical staff
than by ICU nurses in five nurses.

Overall, in 10 ICU nurses, there was a positive correlation
between the evaluations of the surveyees with that of the
evaluators, where the latter was significantly higher than the
former; that is, we consider that these items exceeded the
evaluator's expectations. On the contrary, in two nurses, there
was a positive correlation between surveyees and that of the
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evaluators where the former was significantly higher than the
latter. It is considered these were evaluated to be below the
expectations of the evaluators. All of these evaluations were
from supervisors and colleagues.

Laser chart evaluation: Based on the statistically processed
data in Table 2, we aggregated the total evaluation points for
each evaluator group and created a radar chart of the four
categories, which were consisted of 20 items (Table 1). At first,
an evaluation point table (the maximum total score is 100 and
the minimum score is -100) was created, taking into account
the "statistically significant difference in correlation" and the
"statistically significant difference in comparison of evaluation
values" (Table 4). Next, based on this table, the results of total
points for each surveyee were shown as a radar chart (Figure
1-A). There was a statistically significant difference among the
total points of these four groups of evaluators (p=0.001, chi-
square test). Similarly, based on the data in Table 3, a radar
chart of total evaluation points for each surveyee was created
and shown in Figure 1-B. Each surveyee's total evaluation
points show variability. For example, there was a statistically
significant difference among the scores of 21 surveyees
(p=0.001, chi-square test).

Discussion.

In this study, a questionnaire surveyed 20 items in 21 ICU
nurses with 28 other medical staff as evaluators. To assess the
objectivity of the scores, we examined the correlation between

the scores the ICU nurses gave themselves with that received by
the other medical staff. Next, we compared the scores of ICU
nurses with the scores of the other medical staff. If there was
a significant correlation, we then evaluated the significance of
the comparison. Score comparisons were conducted by focusing
on each survey item, each ICU nurse, and each medical
occupation. This statistical approach enabled us to highlight
the agreements and discrepancies between the self-evaluations
performed by the surveyees with those by the evaluators.
Now that these statistical methods are established, it would be
possible to easily scale up the survey items and number of staff.
The Spearman rank correlation coefficient and Wilcoxon signed
rank test, which were used in this study, ensured objectivity in
examining the corresponding scores for each set. This study
did not only obtain individual evaluations of each survey item
and each surveyee. Our aim was to create an objective method
of 'comprehensive' verification of the entire survey, based on
statistical methods. It is understandable that some would argue
that complex statistical processing is unnecessary if it is only
for the purpose of ’evaluation of individual question items’ and
’evaluation of individual surveyees’. However, we do believe
that it is significant that we were able to comprehensively
evaluate the entire survey results by making full use of statistical
methods, and that it could be clearly shown visually in the form
of aradar chart. In this study, the statistical processing supposed
to take some time and effort, so we started by implementing

Table 4. Evaluation point table that takes into the results of correlation and comparison between evalaluator's scoreanf surveyees'score.

Points for total point

Correlation Comparison .
calculation
Correlation statisical significance Comparison statisical significance
positive present evaluator' score > surveyee's score present 20
positive present evaluator' score > surveyee's score not present 10
positive present evaluator' score = surveyee's score present 0
positive present evaluator' score = surveyee's score not present 0
positive present evaluator' score < surveyee's score present 0
positive present evaluator' score < surveyee's score not present -10
positive absent evaluator' score > surveyee's score present 10
positive absent evaluator' score > surveyee's score not present 5
positive absent evaluator' score = surveyee's score present 0
positive absent evaluator' score = surveyee's score not present 0
positive absent evaluator' score < surveyee's score present 0 (for inconsistent results)
positive absent evaluator' score < surveyee's score not present -5
negative present evaluator' score > surveyee's score present 0 (for inconsistent results)
negative present evaluator' score > surveyee's score not present 2.5
negative present evaluator' score = surveyee's score present 0
negative present evaluator' score = surveyee's score not present 0
negative present evaluator' score < surveyee's score present -20
negative present evaluator' score < surveyee's score not present -10
negative absent evaluator' score > surveyee's score present 5
negative absent evaluator' score > surveyee's score not present 2.5
negative absent evaluator' score = surveyee's score present 0
negative absent evaluator' score = surveyee's score not present 0
negative absent evaluator' score < surveyee's score present -5
negative absent evaluator' score < surveyee's score not present -2.5
incalculable any any any 0
© GMN 50
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Figure.1. Radar chart of 4 evaluator groups (A) and that of 21 nurse surveyees (B) according to the evaluation point table (Table 4).

statistical processing on a limited scale. In this exploratory
study, we conducted an analysis of ICU nursing staff as a small
population. Not only did we obtain multidisciplinary evaluation
information regarding the evaluation of ICU nurses, but we
also demonstrated the possibility of conducting a survey using
the same method even if the number of survey items and the
number of survey subjects were increased.

Another method could be to investigate internal consistency
using Cronbach's alpha (a) [12,13], which can evaluate overall
internal consistency [12,13]. However, the statistical method
used in this study was a new attempt to evaluate individual items
and individuals, noting that it took time and effort to perform
individual calculations.

Patients admitted to ICU have serious illnesses and often
undergo sudden status changes. Therefore, ICU nurses are
required to observe these patients with their understanding of
pathological physiology [14]. This requires the ability to identify
abnormalities at an early stage and respond quickly when an
abnormality occurs. Another important role of ICU nurses
is to support the daily lives of patients and respond to their
needs [15]. ICU nurses provide assistance to patients and their
families from multiple perspectives to provide them peace of
mind without anxiety, such as relief of pain and anxiety, ethical
conflicts, and assistance in decision-making [16]. Medical staff
of other occupations, such as "doctors", "clinical engineers",
and "pharmacists", may be assigned to the ICU for specialized
work. As such, ICU nurses are also required to work effectively
with these medical professionals. Thus, while working in an
ICU can be an extremely difficult role, it is often evaluated as a
very “rewarding” nursing job [17].

In the present research, some ICU nurses obtained both a
positive correlation and higher scores. In such cases, it could be
interpreted that the evaluation exceeded expectation, in which
case, it might be necessary to convey “praising evaluation” as
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positive feedback to the nurses themselves. On the other hand,
despite a positive correlation, it is more difficult to deal with
cases where the opposite scoring result occurs. We need to
be careful about feedback of negative results that might be an
issue related to evaluation by other medical staff [18,19]. This,
however, is not the main point of this study and will not be
discussed here.

The advantage of evaluation by other medical staff is that it
evaluates from broad perspectives and is more likely to maintain
objectivity. In the present study, evaluation was from a limited
number of occupations, but it should be possible in theory to
have evaluations from many more occupations. On the other
hand, the disadvantage of this evaluation method might be that
it is not possible to completely unify the scoring across the other
medical staff. The solution to this might be to conduct a survey
with as many evaluators as possible. Another disadvantage is
that we need to be aware that the results obtained are a relative
assessment of the magnitude of expectations. If expectations are
too high, the score may be low, and the degree of expectations
will affect the survey results [16]. For example, as has been
reported in the past, evaluation by nurse supervisors tends to be
strict due to the high expectations [19]. As such, a more objective
evaluation might be achieved by considering the evaluation
of other medical staff. This was observed in the current study
when comparing scores between nurse supervisors and those
of doctors and associated medical staff. So, it is possible that
the magnitude of the expectation had an effect. To best use the
360-degree evaluation by other medical staff, evaluation should
be from viewpoints, such as workplace soundness, proper
staffing, promotion, and salary [20].

It is important to fully understand the characteristics of the
survey itself before utilizing it. There have been several reports
on the evaluation of medical and nursing students. This includes
a study by Meghdad et al around choosing qualified nurses,
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which used a method of weighting the scores based on Fuzzy
theory that seemed statistically difficult and complicated [21].
In this study we used a combination of the Spearman's rank
correlation coefficient and the Wilcoxon signed rank test. While
the Spearman's rank correlation coefficient has been widely
used, the combination of this method with the Wilcoxon signed
rank test was novel.

In this study, we created an evaluation point table as shown
in Table 4, taking into consideration "statistically significant
difference in correlation" and "statistically significant difference
in evaluation value comparison". It is possible to create a
radar chart using the score table like this and assign point with
any weighting. Therefore, in the method presented here, it is
possible to arbitrarily weight and analyze the results obtained
according to the purpose of evaluation, such as evaluation of
individual items and comprehensive evaluation.

While there are some notable points to this research, there are
also some limitations. The results could vary greatly depending
on how the staff of other occupations were selected, and the
optimal number of evaluators is not clear. In this study, evaluation
was made based on a statistically significant correlation and
significant score comparison results. However, if there was no
significant correlation, or if there was no significant difference
in scores between individual survey items and individual ICU
nurses, it was considered a discrepancy. Also, if the results of
the correlation and comparison were statistically inconsistent,
they were not considered to be in agreement. It may be good to
have an approach around how to effectively use these results.
Furthermore, how to calculate the comprehensive evaluation of
each survey item and each ICU nurse remains an issue. That is,
in this survey, if more than a few of the 20 items were significant,
the question was whether the overall rating should be "good".
A challenge for the future is whether to statistically evaluate the
assurance of objectivity and how to utilize this evaluation.

In this study, we performed a 360-degree evaluation of ICU
nurses with other medical staff. It might be meaningful to make
full use of statistical methods to comprehensively evaluate the
overall survey results and clearly show them in visual methods
such as radar charts. It is important we continue efforts to improve
the accuracy and reliability of the 360-degree evaluation.

Acknowledgements.

The authors thank the medical staffs participated in this
study for providing reliable data and thank Dr. Okauchi for his
excellent drawing the radar chart.

Funding.
No funding was received.
Authors’ contributions.

TN, NK and HS contributed to the planning, conduct, reporting,
conception, design, and acquisition of data and drafting the
manuscript. All authors read and approved the final manuscript.
NT and HS confirm the authenticity of all the raw data.

Ethics approval and consent to participate.

This study was approved by the Ethics Committee of our
hospital as an ethical review (NO-22-32).

© GMN

Competing interests.

The authors declare that they have no competing interests.
REFERENCES
1. Berk RA. Using the 360 degrees multisource feedback
model to evaluate teaching and professionalism. Med Teach.
2009;31:1073-1080.
2. Lockyer J. Multisource feedback in the assessment of
physician competencies. J Contin Educ Health Prof. 2003;23:4-
12.
3. Smolle C, Sendlhofer G, Sandner-Kiesling A, et al
Implementation and maintenance of a pain management
quality assurance program at intensive care units: 360-degree
feedback of physicians, nurses, and patients. PLoS One.
2018;13:e0208527.
4. Stelfox HT, Leigh JP, Dodek PM, et al. A multi-center
prospective cohort study of patient transfers from the
intensive care unit to the hospital ward. Intensive Care Med.
2017;43:1485-1494.
5. Sadeghi T, Loripoor M. Usefulness of 360-degree evaluation
in evaluating nursing students in Iran. Korean J Med Educ.
2016;28:195-200.
6. Chandler N, Henderson G, Park B, et al. Use of a 360-degree
evaluation in the outpatient setting: the usefulness of nurse,
faculty, patient/family, and resident self-evaluation. ] Grad Med
Educ. 2010;2:430-434.
7. Byrd A, Theagwara K, McMahon P, et al. Using multisource
feedback to assess resident communication skills: adding a new
dimension to milestone data. Ochsner J. 2020;20:255-260.
8. Cormack CL, Jensen E, Durham CO, et al. The 360-degree
evaluation model: A method for assessing competency in
graduate nursing students. A pilot research study. Nurse Educ
Today. 2018;64:132-137.
9. Jani H, Narmawala W, Ganjawale J. Evaluation of
competencies related to personal attributes of resident doctors
by 360 degree. J Clin Diagn Res. 2017;11:JC09-JC11.
10. Prediger S, Firstenberg S, Berberat PO, et al
Interprofessional assessment of medical students' competences
with an instrument suitable for physicians and nurses. BMC
Med Educ. 2019;19:46.
11. Yang TY,Huang CH, An C, et al. Construction and evaluation
of a 360 degrees panoramic video on the physical examination
of nursing students. Nurse Educ Pract. 2022;63:103372.
12. Rahimi E, Alizadeh SS, Safacian AR, et al. Dimensions
analysis of the Hospital Survey on Patient Safety Culture
questionnaire in Iran: Psychometric properties. Int J Health
Plann Manage. 2020;35:1532-1545.
13. Wong SY, Fu ACL, Han J, et al. Effectiveness of customized
safety intervention programmes to increase the safety culture of
hospital staff. BMJ Open Qual. 2021;10:¢000962.
14. Krupp A, Steege L, King B. A systematic review evaluating
the role of nurses and processes for delivering early mobility
interventions in the intensive care unit. Intensive Crit Care
Nurs. 2018;47:30-38.
15. Gélinas C, Arbour C, Michaud C, et al. Patients and ICU
nurses' perspectives of non-pharmacological interventions for
pain management. Nurs Crit Care. 2013;18:307-318.
16. Jakimowicz S, Perry L, Lewis J. Insights on compassion
and patient-centred nursing in intensive care: A constructivist
grounded theory. J Clin Nurs. 2018;27:1599-1611.

52



17. Colville GA, Smith JG, Brierley J, et al. Coping with staff
burnout and work-related posttraumatic stress in intensive care.
Pediatr Crit Care Med. 2017;18:e267-273.

18. Cousar M, Huang J, Sebro R, et al. Too scared to teach
the unintended impact of 360-degree feedback on resident
education. Curr Probl Diagn Radiol. 2020;49:239-242.

19. Ogunyemi D, Gonzalez G, Fong A, et al. From the eye of
the nurses: 360-degree evaluation of residents. J Contin Educ
Health Prof. 2009;29:105-110.

53

20. Hageman MG, Ring DC, Gregory PJ, et al. Do 360-degree
feedback survey results relate to patient satisfaction measures?
Clin Orthop Relat Res. 2015;473:1590-1597.

21. Meghdad R, Nayereh R, Zahra S, et al. Assessment of the
performance of nurses based on the 360-degree model and fuzzy
multi-criteria decision-making method (FMCDM) and selecting
qualified nurses. Heliyon. 2020;6:¢03257.



	Title

