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ABSTRACT 

Healthcare professionals, especially nurses and pre-hospital emergency (PHE) staff, are influenced by many stress-
ors due to their responsibility to provide comfort as well as care and treatment of patients. The aim of the present 
study was to identify and rank the occupational stressors in nurses and PHE staff using Fuzzy Analytic Hierarchy 
Process (FAHP) method. In this cross-sectional study, occupational stress factors in nurses and PHE staffs were 
identified and ranked by 30 experts, using FAHP method. Occupational stress factors were collected by General 
Health Questionnaire (GHQ), Job Stress Questionnaires as well as a literature review. Among the occupational 
stress factors in nurses, the highest scores were related to “Incompatibility between work schedule and life condi-
tions” (0.03986) and “Being criticized by supervisors” (0.03723), respectively. The most common stress factors 
in PHE staff were related to “Care of patients with critical health conditions” (0.07258), “High number of mis-
sions” (0.07056), respectively. The overall results of this study showed that managerial factors and factors related 
to patient care are the most important causes of occupational stress among nurses and PHE staff. These factors 
should be considered in the implementation of control strategies for reducing and managing occupational stress.  
 
Keywords: Occupational stress factors, nurses, pre-hospital emergency staff, FAHP method 
 
 
 

INTRODUCTION 

Today, stress is taken into consideration 
by doctors, psychologists, behavioral and 
management scientists as the most important 
factor causing mental, physical and 
behavioral disorders (Pashib et al., 2015). The 

National Institute for Occupational Health 
and Safety (NIOSH) has defined occupational 
stress as a harmful physical and emotional 
response that occurs when job requirements 
are not consistent with employees’ abilities 
and needs (DHHS, 2008). Previous studies 
have shown about 30 percent of workforce in 
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developed countries suffer from occupational 
stress and this number is higher in newly 
industrialized and developing countries. Just 
in America, about 11 million people suffer 
from occupational stress (Hoel et al., 2001; 
Nazari et al., 2015). Occupational stress has 
physical, mental and behavioral compli-
cations. Physical complications include 
cardiovascular, gastrointestinal, musculo-
skeletal and immune system disorders, 
various cancers and increased incidence of 
injuries and accidents. Behavioral outcomes 
of occupational stress include work 
absenteeism, smoking, sleep disorders, 
alcohol and drug abuse, and addiction (LaDou 
and Harrison, 2007; Yaribeygi et al., 2017). In 
addition, chronic exposure to occupational 
stressors can cause occupational burnout 
syndrome. Burnout has three sub-dimensions 
of emotional exhaustion, depersonalization 
and personal accomplishment (Tuna and 
Baykal, 2014; Nazari et al., 2016). 

The evidence showed that the type of 
work can have a major role in employees’ 
stress (Adriaenssens et al., 2017). Medical-re-
lated professions such as nursing and pre-hos-
pital emergency are influenced by various 
stressors due to their responsibility to provide 
comfort and convenience for patients as well 
as their care and treatment (Motie et al., 2010; 
Rahmani et al., 2010; Jahangiri et al., 2016). 
Nurses constitute that 80 percent of employ-
ees in Iran health care system and 80 percent 
of workload in this system is laid upon them 
(Hazavehei et al., 2017). They experience a 
wide range of occupational stress because of 
their work type, skill, emotional burden and 
full care of patients (McVicar, 2003). Occu-
pational stress has been identified as one of 
the five causes of turnover among nurses 
(Letvak and Buck, 2008). 

In order to protect health of individuals, 
disaster management and medical emergency 
staff (Pre-hospital) are responsible for provid-
ing health services to patients in an emer-
gency and, if necessary, transporting them to 
medical centers. This profession is also one of 
the most stressful jobs for some reasons in-

cluding time pressure, patients’ critical situa-
tion, patient’s companions expectations, open 
workplace, fear of incompetency in saving 
dying patients, decision-making in critical sit-
uations (Scullion, 1992). Previous studies 
showed that occupational burnout, an ad-
vanced and chronic form of occupational 
stress, is very common in nurses and PHE 
staff (Jalili et al., 2013; Tuna and Baykal, 
2014; Howlett et al., 2015; Nazari et al., 
2016). Since the causes of occupational stress 
and burnout are similar, identifying stressors 
can be used to identify pro-active strategies 
for coping with occupational stress and burn-
out (Chou et al., 2014; Bagnall et al., 2016; 
Nazari et al., 2016; Mattei et al., 2017). 

Considering the critical role of nurses and 
pre-hospital emergency technicians in health-
care system, it is necessary to determine the 
exposure to these factors and work pressures 
and to reduce exposure to stressors. Given the 
significance of the issue, implementation of 
control measures may, to some extent, resolve 
stress-induced problems. On the other hand, 
since financing the implementation of all 
stress reduction techniques is not possible, it 
is required to rank the factors. This study was 
conducted with the aim of prioritizing the 
ways of reducing exposure to occupational 
stressor in nurses and pre-hospital emergency 
(PHE) staff. In this study, uncertainty of the 
judgment is involved in the decision-making 
process using a fuzzy number. 

 
MATERIALS AND METHODS 

In this qualitative cross-sectional study, at 
first occupational stressors in nursing and 
PHE staff were extracted from previous stud-
ies to be ranked and evaluated by experts. 
Nurses’ stressors were adapted from related 
articles (Gray-Toft and Anderson, 1981; 
Tyson et al., 2002; Lambert et al., 2004; 
Rothmann et al., 2006; Sveinsdóttir et al., 
2006; Noorian et al., 2010; Rahmani et al., 
2010; Torshizi and Ahmadi, 2011; Wang and 
Kong, 2011; Dagget et al., 2016; Johan et al., 
2017) and organized as five main dimensions 
and 51 sub-dimensions. For PHE staff, in ad-
dition to related articles (Hawley, 1992; Essex 
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and Scott, 2008; Nirel et al., 2008; Motie et 
al., 2010; Tehrani et al., 2012; Akbar 
Aghaeinejad et al., 2014), the revised version 
of nurses' job stressors questionnaire was also 
considered and occupational stressors ex-
tracted as five main dimensions and 30 sub-
dimensions. 

In the next stage, identified stressors in the 
first phase, were prepared in pairwise com-
parison questionnaires to be evaluated and 
ranked by 30 experts (15 in nursing and 15 in 
PHE) using Fuzzy analytic hierarchy process 
(FAHP). Experts in each job category in-
cluded five faculty members and 10 supervi-
sors with at least 5 years work experience in 
nursing or PHE. Each expert compared the 
stress dimensions and sub-dimensions using 
the values in Table 1.  

Consistency of pairwise comparisons was 
checked by Consistency Ratio (C.R) index 
through dividing the consistency index by the 
random consistency ratio matrix (Table 2), 
and the values less than 0.1 were considered 
as accepted judgments (Hajkowicz et al., 
2000; Mazurek, 2017). In cases where the 
value of the consistency ratio was more than 
0.1, the pairwise comparisons were revised. 
Finally the weight of each dimension and sub-
dimension was calculated using Chang’s „ex-
tent analysis method” (Chang, 1992, 1996). 

 
FAHP method 

FAHP is one of the Multi-Criteria 
Decision Making (MCDM) techniques in the 
Operations Research (OR) approach which 
could be applied as a decision support tool 
when making decisions with various 
qualitative and quantitative criteria (Çimren 
et al., 2007; Saaty, 2008). Fuzzy multi-criteria 

decision-making method is a combination of 
fuzzy logic and fuzzy multiple attribute 
decision-making processes (Chang, 1996). 
Fuzzy sets theory was first proposed by 
Professor Zadeh in 1965, which is used in 
solving problems in which parameters and 
values cannot be accurately stated. This 
approach is a very appropriate tool to deal and 
get along with uncertainty and modeling of 
linguistic variables. Its aim is to develop an 
approximate reasoning by using the fuzzy sets 
theory in which uncertainty of the judgment is 
involved in the decision-making process 
using a fuzzy number (Kwong and Bai, 2002; 
Honarbakhsh et al., 2018). 

The typical MCDM problem deals with 
the evaluation of a set of alternatives in terms 
of a set of decision criteria. In these 
techniques, research is conducted based on 
the experts’ opinion and are more useful in 
analyzing issues as they are less susceptible to 
sample size and n<p problem (Number of 
Variables Exceeds the Number of Observat-
ions), and sampling is not necessary to use 
these techniques. Moreover, the method for 
data collection in these techniques is a 
snowball sampling method, in which the 
theoretical adequacy of the data is important 
rather than the sample size. 

As MCDM techniques are based on expert 
judgment, and number of qualified experts is 
usually limited to 5 and 25 (Armacost et al., 
1994; Peterson et al., 1994; Mawapanga and 
Debertin, 1996; Al-Harbi, 2001; Landeta, 
2006; Arof, 2015; Kil et al., 2016). In other 
words, the advantage of these methods is that 
they do not require a large sample size, and 10 
to 15 qualified experts are adequate to 
prioritize and solve complex problems. 

 

Table 1: Linguistic Scale and corresponding fuzzy numbers  

Reciprocal value of triangular 
fuzzy number 

Triangular fuzzy number Linguistic Scale 

(1,1,1) (1,1,1) Just equal 
(2/3, 1, 2) (1/2, 1, 3/2) Equally important  

(1/2,2/3,1) (1,3/2,2) Weakly important 
(2/5,1/2,2/3) (3/2,2,5/2) Strong more important 
(1/3,2/5,1/2) (2,5/2,3) Very Strong more important 
(2/7,1/3,2/5) (5/2,3,7/2) Absolute more important 
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Table 2: Inconsistency random matrix Index (Brunelli, 2014) 

10 9 8 7 6 5 4 3 2 1 
N 

1.49 1.45 1.41 1.34 1.24 1.12 0.9 0.52 0 0 

RI (Random Consistency 
Ratio Index) 

 
 
Chang’s extent analysis 

Initial version of FAHP which was pro-
posed by two Dutch researchers, van Laar-
hoven and Pedrycz, in 1983, was based on a 
logarithmic least squares method (Van 
Laarhoven and Pedrycz, 1983; Chang, 1996). 
The complexity of this method led to proposal 
of another method by Chang in 1996 called 
„extent analysis method”, where fuzzy logic 
and fuzzy triangular numbers are applied for 
AHP pairwise comparisons. The triangular 
fuzzy number is a fuzzy number that equation 
of this is as follows (Zadeh, 1965; Chang, 
1996): 

/ 			
/ 	

															 	
 

 Eq. 1 

where  and  stand for the lower and up-
per limits, respectively; and m is the most 
probable value of a fuzzy number. Therefore, 
triangular fuzzy number display by ( , , ).  

If X = {x1, x2,…,xn} be set of object and 
G = {g1, g2,…,gn} be set of goal, according 
to extent analysis method, the value of ex-
tended analysis m for each object can be cal-
culated as follows:  

 
, , … , , 1,2, … , , Eq. 2 

where  are triangular fuzzy number. 
The results of this study were calculated from 
FAHP method by Chang’s extended analysis 
as following steps (Chang, 1996; 
Honarbakhsh et al., 2018): 

 

Step 1: The values of fuzzy synthetic ex-
tent (s) for i-th object calculated by Eq. 3:  

 

S 	∑ M 					 ∑ ∑ M     Eq. 3 

where      means extensive multiply of two 
fuzzy numbers and each of obtained fuzzy 
numbers represents a relative weight of a di-
mension ratio to another dimension. 

To obtain ∑  needs to perform 
fuzzy additional operation as follows: 

 
∑ 	 ∑ ∑ ∑ 	 Eq. 4 

∑ ∑ 	 ∑ ∑ ∑ 			

	 Eq. 5 

Then the inverse of equation 5 was calcu-
lated as follows: 

∑ ∑ 	
∑

,
∑

,
∑

   

 Eq. 6 

 
Step 2: The degree of possibility com-

puted for 
, , 	 	 , ,  

min , 	  Eq.7 

Eq. 7 can be displayed as follows: 

∩

	

1,							
0,							

, 			
    Eq.8 
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where d is the ordinate of largest intersec-
tion point of D between the M1 and M2 
(Figure 1). 

 
Figure 1: The intersection between M1 and M2 

(Tang and Lin, 2010) 

 

 
Step 3: The degree of possibility for con-

vex fuzzy number that are higher than K con-
vex fuzzy number Mi Computed as follows: 

 
, , … , 	

	 	 …	

	 , 1,2,3, … ,        Eq. 9 

If we suppose equation 10 is true: 
 

min 	   Eq. 10 

then, the weight vector is obtained as fol-
lows: 

, , … , 	    Eq. 11 

 
Step 4: Finally, the normalized weight of 

vector was calculated as follows:  
1 , 1 ,… , 	     Eq. 12 

where W is non-fuzzy number. 
Eventually, total ranking of sub-dimen-

sion regardless of their main dimensions was 
calculated by multiplying the normal weight 
of main dimensions and normal weight of 
each sub-dimensions related to the main di-
mensions. 

 
RESULTS 

Tables 3 and 4 show the identified occu-
pational stress factors among nurses and PHE 
staff, respectively. Figure 2 shows the results 
of FAHP weights of occupational stress fac-
tors in different dimensions among nurses. As 
can be seen, the highest and lowest weights 
were related to managerial and environmental 
stressor factors, respectively. Regarding pa-
tient care, personal, environmental, manage-
rial and interpersonal stressors, maximum 
weights were related to cardiopulmonary ar-
rest of patients, incompatibility between work 
schedule and life conditions, lack of oppor-
tunity for rest, insufficient pay and being crit-
icized by supervisors in the presence of oth-
ers, respectively (Figure 2).  

The overall ranking of stressors in nurses 
showed that the most common stressors in 
nurses include „incompatibility between 
work schedule and life conditions, being crit-
icized by superiors in the presence of others, 
lack of interest to work in the current ward, 
inability to making decisions in emergency 
situations and cardiopulmonary arrest of pa-
tients” (Figure 3). 
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Table 3: Identified dimensions and sub-dimensions of occupational stressors among nurses 
R

ow
 

Dimen-
sion  

Sub-dimension Code 

1 

S
tr

es
sf

ul
 fa

ct
o

rs
 o

f p
at

ie
nt

 c
ar

e 
(P

C
) 

 

Watching a patient suffer P.C1 
Patients congestion in ward P.C2 
Care of patients who refused treatment P.C3 
Presence of visitors at the impermissible time P.C4 
Care of patients with changeable and critical condition  P.C5 
Performing painful and aggressive procedures on patient P.C6 
Contact with contaminated objects P.C7 
Inability to answer the patient’s questions P.C8 
Concerns about complaints of patient’s companions  P.C9 
Transmission risk of infectious diseases P.C10 
Improper expectations of patients and their families  P.C11 
Cardiopulmonary arrest of patients P.C12 
Doing some special cares such as mouth washing and cleaning the genital 
area 

P.C13 

Absence of physician during the patient’s death P.C14 

2 

P
er

so
na

l 
st

re
ss

fu
l f

ac
-

to
rs

 (
P

) 

Incompatibility between work schedule and life conditions P1 
Lack of interest to work in the current ward P2 
Fear of making a mistake  P3 
Inability to making decisions in emergency situations P4 
Accountability for consequences of decisions P5 
High level of required technical skill P6 

3 

E
nv

iro
nm

en
ta

l 
st

re
ss

fu
l f

ac
to

rs
 (

E
) 

 

Disorganization of equipment in the ward E1 
Visitor’s noise E2 
Limited space on the ward for visitors E3 
Improper ventilation of the ward E4 
Lack of place for rest E5 
Lack of opportunity for rest E6 
Long distance between patients’ rooms E7 
Unavailability or shortage of equipment and facilities E8 

4 

In
te

rp
er

so
na

l s
tr

es
sf

ul
 

fa
ct

or
s 

(I
P

) 
 

Being criticized by supervisors in the presence of others IP1 
Disrespectful behavior from patients and their companions IP2 
Inadequate support by supervisor/manager IP3 
Incorrect judgment of patient’s companions  IP4 
Lack of coordination between nurses and doctors IP5 
Negligence of a colleague or evasion of work IP6 
Lack of opportunity to share experiences and feelings with other personnel in 
the unit 

IP7 

Failure in communication  IP8 

5 

M
an

ag
em

en
t s

tr
es

sf
ul

 fa
ct

o
rs

 (
M

) 

Shortage of staff M1 
Unavailability of doctors in case of emergency M2 
Unexpected and unplanned work M3 
Complication of legal responsibilities M4 
Insufficient pay M5 
Lack of opportunity to promotion M6 
Inequality between staff M7 
Working in the fixed shift M8 
Non-occupational tasks such as much office work M9 
Inadequate or poor quality of training M10 
Shiftwork circulation M11 
Feeling of being constantly controlled by managers and superiors M12 
Frequent change of workplace in different wards M13 
Lack of participation in policy-making decisions M14 
Lack of coordination between laboratory and radiology units with the needs of 
the patient  

M15 
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Figure 2: Ranking of occupational stressors from expert nurse’s point of view (FAHP Model) in different 
dimensions and sub-dimensions (A: dimension; B: patient care stressor; C: management stressor; D: 
environmental stressor; E: inter personal stressor, F: personal stressor) (refer to Table 3 for information 
on codes). 
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Figure 3: Ranking occupational stressors in nurses regardless of the main categories (dimensions) of 
stressors using FAHP model (refer to Table 3 for information on codes  .)  
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Figure 4 (refer to Table 4 for information 
on codes) shows the results of FAHP weights 
of occupational stress factors in different di-
mensions among PHE staff. As shown, the 
highest and lowest weight, were related to the 
patient care and managerial stressors, respec-
tively. Maximum weight in the areas of pa-
tient care, personal, interpersonal, environ-
mental and managerial stressors were related 
to care of patients with critical health condi-
tions, fear of making a mistake in duty, inter-

vention of patient’s companions in emer-
gency care, lack of opportunity for rest and 
shortage of technicians, respectively. The to-
tal ranking of stressors in PHE staff regardless 
of the main categories showed that the most 
common stressors in this profession include 
„care of patients with critical health condi-
tions, high number of missions, blaming of 
yourself when arriving late, fear of making 
mistakes in duty and care of patients who do 
not cooperate” (Figure 5).

 
 
Table 4: Identified dimensions and sub-dimensions of occupational stressors in pre-hospital emergency 
(PHE) staff  

Row Dimensions Sub-dimensions Code 

1 

P
at

ie
nt

 c
ar

e 
st

re
ss

fu
l f

ac
to

rs
 

  

Driving with high speed in an emergency condition P.C1 
High number of missions P.C2 
Care of patients who do not cooperate P.C3 
Watching a patient suffer P.C4 
Blaming of yourself when arriving late P.C5 
Care of patients with critical health conditions P.C6 
Contact with contaminated objects P.C7 

2 

M
an

ag
em

en
t 

st
re

ss
fu

l f
ac

-
to

rs
 

Shortage of technicians for missions M1 
The lack of an accurate assessment of employees performance by 
management 

M2 

Lack of participation in policy-making decisions  M3 
Employing inexperienced staff M4 
Shortage of technicians in the ambulance M5 

3 

In
te

rp
er

so
na

l 
st

re
ss

fu
l f

ac
to

rs
 

 

Disrespectful behavior from patient and companions IP1 
Incorrect judgment of patient’s companions about the care actions IP2 
Fear of physical assault from patient’s companions IP3 
Intervention of patient’s companions in emergency care IP4 
Unavailability of doctors in emergencies IP5 
The neglect of the destination hospital staff to the needs of the pa-
tients 

IP6 

Lack of coordination between the technician and physician of center IP7 

4 

E
nv

iro
nm

en
-

ta
l s

tr
es

sf
ul

 
fa

ct
or

s 
 

Lack of adequate place for rest E1 
Lack of opportunity for rest E2 
Confined space of ambulance to action care E3 
Unavailability or shortage of equipment and facilities E4 
Noise of patient’s companions E5 
Noise of wireless and alarm E6 

5 

P
er

so
na

l 
st

re
ss

fu
l 

fa
ct

or
s 

Incompatibility of work schedule with life conditions P1 
Accountability to consequences of decisions P2 
Fear of making mistakes in duty P3 
Lack of interest for work in ambulance P4 
Fear of arriving late on the patient's bedside P5 
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Figure 4: Ranking Occupational stressors dimensions and different sub-dimensions in PHE staff using 
FAHP model (A: stress dimensions; B: Patient care stressor; C: Management stressor, D: Interpersonal 
stressor; E: Environmental stressor; F: Personal stressor) (refer to Table 4 for information on codes). 
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Figure 5: Weight and prioritizing occupational stressors in PHE staff regardless of the main categories 
(dimensions) of stressors using FAHP model (refer to Table 4 for information on codes). 
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Consistency index for each of the mean 
number matrixes (m) and the geometric mean 
of the upper and lower limits (g) for occupa-
tional stressors among nurses and PHE is 
shown in Table 5. According to this table, the 
consistency rate for two matrixes, m and g 
was obtained less than 0.1. As a result, the 
fuzzy AHP questionnaire related to nurses 
and emergency personnel is valid and the fi-
nal pairwise matrix comparison is compatible. 

 
DISCUSSION 

The general purpose of this study was to 
evaluate and rank occupational stressors in 
nurses and PHE staff using fuzzy hierarchical 
method. In this study, five categories of fac-
tors affecting the incidence of occupational 
stress in nurses and PHE staff (managerial, 
patient care, personal, interpersonal, interper-
sonal and environmental communication fac-
tors) were studied. 

The results showed that the highest and 
lowest weight of stressors in nurses were re-
lated to managerial and environmental fac-
tors, respectively. Torshizi and Ahmadi 
(2011) also showed that the most important 
occupational stressors among Iranian clinical 
nurses (Tehran) are managerial factors. 
Among managerial factors, „insufficient 
pay”, is the first priority in nurses which is 
consistent with the results of a previous study 
performed by Shojaei et al. (2013). 

Among environmental and interpersonal 
factors the highest weight was related to „lack 
of opportunity to rest“ and „being criticized 

by supervisors in the presence of others“, re-
spectively.  

„Cardiopulmonary arrest of patient“ was 
the most important factor among the patient 
care stress factors. This finding is not in line 
with Lambert’s study (Lambert et al., 2004) 
that showed „Watching a patient suffer” was 
the most important item in this category. As a 
result, the most important factor in terms of 
„interpersonal stressors“ in nurses was recog-
nized as „incompatibility between work 
schedule and life conditions”.  

Prioritizing occupational stressors in 
nurses regardless of the main categories of 
stressors, showed that „incompatibility be-
tween work schedule and life conditions”, 
„being criticized by supervisors in the pres-
ence of others“, „lack of interest to work in 
the current ward“, „inability to making deci-
sions in emergency situations“ and „cardio-
pulmonary arrest of patients“ had the most 
important role in developing occupational 
stress among nurses, respectively. Various 
prioritizing studies have been carried out re-
garding the severity and importance of stress-
ors. Data obtained from the study of Wang 
and Kong (2011) in a surgical unit in Hong 
Kong, showed that „workload“, „lack of sup-
port“, „inadequate preparation” and „conflict 
with other nurses” are the main stressor re-
sources among nurses. In the study of Tyson 
et al. (2002) „inadequate organizational sup-
port“, „misunderstand the real needs of the 
ward by managers”, „conflicts with manag-
ers“, „shortage of personnel“, „increased 
workload due to staff shortage“, „job inse- 
 

 
 
 
Table 5: The values of consistency Ratio (CRm) for AHP paired comparisons matrix 

PHE staff Nurses  

0.006-0.019 0.050-0.041 Areas 

0.037-0.022 0.072-0.026 Patient related stressor  

0.063-0.002 0.061-0.027 Managerial stressor  

0.083-0.033 0.041-0.021 Personal stressor  

0.073-0.057 0.023-0.001 Environmental stressor  

0.030-0.019 0.049-0.024 Interpersonal stressor 

 PHE; Pre-hospital emergency 
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curity“ and „conflict between work and home 
activities“ were recognized as the most im-
portant occupational stress resources among 
nurses. Similarly, in the review study con-
ducted by Sveinsdóttir et al. (2006) on 522 
people of the Nurses Association of Iceland, 
„heavy workload“, „inadequate consultation 
and communication“, „lack of performance 
feedback“, „inadequate source for work“ and 
„interference work with home chores“, were 
the main sources of stress in nurses. 

In the PHE staff, „patient care“ and „man-
agerial“ factors had the highest and lowest 
weight, respectively. Unlike nurses, in PHE 
staff, „managerial factors“ had the lowest pri-
ority among occupational stressors which is 
probably due to differences in the nature and 
working conditions of these two occupational 
groups. Patient care was the most important 
stressor in PHE staff. This is inconsistent with 
the findings of Motie et al. (2010) and Hawley 
(1992) that showed managerial agents as the 
most important stressor in PHE staff (Hawley, 
1992; Motie et al., 2010). It seems that differ-
ent study methods are the main cause of this 
difference. Meanwhile many of the sub-di-
mensions in the category of „patient care 
stressors“ are rooted in managerial factors. 
PHE technicians have the primary role in 
emergencies to get the patient to the physi-
cian. Therefore, they are encountered with a 
variety of stressors associated with patient 
care until they get to the physician. Among 
the management factors affecting the inci-
dence of occupational stress in PHE staff, 
„shortage of technicians for mission“ was of 
the highest score. Among the stressors related 
to patient care, „care of patients with critical 
health conditions“ was of the highest score. 
Among individual factors of stress, „fear of 
making a mistake” earned the highest score. 
Among environment factors, „lack of oppor-
tunity to rest“ and finally among interpersonal 
stressors, „intervention of patient’s compan-
ions in emergency care” were the most stress-
ful factors. 

In PHE technicians, regardless of main 
stress categories, „care of patients with criti-
cal health conditions”, „high number of mis-
sions”, „fear of making mistakes in duty”, 
„care of patients who do not cooperate” were 
the main stress factors, respectively. Some of 
these factors (e.g. shortage of personnel and 
resources) have been reported in other studies 
(Hawley, 1992; Nirel et al., 2008; Motie et al., 
2010) and some others are reported in this 
study. 

The difference in the results of the studies 
performed regarding the stress factors in 
nurses and PHE staff in Iran and other coun-
tries indicates that stressors vary depending 
on the management system in each country 
and region, cultural condition, number of pa-
tients, facilities and physical structure of the 
hospital. 

The final goal of identifying and ranking 
of occupational stressors is determining the 
optimal strategies to reduce occupational 
stress in nurses and PHE staff. From stress 
management perspective, stressors in nurses 
can be divided into two general categories in-
cluding individual factors and factors related 
to management and organization. A combina-
tion of effective management practices and 
individual coping strategies is required for 
stress management of nurses and PHE staff.  

Management practices and organizational 
interventions for stress management are those 
efforts and rules set to manage stress among 
nurses and PHE staff. According to the results 
of the study, most occupational stress among 
nurses and PHE staff, directly or indirectly, 
was related to managerial and organizational 
stressors. Therefore, it seems that taking 
measures at the organization level is a most 
effective strategy to reduce the stress of 
nurses and PHE staff. However, success in 
implementing these strategies largely de-
pends on the participation of employees. Ac-
cording to the results of the study, the follow-
ing organizational strategies are suggested to 
protect nurses and PHE staff against the 
harmful consequence of occupational stress: 
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 Designing the payroll system and match-
ing it with the workload of nurses and 
PHE staff; 

 Modifying work practices and design of 
work-rest system through effective inter-
personal communication; 

 Developing clear professional roles and 
improved organizational climate through 
communication, social support, shared vi-
sion, and feedback; 

 Review the rotation of work shifts; 
 Redesigning the work environment to re-

duce environmental stressors including 
ergonomic interventions in sit-stand 
workstations and office workstations 
(McHugh and Schaller, 1997; Choobineh 
et al., 2012), providing adequate place for 
rest, improving ventilation system, pro-
vide safe environment, etc.); 

 Providing opportunities for social support 
through enhancing peer to peer or super-
visory support; 

 Providing the necessary resources and fa-
cilities and meeting staff needs; 

 Providing opportunities to staff participa-
tion in decisions and reducing hierarchy; 

 Implementing programs and strategies to 
reduce violence against nurses and PHE 
staff. 

Despite the development and implementa-
tion of organizational interventions, the occu-
pational exposure of nurses and PHE staff 
with some of the stressors is inevitable. 
Therefore, individual coping strategies and 
interventions are required to reduce occupa-
tional stress among nurses and PHE staff. 
Coping strategies means the individual skills 
and techniques applied by nurses or PHE staff 
to manage stressful situation including medi-
tation techniques, self-controlling, problem 
solving techniques, training about coping 
with occupational stress, support and advice 
from a psychologist, passive attendance by 
psychologists. 

 
CONCLUSION 

This study showed that managerial and 
patient care factors are the most important 

causes of occupational stress among nurses 
and PHE staff, respectively. With respect to 
the important role of nurses and PHE staff in 
health care management system, effective 
control measures are required to reduce and 
manage stress factors, in order to improve 
their performance and efficiency in saving 
lives. Therefore, it is possible to improve care 
quality in these two professions by organizing 
work environment properly and by enacting 
supportive laws associated with these two 
professions. 

 
LIMITATIONS 

The use of experts (faculty) and staff with 
work experience above 5 years was one of the 
study limitations. Therefore, the results may 
not be generalizable to the paramedic, nurse-
aid and other age categories. Moreover, men-
tal mood and fatigue of PHE staff and nurses 
may have an impact on how to answer the 
questionnaire and it was out of the re-
searcher’s full control. 

 
Acknowledgments 

This study was extracted from the ap-
proved project with the code of 94-01-42-
9771 and was financially supported by Shiraz 
University of Medical Sciences, Shiraz, Iran. 
The authors wish to thank the Research Con-
sultation Center (RCC) at Shiraz University 
of Medical Sciences for their invaluable assis-
tance in editing this manuscript. 

 
Disclosure of conflicting interests 

The authors declare that there is no con-
flict of interest to disclose. 

 
REFERENCES 

Adriaenssens J, Hamelink A, Van Bogaert P. Predic-
tors of occupational stress and well-being in First-Line 
Nurse Managers: A cross-sectional survey study. Int J 
Nurs Stud. 2017;73:85-92. 

Akbar Aghaeinejad A, Eshgh ZM, Peyman A, Cheh-
rehgosha M. Prevalence of occupational stressors from 
the perspective of pre-hospital personnel in disaster 
and emergency medical management center. Adv En-
viron Biol. 2014;2014:73-80. 



EXCLI Journal 2018;17:808-824 – ISSN 1611-2156 
Received: July 05, 2018, accepted: August 13, 2018, published: August 20, 2018 

 

 

822 

Al-Harbi KM. Application of the AHP in project 
management. Int J Project Managem. 2001;19:19-27. 

Armacost RL, Componation PJ, Mullens MA, Swart 
WW. An AHP framework for prioritizing customer 
requirements in QFD: an industrialized housing 
application. IIE Transact. 1994;26:72-9. 

Arof AM. The application of a combined Delphi-AHP 
method in maritime transport research-a review. Asian 
Soc Sci. 2015;11:73-82. 

Bagnall AM, Jones R, Akter H, Woodall J. Inter-
ventions to prevent burnout in high risk individuals: 
Evidence review. Project Report. Public Health 
England. 2016. 

Brunelli M. Introduction to the analytic hierarchy pro-
cess. Berlin: Springer Int. Publ., 2014. 

Chang D. Extent analysis and synthetic decision. In: 
Phua KH, Wang CM, Yeong WY, Leong TY (eds): 
Optimization techniques and applications (pp 352-5). 
Singapore: World Scientific Pub. Co., 1992. 

Chang D-Y. Applications of the extent analysis method 
on fuzzy AHP. Eur J Operat Res. 1996;95:649-55. 

Choobineh AR, Rahimi Fard H, Jahangiri M, 
Mahmood Khani S. Musculoskeletal injuries and their 
associated risk factors. Iran Occup Health. 2012;8:70-
81.[full text in Persian]. 

Çimren E, Çatay B, Budak E. Development of a ma-
chine tool selection system using AHP. Int J Adv Man-
ufact Technol. 2007;35:363-76. 

Chou LP, Li CY, Hu SC. Job stress and burnout in 
hospital employees: comparisons of different medical 
professions in a regional hospital in Taiwan. BMJ 
Open. 2014;4:e004185. 

Dagget T, Molla A, Belachew T. Job related stress 
among nurses working in Jimma Zone public hospitals, 
South West Ethiopia: a cross sectional study. BMC 
Nursing. 2016;15:39. 

DHHS, Department of Health and Human Services, 
Centers for Disease Control and Prevention, National 
Institute for Occupational Safety: Exposure to stress: 
Occupational hazards in hospitals. Washington, DC: 
DHHS, 2008. (DHHS (NIOSH) Publ. No. 2008–136).  

Essex B, Scott LB. Chronic stress andassociated cop-
ing strategies among volunteer ems personnel. Prehosp 
Emerg Care. 2008;12:69-75. 

Gray-Toft P, Anderson JG. The nursing stress scale: 
development of an instrument. J Behav Assess. 1981;3: 
11-23. 

Hajkowicz S, Young M, MacDonald DH. Supporting 
decisions: Understanding natural resource manage-
ment assessment techniques. Adelaide, Australia: Pol-
icy and Economic Research Unit, CSIRO Land and 
Water, 2000.  

Hawley MP. Sources of stress for emergency nurses in 
four urban Canadian emergency departments. Journal 
of emergency nursing: JEN: official publication of the 
Emergency Department Nurses Association 1992;18: 
211-6.  

Hazavehei SMM, Moghadam K, Melika S, Bagheri 
Kholenjani F, Ebrahimi H. The influence of educa-
tional interventions to reduce occupational stress: A 
systematic review. Health Saf Work. 2017;7:363-74 
[in Persian]. 

Hoel H, Sparks K, Cooper CL. The cost of violence/ 
stress at work and the benefits of a violence/stress-free 
working environment. Geneva: International Labour 
Organization, 2001. 

Honarbakhsh M, Jahangiri M, Ghaem H, Farhadi P. 
Respiratory protection program compliance in Iranian 
hospitals: application of fuzzy analytical hierarchy pro-
cess. Workplace Health Saf. 2018;66:173-82. 

Howlett M, Doody K, Murray J, LeBlanc-Duchin D, 
Fraser J, Atkinson PR. Burnout in emergency depart-
ment healthcare professionals is associated with coping 
style: a cross-sectional survey. Emerg Med J. 2015;32: 
722-7. 

Jahangiri M, Rostamabadi A, Hoboubi N, Tadayon N, 
Soleimani A. Needle stick injuries and their related 
safety measures among nurses in a university hospital, 
Shiraz, Iran. Safety and Health at Work. 2016;7:72-7. 

Jalili M, Roodsari GS, Nia AB. Burnout and associated 
factors among Iranian emergency medicine practition-
ers. Iran J Public Health. 2013;42:1034-42.  

Johan S, Sarwar H, Majeed I. To identify the causes of 
stress among nurses working in intensive care unit of 
Ittefaq Hospital Lahore. Int J Soc Sci Managem. 2017; 
4:96-109.  

Kil SH, Lee DK, Kim JH, Li MH, Newman G. 
Utilizing the analytic hierarchy process to establish 
weighted values for evaluating the stability of slope 
revegetation based on hydroseeding applications in 
South Korea. Sustainability. 2016;8:58. 

Kwong C-K, Bai H. A fuzzy AHP approach to the de-
termination of importance weights of customer re-
quirements in quality function deployment. J Intell. 
Manufact. 2002;13:367-77. 

LaDou J, Harrison R. Current occupational & environ-
mental medicine: New York: McGraw-Hill, 2007. 



EXCLI Journal 2018;17:808-824 – ISSN 1611-2156 
Received: July 05, 2018, accepted: August 13, 2018, published: August 20, 2018 

 

 

823 

Lambert VA, Lambert CE, Itano J, Inouye J, Kim S, 
Kuniviktikul W, et al. Cross-cultural comparison of 
workplace stressors, ways of coping and demographic 
characteristics as predictors of physical and mental 
health among hospital nurses in Japan, Thailand, South 
Korea and the USA (Hawaii). Int J Nurs Stud. 2004; 
41:671-84.  

Landeta J. Current validity of the Delphi method in so-
cial sciences. Technol Forecast Soc Change. 2006;73: 
467-82. 

Letvak S, Buck R. Factors influencing work productiv-
ity and intent to stay in nursing. Nursing Economics. 
2008;26:159-165. 

Mattei A, Fiasca F, Mazzei M, Necozione S, Bianchini 
V. Stress and burnout in health-care workers after the 
2009 l’Aquila earthquake: a cross-sectional observat-
ional study. Front Psychiatry. 2017;8:98. 

Mawapanga MN, Debertin DL. Choosing between 
alternative farming systems: an application of the 
analytic hierarchy process. Rev Agric Econ. 1996;18: 
385-401. 

Mazurek J. On inconsistency indices and inconsistency 
axioms in pairwise comparisons. arXiv preprint 
arXiv:170305204. 2017. 

McHugh ML, Schaller P. Ergonomic nursing 
workstation design to prevent cumulative trauma 
disorders. Computers in Nursing. 1997;15:245-52. 

McVicar A. Workplace stress in nursing: a literature 
review. J Adv Nurs. 2003;44:633-42. 

Motie MR, Kalani MR, Samadi A, Eshaghi H, Ghobadi 
P. Prevalence of job stressorsin male pre-hospital 
emergency technicians. Quart J Fundam Mental 
Health. 2010;12:420-9 [in Persian]. 

Nazari F, Mirzamohamadi M, Yousefi H. The effect of 
massage therapy on occupational stress of Intensive 
Care Unit nurses. Iran J Nurs Midwifery Res. 2015;20: 
508.  

Nazari H, Jariani M, Beiranvand S, Saki M, Aghajeri 
N, Ebrahimzadeh F. The prevalence of job stress and 
its relationship with burnout syndrome among the 
academic members of Lorestan University of Medical 
Sciences. J Caring Sci. 2016;5:75-84. 

Nirel N, Goldwag R, Feigenberg Z, Abadi D, Halpern 
P. Stress, work overload, burnout, and satisfaction 
among paramedics in Israel. Prehosp Disaster Med. 
2008;23:537-46. 

Noorian C, Parvin N, Mehrabi T. Evaluation of the re-
lationship between occupational stress and general 
health condition in nurses working in Isfahan univer-
sity hospitals 2005. Commun Health J. 2010;5:45-52. 

Pashib M, Seyedmoharrami I, Mohammadi S, Maryam 
T. Stress management group therapy on job satisfac-
tion and general health in nurses. J Torbat Heydariyeh 
Univ Med Sci. 2015;3:1-7 [in Persian]. 

Peterson DL, Silsbee DG, Schmoldt DL. A case study 
of resources management planning with multiple 
objectives and projects. Environ Managem. 1994;18: 
729. 

Rahmani F, Behshid M, Zamanzadeh V, Rahmani F. 
Relationship between general health, occupational 
stress and burnout in critical care nurses of Tabriz 
teaching hospitals. Iran J Nursing. 2010;23:54-63 [in 
Persian]. 

Rothmann S, van der Colff J, Rothmann J. Occupa-
tional stress of nurses in South Africa. Curationis. 
2006;29:22-33. 

Saaty TL. Decision making with the analytic hierarchy 
process. Int J Services Sci. 2008;1:83-98.  

Scullion P. Stress and the student nurse in accident and 
emergency nursing. Brit J Nursing. 1992;1:27-30. 

Shojaei F, Batebi A, Sadeghi R, Hosseini M, Vaezi M, 
Jafari S. Occupational stress and its determinants 
among nursing staff of hospitals affiliated to Zanjan 
University of Medical Sciences in 2011. J Health De-
velop. 2013;2:74-82 [in Persian]. 

Sveinsdóttir H, Biering P, Ramel A. Occupational 
stress, job satisfaction, and working environment 
among Icelandic nurses: a cross-sectional question-
naire survey. Int J Nursing Stud. 2006;43:875-89. 

Tang Y-C, Lin T W. Application of the fuzzy analytic 
hierarchy process to the lead-free equipment selection 
decision. Int J Business Syst Res. 2010;5:35-56.  

Tehrani H, Shojayizade D, Hoseiny S, Sh A. Relation-
ship between mental health, personality trait and life 
events in nurses working in Tehran Emergency Medi-
cal Service (Tehran 115). Iran J Nursing. 2012;25:52-
9. 

Torshizi L, Ahmadi F. Job stressors from clinical 
nurses’ perspective. Iran J Nursing. 2011;70:49-90 [in 
Persian]. 

Tuna R, Baykal Ü. The relationship between job stress 
and burnout levels of oncology nurses. Asia-Pacific J 
Oncol Nurs. 2014;1:33. 



EXCLI Journal 2018;17:808-824 – ISSN 1611-2156 
Received: July 05, 2018, accepted: August 13, 2018, published: August 20, 2018 

 

 

824 

Tyson PD, Pongruengphant R, Aggarwal B. Coping 
with organizational stress among hospital nurses in 
Southern Ontario. Int J Nursing Stud. 2002;39:453-9. 

Van Laarhoven P, Pedrycz W. A fuzzy extension of 
Saaty's priority theory. Fuzzy Sets and Systems. 
1983;11:229-41. 

Wang W, Kong AWM. Relationship between job stress 
level and coping strategies used by Hong Kong nurses 
working in an acute surgical unit. Appl Nursing Res. 
2011;24:238-43. 

Yaribeygi H, Panahi Y, Sahraei H, Johnston TP, Sa-
hebkar A. The impact of stress on body function: A re-
view. EXCLI J. 2017;16:1057-72. 

Zadeh LA. Information and control. Fuzzy Sets. 
1965;8:338-53. 

 

 


