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Abstract: Background: Stress is frequently associated with critical care nursing. Nurses experience stressful situations in 
their daily working environments. Objective: To study occupational stress and stressors experienced by nurses working in 
intensive care units at public hospitals of Khartoum state. Methods: A cross-section study was carried at 14 public hospitals. A 
sample of 139 nurses was chosen by a simple random sampling technique. The nurses were interviewed by a questionnaire 
including Expanded Nursing Stress Likert Scale and the main factors that contribute to work-related stress. Data was managed 
by statistical package for social science version 20. Results: The mean score of overall occupational stress experienced by 
nurses was 1.88 with standard deviation of 0.50. The analysis of stress domains revealed that nurses rated the death and dying 
situations as the most stressful (M=2.23; SD=0.56), followed by workload (M=2.16; SD=0.61) and problems with supervisors 
(M=2.07; SD=0.82). The mean of occupational stress perceived when dealing with patients and their families was 1.92 ± 0.62 
and stress due to uncertainty concerning treatments was 1.92 ± 0.68. While less occupational stress encountered in situations of 
problems with peers (M=1.89; SD=0.72), inadequate preparations (M=1.87; SD=0.74) and conflicts with physicians (M=1.73; 
SD=0.68). The least stressful domain was discrimination (M=1.10; SD= 0.82). Perceived occupational stress is significantly 
affected by socio-demographic determinants of participants such as marital status, working experiences and the type of ICU. 
Conclusions: The main sources of stress experienced by critical care nurses in Khartoum state hospitals were death and dying 
situations and workload. Work experiences were found to be significantly associated with stress perception in critical care 
nurses. The findings suggest that perceived stress does vary within different types of intensive care units.  
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1. Introduction 

Occupational stress is defined as the harmful physical and 
emotional responses that occur when the requirements of the 
job do not match the capabilities, resources, or needs of the 
worker [1]. It occurs when the demands of a working 
environment overpower the capacities of workers to cope 
with. It can affect all types of workers and all professional 
occupations [2, 3]. Work related stress causes physical and 
psychological disorders [4]. It also causes change in a 

person's physiology that forces them to deviate from their 
normal functions and work environment [4]. 

The effects of occupational stress are considered to be 
devastating to both employees and employers [5]. For the 
organization, the results are disorganization, disruption in 
normal operations, and decrease in productivity [5]. For the 
employee, the effects of occupational stress are three folds 
that of the organization [5]. Studies showed that stress on 
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nurses would lead to absenteeism and turnover [6]. These 
factors together with the burnout phenomena among nurses 
would affect the quality of patient care. That result in 
increased mortality among patients, failure to rescue and 
patient dissatisfaction [6].  

Some studies showed that lack of job satisfaction can be a 
source of stress, while high satisfaction can alleviate the 
effects of stress [7]. Furthermore job stressors are predictive 
of job dissatisfaction [8]. Stress issues are considered to 
continue to exert influence on dissatisfaction and turnover for 
nurses [9-10-11]. 

The main stressors regarding nurses’ work are workload, 
relationships with other clinical staff, leadership and 
management style, emotional needs of patients and their 
families, poor patient diagnosis, death and dying, shift 
working and lacking of reward [12].  

The lack of supportive relationship or poor relationship 
with colleagues and supervisors are also potential sources of 
stress [12-13]. A study found that work overload, 
uncooperative patients, criticism, negligent colleagues, lack 
of support from supervisors, and problems with physician 
caused stress to hospital nurses [14]. 

Sources of stress in nursing include also physical labor, 
suffering and emotional demands of patients and families, 
work hours, shift work, interpersonal relationships like inter- 
and intra-professional conflict, and other pressures that are 
central to the nursing work [15, 16]. 

Nursing as an occupation has high level of stress [17, 18] 
that has a significant health problem and is a major cause of 
ill health at work [19-20]. Occupational stress, coping, and 
burnout among nurses are of universal concern to all 
managers and administrators in the area of health care [21]. 
Occupational stress encountered by critical care nursing 
could affect the nurse performance and reduce the 
capabilities to provide the appropriate care to patients in the 
ICU, hence the magnitude of stress need to be assessed.  

Relatively few studies were conducted concerning 
occupational stress among nurses in Sudan. This study 
identified the overall stress among nurses working in ICUs 
and the main factors that contribute to work-related stress. It 
could be used to guide preventive measures and to provide 
methods to reduce the job stress experienced by nurses in 
ICUs. 

2. Methods  

This is a cross-sectional hospital-based study carried out in 
14 public hospitals in Khartoum state which is one of the 
eighteen states of Sudan. It is the most populated (5,274,321 
in 2008 census), and it contains the city of Khartoum, which 
is the national capital of Sudan. Each of the selected hospitals 
contains intensive care units, and provides secondary and 
tertiary level health services. The ICUs were general and 
specialized (respiratory, cardiology, neurology and 
paediatrics) depending on the type of hospitals. 

The participants of this study were nurses working in ICUs, 
in public hospitals of the Khartoum state, at least working for 

the last six months. All nurses who satisfied these criteria and 
who were working during the period of the study are included. 
Those under training or work as a par-timer are excluded. 

Sample size and sampling methods: 
Study included all intensive care units in Khartoum state 

public hospitals 
Sample size was calculated by the formula:(n) = NZ2 P (1-

P)/ Ne2+ Z2 P (1-P) 
Where n is the sample size, N is the population size (242 

nurses), e is the level of precision (0.05), Z is1.96 at 95% 
confidence and P is the prevalence. The prevalence rates of 
stress among nursing staff vary across studies with 
researchers reporting rates of 29 to 40% [22-25]. 

Accordingly the sample size was 138 
Sampling technique: Simple random sampling was used to 

select the ultimate unit (nurses). All hospitals with ICU were 
covered and the sample size from each hospital was 
determined using the probability proportionate to size (PPS) 

Sample size for each hospital was calculated using the 
equation: ni= (Ni/N)*n 

Where Ni is the total population for one hospital, ni is the 
sample size for one hospital, n is the target sample size of the 
study, N is the population size of all nurses in the hospitals 

Method of data collection was individual interview of 
nurses using structured standard questionnaire including 
modified 58 items of Expanded Nursing Stress Scale 
(ENSS). Each item in the scale requires the respondents to 
rate the perception at four points ranged from1 for never 
stressful to 4 for extremely stressful and 0 for not applicable.  

The higher the score, the more the respondent agrees that 
the situation was stressful. Total and sub-scales scores were 
derived from this instrument.  

The summation of all the items in ENSS was equal to the 
final occupational stress score of each nurse. The scores of 
each subscale or domain were added up. The Cronbach’s 
coefficient alpha of the ENSS was 0.96. This value indicated 
it was an instrument with high reliability to assess for the 
stress level of nurses [26]. 

Ethical clearance: In order to conduct this study this 
proposal was endorsed by Khartoum State Ministry of Health 
as well as from hospitals managers. The study participants 
were signed informed consent  

Data Management: 
Data was entered, managed and analysed using statistical 

package for social science version 21. Descriptive statistic and 
inferential statistics were produced. Minimum significance 
level was set at 0.05. Means, standard deviations and 
frequencies were presented. Prior to MANOVA analysis, 
Pearson correlation of ENSS subscales (domains) was carried 
out to identify the correlation between items at significant level 
of 0.01. Multiple Analysis of Variance (MANOVA)was carried 
to test the effect of marital status, working experiences and the 
types of ICU on occupational stress of nurses. 

3. Results 

Nurses’ characteristics: The overall response rate was 
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100%. The majority of the study participants were females, 
110(79.1%) and males were 29(20.9%) [Table 1]. One 
hundred and six (76.3%) of participants aged 20–29 years 
and 33 (23.7%) aged 30 to 49 years [Table 1]. Most of the 
participants were single 108(77.7%) [Table 1]. Seventy 
nurses (50.1%) had 3 years or less of working duration, 57 
(41.0%) had 3 to 9 years and 12 (8.6%) had more than 9 
years [Table 1]. Eighty six of the participants (61.8%) had 
bachelor of nursing science and 53(38.2%) had diploma or 
post graduate certificate in nursing science [Table 1]. The 
majority of nurses had income less than 1000 Sudanese 
Geneh per month, 108 (77.7%) [Table 1]. 

Table 1. Demographic and economic profiles of nurses working in ICUs in 

public hospitals of Khartoum state, Sudan 2016. 

Demographic and economic profiles of the nurses N(%) 

Gender 
Male 29(20.9) 

Female 110(79.1) 

Age in years 
20-29 
 

106(76.3) 
) 30 -49 

 
33(23.7) 
 

Marital status 
Single 
 

108(77.7) 
 Married 

 
31(22.3) 
 Educational 

qualification 

Postgraduate certificate or diploma 
in nursing  

53(38.2%) 
 Bachelor of nursing science 

 
86(61.8%) 
 

Working duration 

Less than 3 years 70(50.4) 

3 - less than 9 years 57(41.0) 

9 years and above 12(8.6) 

Monthly income 
1000 SDG 108(77.7) 

More than 1000SDG 31(22.3) 

Distribution of nurses in ICUs: Seventy five nurses 
(54.0%) were working in generalized ICUs, 19 (14.0%) in 
neurology ICUs, 19 (14.0%) in respiratory ICUs, 17 (13.0%) 
in cardiology ICUs and 9 (7.0%) in paediatric ICUs [Fig. 1].  

 

Fig. 1. Distribution of nurses by the type of intensive care units in the 

hospitals of Khartoum State, Sudan 2016. 

Stress among nurses: The overall mean score of stress 
experienced by nurses was 1.88+0.50. The mean scores of 
ENSS domains showed that death and dying situations had 
the highest stress score, M=2.23, SD=0.56, followed by 
workload, M=2.16, SD=0.61 and problems with supervisors, 
M=2.07, SD=0.82 [Table 2]. The mean stress scores of 
domains of patients and their families and uncertainty 
concerning treatments were M=1.92; SD=0.62 and M=1.92; 
SD=0.68 respectively [Table 2]. The discrimination domain 
of the scale showed a mean score of 1.10±0.82 [Table 2]. 

Table 2. The mean scores of ENSS domains among nurses working in ICUs 

in hospitals of Khartoum state, Sudan 2016. 

Stress Domains N Minimum Maximum Mean 
Std. 

Deviation 

Death and 
dying 

139 0.86 3.43 2.23 0.56 

Conflict with 
physicians 

139 0.40 3.60 1.73 0.68 

Inadequate 
preparation 

139 0.00 4.00 1.87 0.74 

Problems with 
peers 

139 0.00 3.67 1.89 0.72 

Problems with 
supervisors 

139 0.00 4.00 2.07 0.82 

Workload 139 0.40 3.80 2.16 0.61 
Uncertainty 
concerning 
treatment 

139 0.00 3.44 1.92 0.68 

Patients and 
their families 

139 0.50 3.38 1.92 0.62 

Discrimination 139 0.00 3.67 1.10 0.82 
Total stress 
score 

139 0.60 3.14 1.88 0.50 

MANOVA Analysis 

Pearson Correlations between the ENSS domains was 
highly positive. MANOVA analysis resulted in significant 
relationship between the nine ENSS domains and marital 
status, working duration and type of the ICU. The MANOVA 
model excluded gender, age and educational qualifications. 

Stress and Marital Status 

The marital status was associated significantly to overall 
stress. Wilks’ Lambda=0.802, F(9/9) =3.538, P=0.001, partial 
eta squared=0.198 [Table 3].  

Unmarried nurses experienced a higher level of stress at 
work in the situations of stress domains “uncertainty 
concerning treatment” P=0.014, “inadequate preparation” 
P=0.010 and “discrimination” 0.003 [Table 4]. 

Stress and Working Duration 

Working duration of nurses had a significant effect on 
overall stress of nurses. Wilks’ Lambda=0.708, F (9/18)= 
2.678, P=0.001, partial eta squared=0.158 [Table 3].  

Less than 3 years duration of work had a significant effect 
on nurses` stress in the situations of stress domains “death 
and dying” P=.021 and “discrimination” P=.009.Nurses who 
had 3-9 years duration of work were more stressed than those 
who had more than 9 years duration in situation of stress 
domains “death and dying” P=0.019 and “dealing with 
patients and their families” P=0.005 [Table 4]. 

Stress and the Type of ICU 

The ICU type had a significant effect on the overall stress 
of nurses. Wilks’ Lambda=0.621, F (9/36) = 1.78, P=0.004, 
partial eta squared=0.112 [Table 3].  

Nurses who worked in cardiology ICU experienced more 
stress than those worked in CNS ICUs regarding situation of 
stress domains “death and dying” P=0.039, “workload” 
P=0.011 and “problem with supervisors” P=0.030. They were 
also experienced significant stress more than those worked in 
respiratory ICU in situation of stress domains “dealing with 
patients and their families” P=0.011, “workload” P=0.006, 
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“problem with peers” P=0.011 and “uncertainty concerning 
treatments” P=0.004 [Table 4]. 

Nurses who worked in generalized ICU experienced 
significant stress than those worked in paediatrics ICU 
regarding “death and dying” P=0.030and significantly 
stressed more than those working in respiratory ICU in 
situations of stress domains “inadequate preparation” 
P=0.030, “problems with peers” P=0.000, “uncertainty 
concerning treatments” P=0.012, and “dealing with Patients 
and their families” P=0.006 [Table 4]. 

Those working in paediatrics ICU experienced significant 
stress regarding the situation of stress domain “problem with 
peers” compared to nurses worked in CNS ICUs P=0.021 

and compared to those worked in respiratory ICU P=0.001 
[Table 4]. 

Table 3. General factors significantly associated with overall stress among 

nurses working in ICUs in public hospitals of Khartoum state, Sudan 2016. 

Factors F value Partial eta squared P value 

Marital status 3.538 0.198 0.001 
Working duration 2.678 0.158 0.001 
Type of ICU 1.78 0.112 0.004 

Those working in paediatrics ICU experienced significant 
stress regarding the situation of stress domains “problem with 
peers” compared to nurses worked in CNS ICUs P=0.021 
and those worked in respiratory ICU P=0.001. 

Table 4. Factors significantly associated with stress domains among nurses working in ICUs in public hospitals of Khartoum state, Sudan 2016. 

Factors Stress domains P value 

Unmarried nurses compared to married nurses 
Uncertainty concerning treatment 0.014 
Inadequate preparation 0.010 
Discrimination 0.003 

Less than 3 years duration of work 
Death and dying 0.021 
Discrimination 0.009 

Three -9 years duration of work compared to more the 9 years 
Death and dying 0.019 
Dealing with patients and their families 0.005 

Cardiology ICU compared to CNS ICU 
Death and dying 0.039 
Workload 0.006 
Problem with supervisors 0.030 

Cardiology ICU compared to Respiratory ICU 

Dealing with patients and their families 0.011 
Workload 0.006 
Problem with peers 0.011 
Uncertainty concerning treatments  0.004 

Generalized ICU compared to Pediatrics ICU Death and dying 0.030  

Generalized ICU compared to Respiratory ICU 

Inadequate preparation 0.030 
Problems with peers 0.001 
Uncertainty concerning treatments 0.012 
Dealing with Patients and their families 0.006 

Pediatrics ICU compared to CNS ICUs Problem with peers 0.021 
Pediatrics ICU compared to Respiratory ICUs Problem with peers 0.001 

 

4. Discussions 

The result of this study indicated that most of the nurses in 
ICUs were females and experienced high level of stress at their 
workplace. Their perception of stress differed according to the 
stressful situations. Often nurses are exposed to various 
stressors from the working environment in health systems and 
critical care nurses are more prone to stressful situations [24].  

This study showed that "Death and dying" situations were 
the most prominent source of stress followed by work load 
and problems with supervisors. A study carried out among 
nurses working in Indonesian hospital showed that "Death 
and dying" was the most often occupational stressor, 
followed by "Workload" [23]. Another study was conducted 
in central China showed that "Death and dying", "Workload" 
and "Inadequate preparation" situations were the most 
common sources of nursing stress [24]. The most common 
stressors among 30 Filipino registered nurses were "Death 
and dying", "Conflict with physicians" and "Inadequate 
preparations" [25]. Also "Workload" followed by "Death and 
dying" were found to be the most common sources of stress 
among nurses working in the hospitals of New South Wales, 

New Zealand and Michigan [26, 27]. 
Marital status of the participants in this study was 

significantly influence stress perception at work. Nurses who 
are single experience higher stress level than married nurses. 
Other studies showed married nurses experience high stress 
level than singles [28, 29]. 

Most of nurses in this study were at young ages and might 
look for their supervisors in stressful situations while married 
women have their burden from the several roles and 
multitasks at home as well at their working stations. 

Nurses with less work experiences have been found to be 
more stressed compared to other nurses who had more work 
experiences. They had experienced more stress in situations 
of the death and dying; problems in dealing with patients and 
patient families, and felt discriminated. These findings of our 
study are consistent with a study at a university hospital in 
USA that less experienced nurses got less support from co-
workers [30]. Other research on Japanese nurses found that 
nurses with less work experience were less likely to be 
adequately prepared and were more likely to be uncertain 
about treatment [31].  

Gender was insignificantly affected the level of stress 
among nurses in ICUs. This finding is supported by a study 
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of the relationship between gender of nurses and 
occupational stress [32]. 

Occupational stress was similar among all nurses in ICUs 
regardless their educational qualifications where several 
studies supported this finding [33, 34]. Some studies 
indicated that occupational stress was higher among less 
qualified nurses [35, 36]. 

There was significant association between the type of ICU 
and the overall stress perceived by nurses. This finding is 
supported by a study among Chinese nurses in Hong Kong 
and found that paediatrics nurses reported the highest stress 
levels [37]. This may be explained by different nursing tasks 
and working conditions at different ICUs settings giving up 
to exposure to different sources of stress. Other researchers 
found no differences in nurses' perception of stress due to 
type of ICUs` specialization [38, 39]. 

5. Conclusion 

Unmarried nurses in ICUs were significantly having high 
level of occupational stress. Nurses with less than three years 
working experiences were significantly stressed. The types of 
ICU were significantly affect perception of stress of nurses. 
Death and dying are common stressor. Training of nurses on 
dealing with stressful situations prior to involvement in 
critical care setting is recommended.  
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