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 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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INTER-PROFESSIONAL 360-DEGREE EVALUATION OF THE PERFORMANCE OF 
INTENSIVE CARE UNIT NURSES

Takako Nagatsu1, Naomi Kayauchi1, Hiroaki Satoh2*.
1College of Nursing, Ibaraki Christian University, Hitachi, Ibaraki, 319-1295, JAPAN.

2Mito 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, 360-degree evaluation, 
intensive care unit, nurses.
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 

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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Number     category

1 Understanding own strengths, weaknesses, and limitations: through own 
patient care Individual characteristics

1
2 Studying to improve every day Individual characteristics
3 Can accept the suffering and joy of others Individual characteristics
4 No selfish words and deeds Individual characteristics 

5 Responding to the needs of patients in detail without prioritizing their own 
convenience Individual characteristics 

6 Clean clothes and always be aware of others Interpersonal ability

2
7 Being able to treat with correct language and a calm attitude Interpersonal ability
8 Listening to patients and treat them with compassion Interpersonal ability
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

3

12 Educating patients, families, juniors, students Knowledge technology
13 Communicating properly with patients and their families Knowledge technology

14 Being able to carry out work as a medical professional with due 
consideration for maintaining the privacy of patients Knowledge technology

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

4

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

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

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 
with those around you Team approach to health care

Table 1. Items investigated in the questionnaire.

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 

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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Questionnaire item number Medical doctors Nurse supervisors Nurse colleagues Associated medical 
staff category

1. Understanding the limits
r=0.405    P=0.705 r=0.076      P=0.744 r=0.407       P=0.067 r=-0.36     P=0.109

1

N=O       P=0.069  N<O       P=0.001  N<O        P=0.001  N<O       P=0.001

2. Spirit of improvement
r=-0.14     P=0.544 r=-0.75      P=0.74 r=0.367       P=0.102 r=0.261     P=0.253
N<O        P=0.001  N<O        P=0.014  N<O        P=0.008  N<O       P=0.001

3. Ability to accept
calculation not 
possible r=-0.194     P=0.400 r=-0.462      P=0.035 r=-0.03        P=0.896

 N<O         P=0.001  N<O         P=0.001  N<O         P=0.001  N<O           P=0.001

4. Unselfish words and actions

calculation not 
possible r=-0.336     P=0.136 r=-0.362      P=0.107 r=0.917        P=0.001

calculation not 
possible  N<O        P=0.001  N<O         P=0.001  N<O         P=0.001

5. Delicate response ability
r=-0.528     P=0.014 r=0.073       P=0.753 r=0.783        P=0.00 r=0.034         P=0.883
 N<O        P=0.001  N>O        P=0.001  N>O          P=0.004  N<O           P=0.001

6. Behavior that is conscious of 
others

calculation not 
possible r=-0.336     P=0.136 r=-0.362      P=0.107 r=0.917        P=0.001

2

calculation not 
possible  N<O        P=0.001  N<O         P=0.001  N<O          P=0.001

7. Calm attitude

calculation not 
possible r=-0.391     P=0.080 r=-0.141      P=0.543 r=-0.034       P=0.883

calculation not 
possible  N<O         P=0.001 N<O         P=0.001  N<O          P=0.001

8.Ability to listen closely
calculation not 
possible r=-0.34      P=0.131 r=-0.370      P=0.098 r=0.422         P=0.056

 N<O        P=0.001  N<O        P=0.001  N<O         P=0.001  N<O           P=0.001

9. Honesty
r=0.27        P=0.001 r=-0.152     P=0.001 r=-0.202      P=0.001 r=-0.5         P=0.001
 N<O        P=0.236  N<O        P=0.509  N<O         P=0.381  N<O           P=0.560

10. Easy-to-understand explanation

calculation not 
possible

calculation not 
possible

calculation not 
possible

calculation not 
possible

calculation not 
possible

calculation not 
possible

calculation not 
possible

calculation not 
possible

11. Compassion
r=0.455    P=0.038 calculation not 

possible r=0.427       P=0.054 r=-0.509    P=0.019

3

N=O      P=0.202 calculation not 
possible  N>O        P=0.054  N<O       P=0.001

12. Education of others
r=0.514    P=0.017 r=0.391      P=0.080 r=0.425       P=0.009 r=-0.355    P=0.115
N<O        P=0.100  N<O       P=0.001  N>O        P=0.001  N<O       P=0.001

13. Communicate with patients
r=0.195       P=0.396 r=0.392       P=0.079 r=0.092       P=0.692 r=0.029      P=0.902
N<O        P=0.001  N<O        P=0.001  N<O        P=0.001  N<O        P=0.001

14. Performing duties of medical 
personnel

r=-0.256     P=0.263 r=0.082       P=0.725 r=-0.001      P=1.000 r=0.523         P=0.015
 N<O        P=0.001  N<O        P=0.001  N<O         P=0000  N<O          P=0.001

15. Knowledge / skills
r=0.244    P=0.287 r=0.694      P=0.001 r=0.554      P=0.009 r=0.455      P=0.038
N<O        P=0.705  N>O       P=0.001  N>O        P=0.001  N<O       P=0.001

16. Communication with staff r=-0.396     P=0.076 r=-0.476     P=0.029 r=0.041       P=0.861 r=0.622      P=0.003

4

  N<O         P=0.001  N<O         P=0.001  N<O        P=0.001  N<O        P=0.001

17. Work processing capacity
r=0.461       P=0.035 r=0.134       P=0.563 r=0.241       P=0.293 r=-0.422     P=0.056
N<O        P=0.001  N>O        P=0.001  N>O         P=0.001  N<O        P=0.001

18. Good relationship with others
r=-0.544     P=0.011 r=-0.266     P=0.244 r=0.01         P=0.965 r=0.216       P=0.347
 N<O         P=0.001  N<O         P=0.001  N<O         P=0.001  N<O        P=0.001

19. Helping others
r=-0.012       P=0.959 r=-0.203      P=0.378 r=0.187        P=0.417 r=0.131       P=0.570
 N<O        P=0.829  N>O        P=0.001  N>O         P=0.001  N<O         P=0.001

20. Contribution to teamwork
r=-0.042     P=0.856 r=0.317       P=0.161 r=0.113        P=0.627 r=0.156        P=0.500
 N<O         P=0.001  N<O        P=0.001  N<O         P=0.001  N<O          P=0000

Table 2. Results of the correlation and comparison between the evaluation of each questionnaire item and that of medical staff in intensive care 
unit.
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Nurse number Medical doctors Nurse supervisors Nurse colleagues Other medical staff

1
 r=0.545     P=0.016  r=0.506       P=0.027  r=0.562        P=0.012  r=0.343         P=0.150
 N<O        P=0.001  N<O          P=0.001  N<O           P=0.001   N<O           P=0.001

2  r=0.095        P=0.698  r=0.084        P=0.733  r=0.463        P=0.046  r=0.636       P=0.003
 N<O          P=0000  N<O           P=0.001  N<O           P=0.001   N<O         P=0.001

3  r=-0.105     P=0.67  r=-0.548     P=0.015  r=0.054        P=0.827  r=0.291      P=0.226
 N<O         P=0000  N<O          P=0.001  N<O           P=0.029   N<O        P=0.001

4  r=0.377        P=0.154  r=0.3         P=0.212  r=0.571        P=0.01  r=0.623      P=0.004
 N<O           P=0.001  N>O          P=0.001  N<O           P=0.008   N<O        P=0.001

5  r=0.403        P=0.087  r=-0.171     P=0.483  r=-0.12      P=0.624   r=0.077       P=0.754
 N<O           P=0.001  N<O         P=0.483  N<O          P=0.466   N<O          P=0.001

6  r=0.032        P=0.897  r=0.349        P=0.143  r=0.465        P=0.045   r=0.266       P=0.271
 N<O           P=0.001  N<O           P=0.001  N<O           P=0.001   N<O          P=0.001

7  r=0.237        P=0.328  r=0.185        P=0.449  r=0.165        P=0.500   r=0.445       P=0.056
 N<O           P=0.004  N>O           P=0.001  N>O           P=0005   N<O          P=0.001

8  r=0.341        P=0.153  r=0.19          P=0.436  r=0.191        P=0.433   r=0.536       P=0.018
 N<O          P=0.005  N<O           P=0.001  N<O          P=0.001   N<O          P=0.001

9  r=-0.257     P=0.288  r=-0.18       P=0.46  r=-0.04      P=0.872   r=0.522       P=0.022
 N<O          P=0.001  N<O           P=0.001  N<O          P=0.001   N<O          P=0.001

10  r=-0.012     P=0.961  r=-0.521      P=0.022  r=-0.221     P=0.362  r=-0.023     P=0.925
 N<O          P=0.001  N<O           P=0.001  N<O          P=0.001   N<O         P=0.001

11  r=-0.43      P=0.066  r=0.001         P=0.999  r=0.464         P=0.046   r=0.686      P=0.001
 N<O          P=0.001   N<O           P=0.001  N<O            P=0.001   N<O          P=0.001

12  r=-0.105     P=0.668  r=0.001         P=0.999  r=-0.136      P=0.577   r=0.395      P=0.094
 N<O          P=0.001  N<O           P=0.004   N<O          P=0000   N<O         P=0.001

13  r=-0.167     P=0.494  r=0.359         P=0.131  r=-0.286      P=0.235   r=0.143       P=0.559
  N<O         P=0.001  N>O           P=0.007   N<O          P=0.001  N<O          P=0.001

14  r=-0.077     P=0.754  r=0.168         P=0.491  r=0.4            P=0.871   r=0.098       P=0.691
  N<O          P=0.001  N>O            P=0.054   N<O           P=0001  N<O          P=0.001

15  r=0.16          P=0.947  r=0.027         P=0.914  r=0.321         P=0.18   r=0.154       P=0.529
  N<O          P=0.001  N<O           P=0.001  N<O           P=0.001  N<O          P=0.001

16  r=0.056        P=0.82  r=0.283         P=0.24  r=0.212         P=0.383   r=0.068       P=0.781
 N<O           P=0.001  N<O            P=0000  N<O            P=0.092  N<O           P=0.001

17  r=-0.143     P=0.559  r=0.243         P=0.317  r=0.067         P=0.785   r=0.277       P=0.251
 N<O          P=0.001  N<O            P=0.001  N<O            P=0.001  N<O           P=0.001

18  r=0.515        P=0.02  r=0.164         P=0.49  r=0.343         P=0.138   r=0.285       P=0.224
 N<O           P=0.001  N<O            P=0.004  N>O            P=0.001  N<O          P=0.001

19  r=0.505        P=0.023  r=0.223        P=0.344  r=0.157         P=0.001   r=0.425       P=0.062
 N<O           P=0.001  N>O           P=0.008  N<O            P=0.004  N<O           P=0.001

20  r=0.267        P=0.256  r=0.422        P=0.064  r=0.654         P=0.002   r=0.292       P=0.212
 N<O           P=0000  N<O           P=0.001  N<O            P=0.008  N<O          P=0.001

21  r=0.144        P=0.545 r=0.177         P=0.456  r=0.523         P=0.18   r=0.228      P=0.334
 N<O           P=0.545  N<O           P=0.456  N<O            P=0.18  N<O          P=0.334

Table 3. Results of the correlation and comparison between the evaluation of each nurse and that of medical staff in intensive care unit.

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 

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 a radar chart. In this study, the statistical processing supposed 
to take some time and effort, so we started by implementing 

Correlation Comparison Points for total point 
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

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



51

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 (α) [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 

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, 

Figure.1. Radar chart of 4 evaluator groups (A) and that of 21 nurse surveyees (B) according to the evaluation point table (Table 4).
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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.
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