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Abstract
Purpose of the work: To assess the impact of fixed night shift on the vigilance
of paramedical staff. Methods: The present study is an exhaustive cross-sectional survey which has been conducted at the University Hospital of Monastir,
Tunisia, and it is about 92 care agents working permanently the night. The
study of vigilance is based on Epworth scale and Super Lab program. Results:
The average age was equal to 42.53 ± 9.45 years with a sex ratio of 1.72. Nurses
accounted for 72%. The average score of alertness assessed with Epworth scale
was equal to 14.5 ± 6. The use of the Super Lab software has objectified a tendency towards the increase in the average time of reaction of accomplishment of
the simple task and the positive cueing task, which was evaluated while starting
the shift, during the half time of the work and at the end of the shift. In addition,
the average rate of errors evaluated at the beginning, half-time and at the end of
the work has increased during 3 tests (simple task, positive and negative cueing
tasks) without this difference being statistically significant. Conclusion: The alteration of vigilance with an ascent of the error rate among fixed night shift
workers is a reality, which puts in question, not only the health of paramedical
staff but also the care safety provided by these teams.
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1. Introduction
Sleep is a crucial time; it is a fundamental biological need for both physical and
mental health. This period of day is necessary for neurons regeneration, consolidation of new memories and formation of new synapses. Sleep deprivation is
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associated with decreased attention and vigilance, with impaired memory and
decision making, slower reaction time and increased number of micro sleeps
during wakefulness [1]. Prior investigations have demonstrated changes in vigilant attention and cognitive performance with sleep restriction and circadian
phase [2] [3]. A meta-analysis of 19 research studies showed impairment in cognition, motor skills, and mood with sleep restriction [4]. Sleep restriction can
cause global decreases in brain activity that adversely affects attention [5] [6]. An
increased duration of wakefulness is associated with greater adverse effects on
vigilant attention [7] [8] and with increasing impairment in psychomotor vigilance as chronic sleep loss accumulates [8] [9]. Circadian phase modulates vigilant performance, with improvements during the circadian day and declines
during the circadian night [9].
Sleep deprivation also appears to be associated with other comorbid states
such as cardio-vascular diseases [10] [11], metabolic disorders [12] [13]. It may
be also associated with emotional lability with increased anxiety and depression
[14]. Sleep deprivation is associated with an increased incidence of traffic accidents, comparable to driving under the influence of alcohol [15] [16].
Insufficient sleep due to night work is widely prevalent in our society [17].
These trends may be both more severe and more important in the health care
industry, as patient safety can be directly impacted [18]. For nurses, the essence
of activity is professional vigilance. It is the mental process that makes the informed nursing actions of assessment, diagnosis, intervention, and evaluation
possible and meaningful [19]. Sever study was recognized that extended work
hours affected medical [20] [21] and surgical performance [22].
To assure the continuity of care, hospital staff is ever exposed to shift work
and for some to permanent night work, which can affect their sleep and vigilance states. So that, we have conducted this exhaustive descriptive study which is
interested in hospital employees working permanently at night in a Tunisian
university hospital in order to assess the impact of fixed night work on vigilance.

2. Materials and Methods
It is an exhaustive cross-sectional study about the hospital staff working fixed
night shift hours at University Hospital of Monastir in Tunisia and carried out
during three months (April-May-Jun) of 2011.

2.1. Studied Population
Study population, who are included in the first step of the study, counted one
hundred and five personals. Exclusion criteria were a seniority of fixed night work
less than a year and a personal history of sleep disorder. The second step consists
on an objective evaluation of vigilance among a representative sample choosing via
the table of homogeneous exposition group, that is defined as a group of workers
who share the same exposure profile because to determinants involved, such as the
environment, employment in the same department, the processes and materials
they use and the tasks performed [23].
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2.2. Procedure
Firstly, data collection was realized by a questionnaire filled by the physician investigator while interviewing all participants in order to ensure a good comprehension of questions and to guarantee an answer to the entire questionnaire.
Secondly, an objective test of vigilance is performed for a representative group of
night work nurses.

2.3. Measuring Instruments
2.3.1. Questionnaires
Data collection has been carried out thanks to a self-anonymous questionnaire
containing two headings. The first topic is related to socio-professional and medical data. These details were in relation with the socio-demographic characteristics (age; gender; marital status; the work of a spouse; the number of supported children), lifestyle (consumption of tobacco and alcohol; the practice of
sports activities; participation in family meetings; the distance between the place
of work-home and the used means of transport) and occupational characteristics
(occupational category; seniority in night shift …).
The second topic is exploring vigilance using Epworth scale. It is an 8-item selfreport measure of excessive daytime sleepiness that takes several minutes to complete [24]. The ESS distinguishes between good and poor sleepers. Respondents
indicate on a four-point Likert-type scale (0 = never, 3 = high chance) the likelihood that they will “doze off or fall asleep” in eight different conditions (e.g.,
while sitting and reading, riding as a passenger in a car, sitting and talking to someone). Responses are summed to yield a total score from 0 to 24, with higher scores
indicating greater sleepiness during common daily activities [25] [26] [27] [28].
ESS total scores of > 10 have been proposed to indicate excessive daytime sleepiness and four groups will be identified:
- <10: Normal sleepiness.
- 11to 15: Slightly excessive sleepiness.
- 16 to 20: Moderate excessive sleepiness.
- 21 to 24: Significant excessive sleepiness.
2.3.2. Objective Test of Vigilance
An objective study of vigilance was carried out among a representative sample of
our studied population, calculated according to the theory of homogeneous groups
of exposure using “Superlab” software, version 1.5.7. It is a program of exploration
of the attentional abilities, based on the study of reaction time (RT) and the errors
rate (ER) during the tasks execution included in this software. Three tasks were
carried out: a task of simple reaction, a task of positive subscripting, and a task of
negative subscripting. For every task, the subject sees a succession of items on the
screen and is called to react as quickly as possible to a “target” by pressing the right
button.
The evaluation of alertness has been realized by the “Super Lab” software in 3
times: at the beginning of the night shift (between 19 - 20’o clock), mid-time of
the shift (between 24 - 1’o clocks) and at the end of it (5 - 6’o clocks).
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2.4. Statistical Analysis
SPSS 11.0 software is used to data entry and the analysis of results. Frequencies
and percentages are calculated for the qualitative variables as well as the means,
standard deviation, the medians and the extent of extreme values for the quantitative variables.
For the comparison of means, we used Student’s t-test for the comparison of
two means of independent series and Snedecor’s f-test of parametric variance
analysis for the comparison of many means. The comparison of frequencies was
carried out using Pearson’s chi-squared test. A value of p < 0.05 was regarded as
significant.

3. Results
3.1. Sociodemographic Characteristics
During period study, 92 questionnaires have been collected, with a participation
rate of 86.8%. The average age was 42.5 ± 9.4 years. The study population has
been predominantly male with a sex ratio of 1.72. The average body mass index
was 27.4 ± 4.7 kg/m2. Among night workers, 40% of cases were found to be overweight and 22.8% were obese. Diabetes and musculoskeletal disorders were the
most reported pathological history (16.3%).
Among the interviewed staff, 37.3% were smoking and 7.6% among them reported regular consumption of alcohol. The regular practice of at least a leisure
activity has been reported by 22.6% of cases. Duration of trip [homework] of less
than an hour was reported by 82.6% of cases.
Study population comprised four occupational categories with a predominance of nurses (79.3%). The average occupational seniority in night shift was of 5
± 3.5 years and ranged between 1 and 30 years. Among the fixed night hospital
staff, 31.5% plan to work with the same schedule until the legal retirement age.
The occupational characteristics are detailed in Table 1.

3.2. Vigilance
3.2.1. Daytime Sleepiness
Epworth score mean was of 14.5 ± 6. A diurnal excessive somnolence has been
noted in 53.2% of the staff (Table 2). A statistically significant relationship has
been noted between Epworth scale, the frequency of family meetings (p = 0.045)
and the trip distance home-Hospital (p = 0.026).
3.2.2. Objective Test of Vigilance
Among the 106 staff permanently working at night, 14 have participated in the objective study of vigilance, using the Super Lab software, and reported to have bout
of sleep in 64% of cases between T2 and T3 of the assessment, ranging from 1 to
5 hours.
During the performance of the task of simple reaction (TSR), the RT has significantly increased between the beginning of the shift and at half-time of it (p <
0.05), whereas it decreased with a statistically significant difference between T1412
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Table 1. Distribution of hospital staff according to their socio-professional characteristics.
Socio-professional characteristics

Age group

Gender

Matrimonial state

Number of dependent children

Medical history

Occupational categories

Average occupational
seniority in night shift

Possible pattern for retirement

Effective

%

<45 years

46

50

45 - 55 years

41.12

44.7

>55 years

4.87

5.3

Male

57

61.3

Female

35

38.7

Single

20

21.7

Married

70

76.1

Divorced

1

1.1

Widower

1

1.1

0

3

4.5

1-3

34

74

>3

15

22.8

Diabetes

8

8.7

Hypertension

3

3.26

Musculoskeletal disorder

7

7.6

Others

7

7.6

Nurse

73

79.3

Laboratory agent

4

43

Administrator

1

1.1

Anesthetist technician

9

9.8

Radiologist technician

5

5.4

<10 years

25

27.2

10 - 20 years

5

5.4

≥21 years

58

65.9

Age

29

31.5

Private reasons

20

8.7

Occupational reasons

8

21.7

Health reasons

4

4.3

Table 2. Distribution of hospital staff according to Epworth score.
Effective

%

Normal sleepiness

6

6.5

Slightly excessive sleepiness

55

59.8

Moderate excessive sleepiness

29

31.3

Significant excessive sleepiness

0

0

413

A. M. Kraiem et al.

T3 and between T2-T3 (p < 0.05) at the end of it. The ER has increased from the
beginning of the shift till the end of it (p < 0.05).
During the task with positive subscripting (PS), the RT and ER have increased
from the beginning to the end of the shift (p = 0.01). A simultaneous tendency to
the increase of these two variables between T1 and T2 and a downward trend between T2 and T3 were also found during the test of negative cueing (NC).
The difference of RT was significant between T1 and T2 (p = 0.02); and nonsignificant between T1-T3 and T2-T3 (p = 0.285). No statistically significant difference was observed for the ER in the practice of this test (Table 3).

4. Discussion
The participation rate was 86%. The refusal of participation has been explained
by a large workload for certain departments (resuscitation, emergencies, pediatrics) and by lack of motivation to participate in this survey by some care agents.
The decline of vigilance with an ascent of the error rate among fixed night staff
has been highlighted in our study. In fact, sleep deprivation leads to a sleep debt
among night workers estimated between 1 to 2 hours that causes an excessive
sleepiness [29] [30] [31].
In our study, an excessive somnolence has been found among 53.26% of the
care agents with an Epworth average score of 14.5 ± 6. These results differ from
those reported in literature. In a comparative study of the neuro-physiological
changes of attention and memorization among a group of healthy night workers,
a group of night workers with sleep disorder and a group of day workers, Valentina G.; et al., have reported an Epworth average score respectively of 5.3 ± 3.9;
11.8 ± 4 and 4.7 ± 2.8 [32]. Somnolent subject has a deterioration of certain cognitive functions of frontal origin: attention and concentration are reduced; reflexes are slowed down, and decision is altered [33].
The high prevalence of an excessive daytime somnolence noted among our studied population can translate an accumulated sleep debt, what is correlated to a
long home-hospital trip and socio-family constraints.
However, some authors reported an adaptation of workers to fixed night work
[34]. This adaptation is related to a resistance to the desynchronization of the
Table 3. Objective evaluation of vigilance according to super Lab program.
Period of evaluation
Reaction time (RT)
T1

T2

Errors rate (ER)
T3

T1

T2

T3

The task of
simple reaction

355 ± 67.4 ms 359 ± 53.1 ms 350 ± 51.4 ms

2 ± 2.9 3.2 ± 1.6 3. ± 2.3

The task of positive
subscripting

350 ± 101 ms 404 ± 53.5 ms 390 ± 44 ms

1.8 ± 0.7 4.5 ± 3.2 16.5 ± 5.7

The task of negative
subscripting

450 ± 44.8 ms 500 ± 63.8 ms 400 ± 66 ms 14 ± 14.7 16.5 ± 15

13 ± 8

T1: the beginning of the night shift (between19 - 20’o clock), T2: mid-time of the shift (between 24 - 1’o
clocks), T3: the end of it (5 - 6’o clocks). ms: millisecond.
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biological clock. This resistance is fragile; it is broken as soon as the subject resumes a normal circadian rhythm during the vacations for example. The young
age, the circadian typology and the motivation to work at night represented the
major factors involved in the adaptation phenomenon to fixed night shift [35].
In our study, an extension of the RT between the beginning and half-time
night work has been found, followed by a decline of the RT at the end of the
shift.
Within the framework of a collective organization of working time, the majority of the staff participating in the objective evaluation of vigilance has had an
episode of rest during the second half of the shift. The improvement of the state
of objectified vigilance can be attributed to the refreshing effect of night nap.
The compensatory effect of this rest on vigilance is also reported by several authors [35] [36].
The increase of ER between the beginning and the end of the night shift could
be attributed to a decline in cognitive functions of the medical staff. So that, the
organization of work and the planning of tasks at night in a care setting must take
into account the decline in cognitive performance of the night staff in order to ensure a good quality of care and prevent the accidental risk for the patient and the
staff.
This study has some limits. Objective evaluation of alertness has been carried
out by the Super Lab program. Although its use is simple and easy to understand, the effect of practice and learning could constitute a bias while studying
the variation of vigilance. This test was conducted with a representative sample
of the study population but the number of staff who participated in the objective
evaluation of alertness was low. Despite these limits, this study can be an outlet
for more detailed studies.

5. Conclusions
Because of requirements of continuity of care, night work is inevitable in a hospital work. This rhythm of work obliges the paramedical staff to contrast their
biological clock and disturb their internal and external sleep synchronizers.
This study has objectified a decline of alertness with an ascent of the error rate
among fixed night workers that could have implications not only on health of
care agents but also on the safety of patients. So, it seems necessary to reflect on
the work organizations and to detect medical personnel as soon as possible, which
is non-suitable for night work through regular medical checkups.
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