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Background: Several reasons account for nurses' intention to leave the nursing
profession. Understanding these factors is a step towards reducing such
incidents which pose a threat to the nursing profession. This study aimed to
identify and rank the circumstances that influence the intention to leave the
nursing profession in Iran.
Methods: The present study is a cross-sectional analytical study, which
employed four other methods to reach a sound conclusion in 2019.The
electronic databases, including the Scientific Information Database, PubMed,
Scopus, Science Direct, OVID, Cochrane Library, CINAHL,, were searched
for studies published from the year 1998 to December 2018 for scientific
studies conducted among factor associated intention to leave in Iran. The
Exploratory Factor Analysis (EFA) method was then used to extract hidden
factors and determine the hierarchical structure of the review's findings. Using
the combination of Analytical Hierarchy Process and Fuzzy Logic, the weight
of each one of the factors that affect the intention to leave the nursing
profession was then calculated. Finally, the accuracy of the results of the
Consistency Ratio and Fuzzy analytic hierarchical process (FAHP), was
calculated and evaluated.
Results: The electronic search delivered 100 studies, from which we identified
and extracted 26 most occurring reasons for the desire to leave the nursing
profession. Based on the EFA results, we identified four criteria (personal,
managerial, organizational, and side issues) with eigenvalues higher than 1.
The first criteria (personal issues) scored the highest (53.39 %), while side
issues scored the lowest (13.40 %) as reasons accounting for the intention to
leave the nursing profession.
Conclusion: Job stress, the lack of freedom and independence in the clinical
environment, discrimination, and the probability of catching an illness have
higher prominence in influencing nurses' tendency to leave work. These factors
can be mitigated by altering managerial techniques within organizations.
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Ranking Factors Affecting Intention to Leave among Nurses Using Fuzzy-Hierarchical Analysis Process

Introduction
he shortage of nursing staff (SNS) and leaving
the nursing profession (LNP) are significant
concerns of most human resource managers (1)
and have become a challenge confronting both
developed and developing countries (2, 3). LNP
can be considered the nurse's apparent and
conscious intention to permanently and voluntarily
leave his/her profession (4). As the year 2020 faces
a pandemic, it has led to an overburdened health
demand, exposing nurses and midwives'
substantial health contributions worldwide. The
situation has further widened shortages within the
nursing workforce, calling for proactive and
innovative measures to avert such critical
shortages.
Although
the
World
Health
Organization estimates an additional nine million
nurses and midwives are needed by 2030, countries
already battling shortages might face further
shortages during these critical moments (5).
Recent literature suggests that the nursing
profession faces severe shortages in Iran, with jobleaving statistics among nurses on a constant
increase (6, 7) that comes when there is an urgent
need for the nursing workforce due to the rise in
disease burden (8, 9).
The intention to leave the nursing profession
(ILNP) has adverse effects on nurses, patients, and
health care organizations (10). As a result, the
SNS negatively impacts patients' access to health
care services and quality and exposes patients to
unsafe care and unbearable health care costs (11).
On the other hand, LNP reduces productivity in
organizations and invites extra costs, such as hiring
and training new employees (12). Numerous
factors exist that influence the willingness of
LNP (4, 13).
Based on the existing literature, both
quantitative and qualitative factors affect ILNP and
LNP. A multi-criteria decision analysis (MCDA)
method can be used when several factors influence
a decision. The aim is to specify the rank or the
ratio of their impact on choosing that decision. One
of the best existing approaches in this field is the
analytic hierarchical process (AHP), which,
combined with fuzzy logic, can adequately
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simulate individuals' decision-making (14, 15).
Using fuzzy logic, decision making and judgment
can be expressed in a way that is closer to human
reasoning (16). Considering the importance of
LNP, this research aimed to determine, verify the
face, content, construct validity, and finally rank
these factors using FAHP in Iran. This study's
main question was: "What are the factors
responsible for nurses' intention to leave their
profession in Iran?"
Materials and Methods
This is a cross-sectional study conducted in four
stages in 2019. First, a literature search was
conducted in electronic databases to identify
factors responsible for nurses' intention to leave.
Then, the face and content validity of the items
were approved by a panel of experts. In the third
stage, the hidden factors were identified using
exploratory factor analysis (EFA). Finally, using a
hierarchy process, the items were categorized and
ranked in order of importance.
Extracting items of ILNP
In the first stage, a comprehensive literature
review was conducted in electronic databases such
as PubMed, Scopus, Science Direct, OVID,
Cochrane Library, CINAHL, and internal SID
databases for studies published from the year 1998
to December 2018. The focus of the review was to
identify studies in line with the aims of the current
study. One hundred studies were reviewed, from
which we identified and extracted 26 frequently
occurring circumstances that were responsible for
the ILNP.
Face and content validity of items
In the second stage, a panel of experts
comprising 15 nurse managers with at least ten
years of clinical work experience conducted the
quantitative and qualitative face and content
validity for each item. In the qualitative face
validity, grammatical and semantic problems and
ambiguities of the words and sentences were
identified and corrected. For the quantitative
evaluation of face validity, the impact score
was computed based on the frequency
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(%) × importance. Scores higher than 1.5 were
considered appropriate (17).
Both Content Validity Index (CVI) and Content
Validity Ratio (CVR) indicators were used to
evaluate the quantitative content validity. The
experts presented one score for each criterion
ranging from 1 to 4, where one meant "strongly
disagree," and four meant "strongly agree "(18). A
CVI higher than 0.79 was considered acceptable
(19). The CVR was used to investigate the
necessity of the existence of criteria. According to
Lawshe's table, a CVR score higher than 0.62 is
acceptable (20).
Exploratory factor analysis (EFA)
In the third stage, the hidden factors were
identified, and the structural validity was evaluated
using EFA. For valid factor analysis, at least 250
samples are required (21); therefore, we invited
250 nurses from teaching hospitals of the
Mazandaran University of Medical Sciences in
Iran, which fulfilled the 5-point Likert
questionnaire (score 1: very low importance, to
score 5: very high importance). The questionnaire
consisted of demographic questions and reasons
that affect LNP. Due to the significant correlation
between items, the Promax rotation was used to
extract the latent factors. Eigenvalue ≥ 1 was used
to identify the factors. Finally, the panel of experts
named the extracted factors.
Chang's triangular fuzzy analytic hierarchy
process was conducted in 5 steps (22).
Selecting experts
We chose 15 nursing experts with at least five
years of clinical experience or teaching in a
nursing school. Given that the analytical hierarchy
process (AHP) is not a statistical method and does
not seek to prove any statistical hypothesis, there
was no need for a large sample size. Also, there
was no specific method for determining the sample
size; it depended on the samples' availability (23).
Developing the hierarchical structure of the
AHP
The hierarchical structure of the problem was
developed based on the results of the EFA. The
experts then grouped the factors under broader
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definitive headings classified as criteria since the
factors were named earlier. Items under each
criterion were labeled as sub-criteria.
Designing the pairwise comparison matrices
and training experts to fulfill them
The pairwise comparison matrices were
designed based on the hierarchical structure of the
AHP and fulfilled by experts. As fuzzy logic is
closer to human reasoning, using linguistic
equivalents of fuzzy numbers (shown in table1),
the importance of the criteria that affect ILNP
compared with each standard was identified by the
expert panel to determine the weights of each
measure. In the next step, the sub-criteria's
importance was separately compared with each
other to decide on the weights. Then, linguistic
variables were converted to equivalent triangular
fuzzy numbers (24). The completed matrices were
analyzed using Chang's FAHP method (25).
The pairwise comparison matrix with fuzzy
triangular numbers is expressed as follows:

(a12 , b12 , c12 )
 (1,1,1)
 (a , b , c )
(1,1,1)
 21 21 21


(an 1 , b n 1 , c n 1 ) (an 2 , b n 2 , c n 2 )

(a1n , b1n , c1n ) 




(1,1,1) 

The first component of each element in the
matrix (a12) is the least, the second component
(b12) is the mean, and the third component (c12) is
the maximum number of a triangular fuzzy
number.
Using the Fuzzy AHP to prioritize the criteria
and sub-criteria
To calculate Si for each row of the pairwise
comparison matrix:
m

Si  M
j 1

j
gi

 n m

   M gji 
 i 1 j 1


1

Where i and j represent the row and column
number and
is the fuzzy triangular numbers of
pairwise comparison matrices. The values of
and
can be calculated
by using the following equations, respectively:
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To calculate the weight of the criteria,
alternatives, and weight vector:
The following equation was used to compute the
weight of the various criteria:

d (Ai )  MinV (S i  S k )
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To calculate the magnitude of fuzzy
triangular numbers:
Where li, mi, and ui are the first, second, and
third components of the fuzzy triangular numbers.
In the next step, if M1 = (l1,m1,u1) and M2 =
(l2,m2,u2) are two triangular fuzzy numbers, the
magnitude of M1 with respect to M2 calculated as
follows:

k  1, 2,

,n

k i
Finally, the normalized weight can be calculated
as follows:

Ai  (i  1, 2,
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m 2  m1 
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, n)

W /  d /  A1  , d /  A 2  ,
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, d  An 



Repeating step 3 in case of consistency ratio
being higher than 0.1
Furthermore, each pairwise comparison matrix's
consistency ratio (CR) was calculated and returned
to the experts if it was higher than 0.1 (26). The
CR allowed us to check the reliability and prevent
experts from making inconsistent judgments.
CR = Consistency Index / Random Consistency
Index

CI 

max  n
n 1

The λmax or principal eigenvalue can be
computed by averaging the matrix eigenvector.
The RI value for matrices by different dimensions
is presented in Table 2.
N: Number of items in the comparison matrix
Descriptive and analytical analyses and
exploratory factor analysis were performed in
SPSS19, and the fuzzy analytic hierarchy process
On the other hand, the magnitude of a triangular
was conducted using MATLAB software. The
fuzzy number from k as another triangular
study was carried out from May to December
fuzzy number can be obtained by the following
2019 and received ethical approval from
formula:
the
Ethics
Committee
of
Mazandaran
V (M  M 1 , M 2 , , M K ) V  M  M 1  and  M  M
and
M

M

MinV
M
 M (Code:

of Medical
University
2
1K   Sciences, Iran.
1
IR.MAZUMS.REC.1398.066).
i  1, 2,3. , k
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Table 1. Linguistic variables and equivalent fuzzy triangular numbers
Linguistic Variables
Equal importance
Moderate importance
Strong importance
Very strong importance
Extreme importance
Intermediate values

Triangular fuzzy numbers
(1, 1, 1)
(2, 3, 4)
(4, 5, 6)
(6, 7, 8)
(9, 9, 9)
(1, 2, 3), (3, 4, 5), (5, 6, 7), and (7, 8, 9)

Triangular fuzzy numbers (Reciprocals)
(1.0, 1.0, 1.0)
(1.4, 1.3, 1.2)
(1.6, 1.5, 1.4)
(1.8, 1.7, 1.6)
(1.9, 1.9, 1.9)
(1.3, 1.2, 1.0), (1.5, 1.4, 1.3), (1.7, 1.6, 1.5),
and (1.9, 1.8, 1.7)

Table 2. Random Consistency Indices (RCI) for different numbers of criteria or comparison matrix dimensions
N
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RI

2
0.00

3
0.58

4
0.90

5
1.12

Results
Based on the systematic review of the
literature, we found 26 items that affect ILNP.
The panel of experts revised grammatical and
semantic problems in the items. The impact
score of each item (3.1 -3.7) was appropriate.
Both CVI (0.82 - 0.86) and CVR (0.67 - 1)
indicators for each item were higher than the
acceptable threshold. Based on these results, all
items had a friendly face and content validity.
In the next stage of this study, 250 (232
females, 18 male) nurses with a mean age of
32.67 ± 6.28 and an average of seven years of
work experience answered the questionnaires.
The first part of the questionnaire consisted of
questions
about
the
demographic
and
occupational characteristics of the participants.
There was no significant mean difference
between male and female nurses' income (pp =
0.875) and the shift hours (P-value = 0.985).
However, single nurses also had higher mean
income (P-value < = 0.001) and more work shift
hours (P-value < = 0.001) than married nurses.
Age (P-value < = 0.001) and education level (Pvalue = 0.032) had a reverse significant
relationship with the income. The work
experience had a significant reverse relationship
with both income and shift hours (P-value < =
0.001). The shift hours (P-value < = 0.001), as
well as income (P-value = 0.041) of nurses with
a second job, were significantly higher than
other nurses. Details of the participant's
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6
1.24

7
1.32

8
1.41

9
1.45

10
1.51

demographic characteristics are presented in
Table 3.
The second part of the questionnaire consisted
of 26 items about LNP. Due to the significant
correlation between items, we performed the
EFA with Promax rotation. The communality
and factor loading of items was higher than 0.4;
therefore, none were eliminated. The extracted
structures were named by the panel of experts as
(Figure 1) "personal issues," "organizational
issues," "managerial issues," and "side issues,"
and twenty-six sub-criteria.
In the next stage of the study, FAHP was used
to rank the factors and items that were renamed
as criteria and sub-criteria, respectively. Five
paired comparison matrices were designed based
on the hierarchical structure. The first paired
comparison matrix was related to the comparison
of the criteria, and the other four forms were
associated with the contrast of each criterion's
sub-criteria. Using FAHP, the weights of criteria
and sub-criteria were calculated. FAHP results
showed that "personal issues" had the highest
impact, while "side issues" had the lowest
impact on the ILNP (53.39 % vs. 13.40 %). The
normalized weights of the criteria and subcriteria have been presented in Table 4.
a) Random Consistency Index
b) Lambda
c) Consistency Index d) Consistency Ratio
Moreover, according to the results of the study
(Table 4), the findings of the study were
consistent. The consistency index (CI) of all
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matrices was lower than the random consistency
index (RCI). Also, the principal eigenvalue of all
matrices is very close to each matrix dimension's

Hosseini Marznaki Z et al.

magnitude, and the consistency ratio (CR) for each
matrix lower than 0.1 indicates that all pairwise
comparisons were reasonably well and consistent.

Number (%)

Characteristics
Age
Medium Work Shift
Average Experience

18 (7.2)
232 (92.8)

Mean (SD)
32.67 ± 6.28
28.24 ± 3.15
7.09 ± 1.12

50(20.0)
200(80.0)
243(97.2)
7(2.8)
224(89.6)
26(10.4)
237(94.8)
13(5.2)
13(94.8)
237(5.2)
5(2.0)
245(98.0)

Table 4. Weight of the Criteria and Sub-Criteria that Affect Leaving the Nursing Profession
Criteria and Sub-Criteria
Personal Issues
Management Issues
Organizational Issues
Side Issues
Job Stress
Job Dissatisfaction
Feeling Frustrated
Physical Illness
Having No Interest in
place of Work
Emotional Exhaustion

36.45
23.74
13.25
10.41
8.77

Lack of Freedom of
Action and
Independence in
Clinical Work
Inappropriate
Employment Status
Insufficient Income
Poor Management of
the Profession
Insufficient Workforce
Restriction on Job
Promotion

29.19

Managerial Issues

Normalized
Weight
53.39
17.26
15.94
13.40

Personal Issues

[ DOI: 10.18502/jebhpme.v5i2.6558 ]

Demographic Variable
Gender
Male
Female
Marital Status
Single
Married
Level of Education
Bachelor
Master
Service Ward
General ward
Critical Ward
Work Shift
In Circulation
Morning Shift
The desire for Another Job
Yes
No
Working for Another Job
Yes
No

Criteria
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Table 3. Occupational and Demographic Characteristics of the participants in the study
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Number of
Dimensions

RI (a)

λ (b)

CI (c)

CR (d)

4

0.90

4.250

0.084

0.093

6

1.24

6.540

0.108

0.087

6

1.24

6.600

0.120

0.097

7.37

24.36
24.21
9.02
8.53
4.70
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Discrimination
Undesirable Social
Status in the
Organization
Lack of Proper
Communication
between Employees
(Managers, Physicians,
and so on) in the
System
Insecurity and
Violence at the
Workplace
Inappropriate Work
Environment
Conditions
Lack of Reward and
Promotion System
Lack of Organizational
Loyalty and
Commitment
Lack of Organizational
Support

Side Issues
136

Organizational Organizational Issues of the Profession
Profession

[ Downloaded from jebhpme.ssu.ac.ir on 2023-01-09 ]

Criteria and Sub-Criteria

Likelihood of Catching
Physical (Chronic,
Acute) Illness
Imbalances in Family
and work Life
Probability of Catching
Mental Illnesses
Long Working Hours
Drawing A NonScientific Position for
Nurses
Lack of Opportunity to
Learn, Empower, and
Train the Employees

Normalized
Weight
30.33
14.45

Hosseini Marznaki Z et al.

Number of
Dimensions

RI (a)

λ (b)

CI (c)

CR (d)

8

1.41

8.961

0.137

0.097

6

1.24

6.510

0.102

0.082

14.18

11.38

7.96

7.95
7.83

5.91
34.67

27.25
19.77
10.99
4.14

3.19
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Figure 1. AHP hierarchical structure ranking nurses' intention to leave

Discussion
The primary purpose of the literature review was
to investigate the reasons nurses leave their job or
the intention to leave. The results of the various
studies are different from each other. The main
reason accountable for this difference is the
variation in the research context and environment.
In this study, the personal issues criterion was
ranked highest as the most critical reason
supporting nurses' tendency to leave the
profession. Within these criteria, job stress's subcriteria were implicated as the top reason nurses
left the profession. Congruent to this finding,
Chiang et al. (27) , in their study, concluded that
stress was the most crucial factor in nurses'
decision to leave the profession. The early years of
professional practice are usually stressful for newly
graduated nurses and could be a crucial deciding
period for most—either to leave or to remain in
service. During such critical moments, experienced

Volume 5, Issue 2, June 2021; 130-41

nurses must provide the needed social support and
encouragement to their junior colleagues (28, 29).
A previous study has demonstrated that job stress
has a direct negative impact on performance,
affects job satisfaction, and is an essential factor in
nurses' willingness to leave work (30). Although
emotional exhaustion ranked least among the
criteria of personal issues, a study conducted in
Turkey shows that it plays a predictive role in
nurses' intention to leave the job (2). Other factors
under personal issues such as job stress, job
dissatisfaction, and emotional exhaustion have a
bilateral relationship with the person and the
organization. In other words, the individual
characteristics of the nurse are useful in the
emergence of these factors. On the other hand,
executive actions can help intensify or weaken
these factors.
Managerial issues, which ranked next to
personal issues, encompass essential factors such
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as lack of freedom of action and clinical work
independence. Classified as the most critical subcriteria, its position confirms previous findings,
which report that the existence of a fair
performance evaluation system and increased
independence at the workplace minimizes
intention to leave (30). Other studies suggest that
an environment full of respect and authority is
among the most important predictive factors in
leaving the job among the nurses (4).Although
rated low among the investigated cases,
restriction on a job promotion tends to influence
the desire to leave the profession. The results of a
study by Rubel et al(31). shows that with high
chances of acquiring promotions, there is a
significant decrease in the need for nurses to
leave their job. A similar study conducted in Iran
supports this current finding, reporting that the
suppression of people's progress is among the
factors affecting the desire to leave work among
the nurses (13). If an organization does not
increase its employees' chance of promotion, it
may lose them quickly. Promotions give a degree
of professional mobility in an organization to
employees and reduce the desire to leave the job.
According to results among the organizational
issues, discrimination is the highest-ranked subcriteria, showing that discrimination at the
workplace could influence nurses' decision to
leave the job. The results of a study in Taiwan
show that the existence of justice at the workplace
acts as a protective factor against nurses' intention
to leave their profession (30). Similarly,
Valizadeh et al (7). found that discrimination in
the work environment is one of the essential
factors contributing to nurses' desire to leave the
nursing profession. Discrimination affects
cooperation among nurses. Although sometimes
downplayed, it can significantly impact the
nurses' motivation to stay or leave their
profession (32). Nurses react to immoral
behaviors in various ways that could ultimately
lead to negative consequences in the organization,
such as leaving or leaving the profession (33).
When nurses find themselves exposed to injustice
due to discrimination, their passion and
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commitment to work in the organization
decreases gradually over time, and the thought of
leaving the organization increases.
As the lack of organizational support emerged,
the least ranked sub-criteria, the study by Fochsen
et al(34)., found that the lack of supportive
colleagues,
managerial
authorities,
and
supervisors is among the important reasons for
nurses' intention to leave the job. Tuckett et
al(35). also found that the lack of support from
management
or
colleagues
contributes
significantly to nurses' decision to relocate their
job. The likelihood of catching a physical illness
is ranked the highest among the category.
Although the side issues criteria, in general, have
the least impact on ILNP, its contribution is
highlighted by the previous studies. For example,
previous studies reported that paying attention to
nurses' health and psychological stressors
effectively curb nurses' tendency to leave the
profession (36, 37). The lack of opportunity to
learn, empower and train the employees had the
lowest rating among the investigated cases.
Perhaps, this finding could be justified so that the
nurses in Iran continuously participate in
continuing educational programs and continually
update their knowledge (38). Therefore, this subcriterion has less been considered by the
participants in the present research. This study is
limited in generalizability since the literature only
focuses on the studies conducted in a particular
geographical area.
Conclusion
Job stress, the lack of freedom and
independence in the clinical environment,
discrimination, and the probability of catching an
illness have higher prominence in influencing
nurses' tendency to leave work. These factors can
be mitigated by changing the managerial
techniques within organizations. Therefore, we
suggest that managers and decision-makers
consider these factors in nursing career planning
by putting effective interventions in place and
providing a less stressful environment. With these
in place, it is expected that fewer nurses leave their

Volume 5, Issue 2, June 2021; 130-41

[ DOI: 10.18502/jebhpme.v5i2.6558 ]

[ Downloaded from jebhpme.ssu.ac.ir on 2023-01-09 ]

Ranking Factors Affecting Intention to Leave among Nurses Using Fuzzy-Hierarchical Analysis Process

job. According to this study, improving the
practice environment makes it easier for hospitals
to reduce nursing turnover and retain nurses.
Nurses who are mostly satisfied with the practice
environment are less likely to suffer the intention
to leave. Therefore, the following management
strategies are suggested to reduce leaving the
profession in nurses:
•Reducing overtime and eliminating mandatory
overtime
•Ensuring adequate nurse staffing levels and
supporting acuity-based staffing tools
•Recognizing nurses' need for work-life
balance
•Encouraging and developing a workplace
culture of collaboration between nurses and
physicians
Decision-making is a systematic approach, and
we cannot consider components of the problems
separately. In other words, there is a correlation
between the elements of decision-making in the
real world. However, the traditional AHP can be
considered the proposed model's particular case
when the correlation effect between criteria is
ignored.
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