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Abstract: Background: Sleep quality is related to health and quality of life and can lead to the
development of related disorders. This study analyzed the sociodemographic and psychological
factors related to sleep quality in nurses. Methods: The sample comprised 1094 nurses who were
assessed according to the Pittsburgh Sleep Quality Index, the Rosenberg Self-esteem Questionnaire,
the Goal Content for Exercise Questionnaire, the Brief Emotional Intelligence Inventory, and the
Three-Factor Eating Questionnaire-R18. Results: The results confirm the impacts of diet, motivation
for physical exercise, emotional intelligence, and overall self-esteem on sleep quality in nurses.
Conclusions: Sleep quality in healthcare professionals is vitally important for performance at work;
therefore, appropriate strategies should be applied to improve it.
Keywords: sleep quality; nurses; related factors; mediation

1. Introduction
Sleep quality is related to health and quality of life. Negative factors involved in poor sleep quality
are directly associated with worse health, increased risk of mortality, bodily changes that require
healthcare, as well as an increase in the proportion of people suffering psychological disorders such as
depression [1]. There are various factors involved in sleep quality, including age, physical condition,
self-esteem, type of work, and poor diet, among others [2].
In the nursing profession, sleep quality is essential for giving proper care to patients. Nursing
also requires high levels of concentration, the carrying out of complex tasks, and huge responsibilities.
Factors such as the pace of work, overtime, and shift work may produce stress, which may increase the
probability of suffering from sleep disorders [3–5].
Various studies have shown how shift work can negatively impact nurses’ sleep quality. A high
proportion of nurses report having sleep disorders, stress, and physical and mental exhaustion due
to the shift patterns and rotations they work [6–10]. Lack of sleep can have an impact on healthcare
practice, increasing the likelihood of errors. Nurses’ health and the quality of the care they give patients
is influenced by poor quality sleep, often linked to working shifts in hospitals [11].
1.1. Related Factors Influencing Sleep Quality
Nurses’ sleep quality may be related to various factors. Shift work has been linked to a series
of negative consequences, such as the alteration of the circadian rhythm, the decrease in sleep hours,
as well as the increase in fatigue [12] All of this can increase the risk of mistakes and accidents that may
affect patient safety [13]. On the other hand, sleep disturbance associated with shift work has an impact
on the health of professionals, so various studies relate working in shifts to serious health disorders,
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such as metabolic disorders, cardiovascular diseases, and psychological disorders, decreasing the
quality of life of workers [14–16].
The probability of suffering from a sleep disorder increases with age by 20%–30% [2,17], which
may mean a reduction in sleep quantity and quality in over 50-year-olds, who may have difficulties
falling asleep or staying asleep during the night. Other age-related factors may include the homeostatic
and circadian rhythms, reduced efficacy of sleep, and the length of daytime naps [18,19]. All of
this seems to show how sleep interruption and not sleeping have adverse consequences on health,
accelerating premature ageing [20–22], which can influence cognitive impairment, as the tasks that
assess working memory, attention and executive function, among others are affected [23].
Generally, women encounter greater obstacles to falling asleep [24]. They have a higher risk of
suffering from insomnia, whereas men tend to sleep better, with fewer difficulties when it comes to
falling asleep [25].
Another factor to consider in terms of sleep quality is marital status. On various occasions, it has
been shown that people who are divorced or married have poorer quality sleep than those who are
single. To a large extent, this may be due to the stress of reconciling work and home life [26]. Thus,
difficulty sleeping can be related to an increased risk of having a low marital quality, since people
who suffer from sleep disorders experience great irritability and low tolerance, which usually leads to
conflicts in the couple, and in a negative and volatile mood in the couple [27].
According to recent research, sleep disturbance is related to emotional intake. Emotional intake
responds to a set of negative emotions, such as anxiety, depression, anger, among others, due to low
self-esteem and other stressors [9]. On several occasions, emotional intake has been associated with
binge eating, that is, people eat based on their negative emotional state [28]. Sleep modulates emotions
and affective neuronal systems, which is why lack of sleep leads to uncontrolled food intake often
caused by chronic emotional stress resulting from lack of sleep [29].
Physical inactivity may bring with it serious health problems such as diabetes, hypertension,
obesity, heart disease, and sleep disorders. This makes physical exercise one of the factors related to
sleep quality [30].
Generally, doing frequent physical exercise is beneficial for improving sleep, both in terms of sleep
latency and slow-wave sleep. These types of benefits are usually seen in adults who are middle-aged
and older who have difficulties falling asleep [31].
On various occasions, nurses face high-stress situations and situations of emotional and physical
exhaustion, which are linked to a deterioration in health [32,33], and which can contribute to low levels
of emotional intelligence and may cause sleep disorders as well as, and as a consequence of, poor sleep
quality. Emotional intelligence is essential for understanding people’s psychosocial adjustment [34–36]
and for facing life’s continual challenges, in the workplace and in one’s health [37–39]. People with
high levels of emotional intelligence and appropriate control of their emotions exhibit less exhaustion
and depersonalization, as well as better sleep quality [40,41].
Similarly, low levels of emotional intelligence may result in various emotional disorders, mood
disorders, and stress and anxiety, producing sleep disturbances or insomnia [42,43]. Regarding the
association between stress and sleep disturbances, several studies show how stress management
is related to sleep disorders and its quality, which is why proper stress management increases
sleep quality due to a decrease in anxiety and work distress, as well as a reduction in negative
health consequences [44,45]. Poor stress management is associated with physical and mental health
risk factors related to anxiety, depression, and sleep disorders [44]. A decrease in the hours
of sleep, as well as the interruption of the circadian rhythm, increase stress and cause the
hypothalamus–pituitary–adrenal system to be activated constantly, thus annulling the control of
the circadian rhythm and interrupting it [46].
Night-time sleep is vital for physical and mental wellbeing. Sleeping less than seven or eight
hours a day is associated with negative health consequences and psychological problems, such as low
self-esteem [47,48]. An increase in sleep duration entails better self-esteem and higher optimism, which
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translates to being determinants of good health [49]. In addition, nurses exhibiting high self-esteem
and better patient care are less likely to suffer from exhaustion during their working day [50].
On similar lines, poor quality and small amounts of sleep reduce an individual’s optimism
as well as their self-esteem. Low levels of self-esteem indicate high levels of vulnerability [51,52]
caused by poor management of the stress generated by shift work with inflexible rotations, work
overload, increased health demand, workplace conflicts, and the emotional burden that may lead to
depression [53–55]. Depression can begin during nursing studies, due to the stress and anxiety that
labor incorporation can generate after the end of their studies. As such, being in a profession with a
great emotional load can generate stress and exhaustion that can be externalized before joining the
world of work [56], which may lead to poor sleep quality in sufferers [53].
1.2. Current View of Work
A review of the literature on this subject highlighted the need to analyze the factors related to sleep
quality in healthcare workers in relation to factors such as age, sex, diet, physical exercise, emotional
intelligence, and self-esteem. This current research aims to present new analytical data on the influence
of self-esteem, emotional eating, and age on sleep quality in nurses and the implications of that on
professional practice.
Following on from the above theoretical evidence, we consider the following hypotheses:
H1: Sleep quality is related to age, so that the older one is, the worse the quality of sleep is.
H2: The quality of sleep does not differ significantly between men and women.
H3: The quality of sleep has different values according to the marital status group.
H4: Self-esteem, emotional eating, and emotional intelligence components are variables related to
sleep quality in nurses.
H5: There are differences in terms of the variables associated with the quality of sleep in nurses,
according to marital status.
H6: Low self-esteem and an emotional eating style (mediating function) is related to poor sleep
quality in nurses.
H7: Stress management (IE) is a mediator in the relationship between low self-esteem and poor
sleep quality in nurses.
H8: Age is a moderator of the indirect effects of self-esteem, emotional eating, and stress
management on sleep quality in nurses.
2. Materials and Methods
2.1. Participants
The sample was selected by random sampling in different health institutions. Voluntary
collaboration was requested by email. The questionnaires were completed through a web platform in
which the participants did not reveal their identification data. The sample comprised a total of 1094
nurses from the autonomous community of Andalucia (Spain), aged between 22 and 57 years old,
mean age 32.40 (SD = 7.27). A minority (14.9%; n = 163) were men and 85.1% (n = 931) were women.
Half (50.5%; n = 553) were single, while 41.7% (n = 515) were married or in a stable partnership, and
2.2% (n = 24) were divorced or separated, with 0.2% (n = 2) being widowed. Regarding the labor
situation of the participants, at the time of data collection, 32.1% (n = 351) had a stable employment
contract, 59.3% (n = 649) in a discontinuous employment situation, and the remaining 8.6% (n = 94)
were unemployed.
2.2. Instruments
We created a questionnaire ad hoc to collect sociodemographic data. It was made up of 4 items
with different questions to gather detailed data on the different variables. The variables considered for
this study were: age, sex, and marital status.
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The Pittsburgh Sleep Quality Index (PSQI) [57]. This consists of a total of 24 items for measuring
subjects’ sleep quality. There are 19 self-applied questions and 5 questions to be evaluated by the
patients’ partner or roommate. Only the self-applied questions were used in the score in this study.
The 19 items combine together to form seven scoring components, each of which has a range of 0 to 3.
A score of 0 indicates low difficulty and a score of 3 indicates severe difficulty. In this questionnaire,
a total score of 5 or more indicates poor sleep quality [58]. The seven component scores are added
together to give an overall PSQI score, which can range from 0 to 21 with higher scores indicating poor
sleep quality. In the current study the internal consistency was calculated as α = 0.77.
The Rosenberg Self-esteem Questionnaire is made up of 10 items [59,60]. It is based on a 4-point
Likert-type scale where 1 = completely agree, 2 = agree, 3 = disagree, and 4 = totally disagree.
The internal consistency was α = 0.82.
The Goal Content for Exercise Questionnaire (GCEQ) from [61] is composed of 20 items in total,
grouped into five factors with four items each: social affiliation, image, health, social recognition, and
development of skills. It uses a Likert scale from 1 (not important at all) to 7 (extremely important).
In this study the internal consistency was α = 0.92.
The Brief Emotional Intelligence Inventory (EQ-I-M20) [62]. This is composed of 20 items using
a 4-point Likert-type scale with 5 subscales: intrapersonal, interpersonal, stress management,
Adaptability, and Mood. The instrument determines the stable feelings of personal competence
to effectively face a wide variety of stressful situations. In our study the internal consistency was
α = 0.87.
The Three-Factor Eating Questionnaire (R18) [63]. This questionnaire is made up of 18 items. It
measures three aspects of eating behavior. It uses a 4-point response scale (absolutely true: 1, mostly
true: 2, mostly false: 3, and absolutely false: 4) and the elements are totaled for scores in subscales:
restricted eating, uncontrolled eating, and emotional eating. The coefficient for internal consistency
was α = 0.87.
2.3. Procedure
Data was collected by carrying out a series of tests with nurses who voluntarily cooperated for this
study. They were given the relevant information about this research and the participants were asked to
answer the questions sincerely and were assured of absolute confidentiality. The questionnaire was
administered individually online and included control questions to detect random responses. We have
protected the participants anonymity in this study, thus complying with research ethics. This study
was approved by the Bioethics Committee of the University of Almería.
2.4. Data Analysis
Firstly, we performed a descriptive and comparative analysis of means, taking the overall score
of the sleep quality index as the dependent variable and looking at the sample sociodemographic
variables (sex and marital status) using the Student t test and analysis of variance, respectively. We
examined the relationship between sleep quality and other sociodemographic variables, such as age,
by applying a bivariate correlation using the Pearson coefficient. Confidence intervals were estimated
at 95%.
In order to identify the factors related to sleep quality, we calculated the Pearson correlation
coefficient as well as the corresponding descriptive statistics. Finally, in order to understand how the
implicated variables (eating, motivation to do physical exercise, emotional intelligence, and self-esteem)
were related to the criterion variable, we carried out a stepwise multiple linear regression analysis.
Subsequently, based on the results obtained, simple mediation analysis for the sleep quality index was
computed, taking as the independent variable the one that had the greatest explanatory weight in
the model, and including as potential mediators the psychological variables that were also involved
in the regression equation and which obtained a significant weight. In addition, in order to verify
the existence of possible moderation effects, moderate mediation analysis was conducted. To do this,
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PROCESS was used, a macro for SPSS developed by researchers in [64]. We used 5000 bootstrap
samples to generate 95% bias-corrected confidence intervals (CI) for both direct and indirect effects.
3. Results
3.1. Sleep Quality in Nurses and Sociodemographic Variables
The sample as a whole scored a mean of 6.44 (standard deviation (SD) = 2.90) in the overall sleep
quality index. Looking at the sociodemographic variables, there was a positive correlation between
sleep quality and age (r = 0.13, p < 0.001, 95% CI (.071, 0.188)). No statistically significant differences
(t = −0.13; p = 0.89) were found between men (M = 6.42; SD = 2.80) and women (M = 6.45; SD = 2.92).
We did see significant differences in sleep quality in terms of marital status (F = 5.92; p < 0.01). Post
hoc testing indicated that single nurses (M = 6.21; SD = 2.84) exhibited better quality sleep compared to
divorced or separated nurses (M = 8.13; SD = 3.43). The married or with a stable partner obtained
a mean of 6.64 (SD = 2.89), although they did not present statistically significant differences when
compared with the rest of the marital status groups.
3.2. Factors Associated with Sleep Quality in Nurses
The correlation coefficients indicated positive correlations between sleep quality and some of the
dimensions associated with eating, motivation to do physical exercise, emotional intelligence, and
overall self-esteem.
Table 1 shows positive correlations between the score for sleep quality and scores in uncontrolled
eating (r = 0.17; p < 0.001) and emotional eating (r = 0.19; p < 0.001). In other words, nurses demonstrated
worse sleep (higher scores in the overall PSQI index) as they tended to habitually engage in either of
these two types of eating behaviors.
Table 1. Descriptive statistics of factors of eating, physical exercise, emotional intelligence, and
self-esteem, and coefficients of correlation with the sleep quality index (N = 1094).
Mean

SD

Correlation PSQI

CI 95%

Three-Factor Eating
Questionnaire (R18)

Uncontrolled eating
Emotional eating
Restricted eating

17.34
5.74
16.04

5.86
2.49
4.56

0.17 ***
0.19 ***
0.04

0.112, 0.227
0.132, 0.246
−0.019, 0.099

Goal Content for Exercise
Questionnaire (GCEQ)

Social affiliation
Image
Management of health
Social recognition
Skill development

13.96
17.76
21.72
10.91
17.93

5.60
4.86
4.47
5.33
5.23

−0.01
0.06 *
−0.00
0.03
−0.03

−0.069, 0.049
0.001, 0.119
−0.059, 0.059
−0.029, 0.089
−0.089, 0.029

Brief Emotional Intelligence
Inventory (EQ–i–M20)

Intrapersonal
Interpersonal
Stress management
Adaptability
Mood

9.86
11.65
12.48
11.11
11.75

2.87
2.04
2.23
2.13
2.33

−0.05
−0.01
−0.14 ***
−0.06 *
−0.20 ***

−0.109, 0.009
−0.069, 0.049
−0.198, −0.081
−0.119, −0.001
−0.256, −0.142

Rosenberg Self-esteem
Questionnaire

Self-esteem

32.45

−0.23 ***

−0.285, −0.173

4.53

Note: PSQI = Pittsburgh Sleep Quality Index, p < 0.05;
*

***

p < 0.001.

In motivation to do physical exercise, it was Image that maintained a positive correlation with
sleep quality (r = 0.06; p < 0.05). The other factors (social affiliation, managing health, social recognition,
and development of skills) did not correlate with sleep quality.
With respect to the components of emotional intelligence, as shown in Table 1, the sleep quality
index was negatively correlated with stress management (r = −0.14; p < 0.001), adaptability (r = −0.06;
p < 0.05), and mood (r = −0.20; p < 0.001).
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Finally, the correlation coefficient for overall self-esteem and the sleep quality index (r = −0.23;
p < 0.001) shows that high scores in self-esteem are related with lower scores in the overall PSQI index,
or better quality of sleep.
3.3. Related Variables to Sleep Quality in Nurses
According to the data shown in Table 2, the regression analysis produced four models, with model
4 having the best explanatory capacity, with 9.6% (R2 = 0.096) of the variance explained by the factors
included in the model, the value of the effective size being f 2 = 0.11. In order to confirm the model’s
validity, we analyzed the independence of the residuals. The Durbin–Watson D statistic was D = 1.91,
which confirmed the absence of positive and negative autocorrelation.
Table 2. Stepwise multiple linear regression model (N = 1094).
Change statistics
Model

R

R2

Corrected
R2

1 (a)
2 (b)
3 (c)
4 (d)

0.23
0.27
0.29
0.31

0.05
0.07
0.09
0.09

0.05
0.07
0.08
0.09

Model 4

(Constant)
Self-esteem
Emotional eating
Age
Stress management

Non-standardized
coefficients

Std error of
estimation

Change
in R2

Change in F

Sig. of change
in F

2.82
2.79
2.77
2.76

0.05
0.01
0.01
0.00

62.29
21.90
18.97
7.70

0.000
0.000
0.000
0.005

Standardized
coefficients

B

Std. Error

Beta

8.89
−0.11
0.14
0.05
−0.11

0.88
0.02
0.03
0.01
0.04

−0.17
0.12
0.13
−0.08

CI 95%
t

10.06
−5.73
4.21
4.53
−2.77

Sig.

0.000
0.000
0.000
0.000
0.005

Durbin
Watson

1.91

Collinearity

Lower limit

Upper
limit

7.059
−0.153
0.079
0.033
−0.188

10.561
−0.076
0.217
0.083
−0.033

Tol.

VIF

0.89
0.91
0.99
0.91

1.11
1.08
1.00
1.09

Note: (a) Self-esteem; (b) Self-esteem, Emotional eating; (c) Self-esteem, Emotional eating, Age; (d) Self-esteem,
Emotional eating, Age, Stress management. VIF = variance inflation factor.

Table 2 shows that the value of t was associated with a probability of error of less than 0.05 in all
of the variables included in the model. Furthermore, the standardized coefficients showed that the
variables exhibiting greatest explanatory weight were self-esteem, emotional eating, and age.
Finally, the high values of tolerance indicators and low values of variance inflation factor (VIF)
indicated the absence of collinearity between the variables in the model.
3.4. Related Variables to Sleep Quality in Nurses, According to Marital Status
Once significant differences in sleep quality were identified between the groups based on marital
status, multiple linear regression models were applied for each of the categories (Table 3).
Regression analysis was carried out for the category “marital status = divorced or separated”
with three models, the third of which explained 64.1% of the variance (R2 = 0.641). The size of the
effective value was f 2 = 1.78. The absence of positive and negative autocorrelation was confirmed by
the Durbin–Watson D statistic (D = 2.34). The value of t was associated with a probability of error of
less than 0.05 and the standardized coefficients showed that the variable with greatest explanatory
weight was emotional eating. The values of tolerance indicators and VIF close to 1 indicated the
absence of collinearity.
For the category “marital status = single”, the regression analysis produced two models. The second
model explained 7% of the variance (R2 = 0.070), with collinearity absent (D = 1.98). The size of the
effective value was f 2 = 0.07. The value of t was associated with a probability of error of less than
0.05 in both variables in the model (overall self-esteem and age), with self-esteem demonstrating
more explanatory weight. The values of tolerance indicators and VIF close to 1 indicated the absence
of collinearity.
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Table 3. Stepwise multiple linear regression model (sleep quality) according to marital status.
Change statistics

DIVORCED/SEPARATED

Model
1
2
3

R

R2

Corrected R2

Std error of
estimation

Change in R2

Change in F

Sig. of change in F

0.65
0.73
0.80

0.43
0.53
0.64

0.40
0.49
0.58

2.64
2.44
2.20

0.43
0.10
0.10

16.69
4.84
5.77

0.000
0.039
0.026

Standardized
coefficients

Non-standardized coefficients

(Constant)
Emotional eating
Image
Mood

B

Std. Error

Beta

18.00
0.49
−0.42
−0.47

4.37
0.17
0.14
0.19

0.43
−0.39
−0.36

2.34

CI 95%
t

Model 1

Sig.

4.11
2.88
−2.86
−2.40

0.001
0.009
0.010
0.026

Durbin Watson

Collinearity

Lower
limit

Upper limit

Tol.

VIF

8.882
0.136
−0.727
−0.879

27.137
0.847
−0.114
−0.062

0.77
0.93
0.79

1.28
1.07
1.25

Change statistics
R

R2

Corrected R2

Std error of
estimation

0.23
0.26

0.05
0.07

0.05
0.06

2.76
2.75

SINGLE

Model
1
2

Non-standardized coefficients
Model 2
(Constant)
Self-esteem
Age

Change in

R2

0.05
0.01

Change in F

Sig. of change in F

32.90
7.59

0.000
0.006

Standardized coefficients

B

Std. Error

Beta

9.51
−0.14
0.05

1.06
0.02
0.01

−0.22
0.11

1.98

CI 95%
t

Sig.

8.96
−5.50
2.75

0.000
0.000
0.006

Durbin Watson

Collinearity

Lower limit

Upper
limit

6.914
−0.203
0.019

11.396
−0.098
0.114

Tol.

VIF

0.99
0.99

1.00
1.00

MARRIED/STABLE RELATIONSHIP

Change statistics
Model
1
2
3

R

R2

Corrected R2

Std error of
estimation

Change in R2

Change in F

Sig. of change in F

0.25
0.31
0.32

0.06
0.10
0.10

0.06
0.09
0.10

2.80
2.75
2.74

0.06
0.03
0.00

35.26
19.28
3.86

0.000
0.000
0.050

Non-standardized coefficients
Model 3
(Constant)
Mood
Uncontrolled eating
Stress management

B

Std. Error

9.69
−0.25
0.08
−0.11

1.07
0.05
0.02
0.05

Standardized
coefficients

t

Sig.

9.06
−4.67
3.83
−1.96

0.000
0.000
0.000
0.050

Beta
−0.20
0.17
−0.08

Note: VIF = variance inflation factor.

CI 95%

Durbin Watson

1.88

Collinearity

Lower limit

Upper limit

Tol.

VIF

7.593
−0.365
0.040
−0.228

11.796
−0.149
0.123
0.000

0.93
0.90
0.90

1.06
1.10
1.10

absence of collinearity.
For the category “marital status = single”, the regression analysis produced two models. The
second model explained 7% of the variance (R2 = 0.070), with collinearity absent (D = 1.98). The size
of the effective value was f2 = 0.07. The value of t was associated with a probability of error of less
Int.
J. Environ.
2019, 16, in
3846the model (overall self-esteem and age), with self-esteem
8 of 14
than
0.05 Res.
in Public
both Health
variables
demonstrating more explanatory weight. The values of tolerance indicators and VIF close to 1
indicated the absence of collinearity.
Finally, for the category “marital status = married or in stable relationship”, Table 3 shows that
Finally, for the category “marital status = married or in stable relationship”, Table 3 shows that
the regression analysis resulted in three models. The third model demonstrated the most explanatory
the regression analysis
resulted in three models. The third model demonstrated the most
capacity, with 10.7% (R2 = 0.107) of the
variance explained by the included factors, with collinearity
explanatory capacity, with 10.7% (R2 = 0.107) of the 2variance explained by the included factors, with
absent (D = 1.88), and the value for the effective size f = 0.11. In this2case, the value of t was associated
collinearity absent (D = 1.88), and the value for the effective size f = 0.11. In this case, the value of t
with a probability of error of less than 0.05 in two of the variables included in the model (mood and
was associated with a probability of error of less than 0.05 in two of the variables included in the
uncontrolled eating), but not in stress management (p = 0.05). The standardized coefficients show mood
model (mood and uncontrolled eating), but not in stress management (p = 0.05). The standardized
to be the variable with greatest explanatory weight in the model. The values of tolerance indicators
coefficients show mood to be the variable with greatest explanatory weight in the model. The values
and VIF indicate the absence of collinearity.
of tolerance indicators and VIF indicate the absence of collinearity.
3.5. Effects of Mediation and Moderate Medication on the Relationship between Self-Esteem and Sleep Quality
3.5. Effects of Mediation and Moderate Medication on the Relationship between Self-Esteem and Sleep Quality
We start from the results obtained in the previous regression analyzes, where self-esteem is
We start from the results obtained in the previous regression analyzes, where self-esteem is
presented as the variable with the greatest explanatory weight in the equation. That is why it is
presented as the variable with the greatest explanatory weight in the equation. That is why it is
considered as an independent variable in the mediation models that follow. As a dependent variable,
considered as an independent variable in the mediation models that follow. As a dependent
in both cases, the quality of sleep (remember, after the interpretation of results, that a higher score in
variable, in both cases, the quality of sleep (remember, after the interpretation of results, that a
this index implies a worse quality of sleep).
higher score in this index implies a worse quality of sleep).
In the first model, the emotional eating variable is proposed as a mediator. As can be seen
In the first model, the emotional eating variable is proposed as a mediator. As can be seen in
in Figure 1, of the simple linear regression analysis between the independent variable (X) and the
Figure 1, of the simple linear regression analysis between the independent variable (X) and the
mediating variable (M), self-esteem is presented as a significant variable within the model (B = −0.13,
mediating variable (M), self-esteem is presented as a significant variable within the model (B = – 0.13,
p < 0.001). On the other hand, Emotional intake (M) and self-esteem (X) show significant direct effects
p < 0.001). On the other hand, Emotional intake (M) and self-esteem (X) show significant direct
on sleep quality (Y): Emotional intake (B = 0.16, p < 0.001) and self-esteem (B = −0.12, p < 0.001).
effects on sleep quality (Y): Emotional intake (B = 0.16, p < 0.001) and self-esteem (B = –0.12, p <
The total effect of the model is B = −0.14, p < 0.001. On the other hand, the analysis of indirect effects,
0.001). The total effect of the model is B = –0.14, p < 0.001. On the other hand, the analysis of indirect
based on the bootstraping procedure was significant for the indirect effect of self-esteem through
effects, based on the bootstraping procedure was significant for the indirect effect of self-esteem
emotional intake (B = −0.022, SE = 0.005, 95% CI (−0.034, −0.012)).
through emotional intake (B = –0.022, SE = 0.005, 95% CI (–0.034, –0.012)).
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association between the indirect effect and age as a moderating variable is not estimated.
(B = –0.015, SE = 0.005, 95% CI (–0.027, –0.006)).
Finally, taking into account that age was another of the variables that became part of the
regression equation (Table 3), moderate mediation analyzes were carried out in order to verify the
effects of age as a moderator (W) in each of the proposed mediation models (Figures 1 and 2). For
this, the age variable (<30 years and ≥30 years) was dichotomized.
First, in the mediation model of emotional intake in the relationship between self-esteem and
sleep quality, age as a moderating variable has no statistically significant effect ((B = 1.03, SE = 1.107,
Figure
2. Mediation
Mediationmodel
model
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management
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Finally, taking into account that age was another of the variables that became part of the regression
4. Discussion
equation (Table 3), moderate mediation analyzes were carried out in order to verify the effects of age as
Following the analysis of the results, we identified a relationship between sleep quality and
factors such as age, marital status, eating behavior, physical exercise, emotional intelligence, and
self-esteem. In a similar way to the sample in the study by [17], it was found that as nurses get older,
they sleep for less time and the quality of sleep deteriorates. In addition, poor sleep quality was
associated with impaired cognitive function related to verbal memory, executive function,
psychomotor speed, and attention [23].
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a moderator (W) in each of the proposed mediation models (Figures 1 and 2). For this, the age variable
(<30 years and ≥30 years) was dichotomized.
First, in the mediation model of emotional intake in the relationship between self-esteem and
sleep quality, age as a moderating variable has no statistically significant effect ((B = 1.03, SE = 1.107,
95% CI (−1.141, 3.204)), also the interaction term X * W ((B = −0.02, SE = 0.033, 95% CI (−0.092, 0.039)).
Therefore, it can be found that the indirect effect is not moderated by age, with a Moderate Mediation
Index of 0.35, SE = 0.005, 95% CI (−0.017, 0.006).
On the other hand, for the stress management mediation model in the relationship between
self-esteem and sleep quality, age would not have a direct effect on the mediator ((B = 0.52, SE = 0.984,
95% CI (−1.404, 2.460)), in the same way as the interaction X * W ((B = −0.005, SE = 0.030, 95% CI
(−0.064, 0.053)). Thus, with a moderate mediation index of 0.007, SE = 0.004, 95% CI (−0.007, 0.009), an
association between the indirect effect and age as a moderating variable is not estimated.
4. Discussion
Following the analysis of the results, we identified a relationship between sleep quality and factors
such as age, marital status, eating behavior, physical exercise, emotional intelligence, and self-esteem.
In a similar way to the sample in the study by [17], it was found that as nurses get older, they sleep for
less time and the quality of sleep deteriorates. In addition, poor sleep quality was associated with
impaired cognitive function related to verbal memory, executive function, psychomotor speed, and
attention [23].
In relation to the first hypothesis, a positive relationship between age and quality of sleep was
shown: as age increases there is a greater difficulty in falling asleep or maintaining it throughout the
night, consequently deteriorating the effectiveness of sleep [2,17–19].
Regarding the sex variable, no significant differences were found between both sexes, that is,
the quality of sleep in men and women is similar. However, the studies of [24,25] indicate that it is
women who claim to have a worse quality of sleep.
The data in this study demonstrate a direct relationship between sleep quality and marital status
in all groups, confirming the findings from [26] that nurses who are married or divorced with children
have worse quality sleep, owing to the need to balance work and family, which increases stress. On the
other hand, it was observed that the married nurses show an explanatory capacity with respect to the
state of mind compared to divorced or single nurses. This is because the people who suffer from sleep
disturbances or insomnia are more susceptible to becoming irritated, which can generate conflicts in
the relationship and a negative mood and alertness in the couple [27].
Similarly, eating behavior is linked to poor sleep quality in nurses, specifically, uncontrolled eating
and emotional eating. These results are in line with previous research showing that uncontrolled eating
can have direct negative effects on sleep quality generated by a series of negative emotions such as
anxiety, depression, and anger [9,29].
Physical exercise is associated with sleep quality, especially in relation to the Image factor. However,
the study by [30] found high levels in terms of social recognition and social support, in contrast to
our findings.
We saw a negative relationship between sleep quality and the components of emotional intelligence.
Conversely, the study by [9] and [43] noted that night shifts led to emotional disorders, emotional
vulnerability, and stress in nurses and presented those as possible determinants of poor sleep quality.
In research by [49], high self-esteem, together with a good level of optimism, was a determinant
of health. High scores in self-esteem are related to good sleep quality and beneficial for nursing
performance [50].
Mediation models on the involvement of psychological variables in the relationship between
self-esteem and sleep quality confirmed our hypothesis. First, low self-esteem is associated with the
emotional intake derived from the anxiety and stress to which they are subjected [9,29], leading to
an uncontrolled intake of junk food that consequently causes sleep disturbances [28]. On the other
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hand, low self-esteem is related to poor sleep quality, increasing their vulnerability, affecting their work
performance, and reducing the quality of patient care [29].
Self-esteem was shown to be an essential factor to cope with the stress that nurses are subjected
to, which is why low self-esteem can lead to poor stress management in which professionals do
not feel qualified to face the challenges they face in their work environment, such as dealing with
patients [44,52,54]. Thus, lack of sleep linked to low self-esteem is related to a deterioration of both
physical and mental health [44].
Finally, age was shown to be a moderator in the mediation model of emotional intake in the
relationship between self-esteem and sleep quality, as well as stress management, does not have a
significant effect on the variables. The main health risks of nurses are associated with the work they do;
most nurses suffer from sleep disorders arising from stress, fatigue, shift work, and the reconciliation
of work with family and social life. Thus, nursing work can have consequences on the health and
quality of life of nurses, increasing the risk of obesity, circulatory disorders, as well as increasing the
likelihood of accidents in the workplace, derived on several occasions by low self-esteem and poor
stress management. However, age is not decisive in these variables [16].
Some limitations of this study should be considered. Firstly, the overwhelming representation
of women in the sample means that any generalization of the results must consider the sample
characteristics, where there is a higher proportion of women than men in nursing. Secondly, the study
focused on one of the branches of healthcare sciences, which could lead to bias if the results were
generalized to other professions. In this study it is impossible to talk about a causal relationship, as it
is a descriptive and cross-sectional study, but descriptive statistics can become, when we analyze the
subject, more important than an experimental study. Besides, the strength of the relationships on the
variables was moderated and the real interpretive value of the correlations must be considered. In the
case of age, there is a direct effect, however, many other factors probably also contribute, given the
generally small correlation, these should be studied in future work.
On the other hand, this study did not investigate the relationship that the use of internet and smart
phones can have on sleep quality. Mobile phones are now part of people’s daily lives, which is why
excessive use and addiction to mobile phones is a problem with respect to physical and psychological
health, among which are sleep disruption and bad sleep quality [65].
The results of this study suggest future lines of research, increasing the sample size, and broadening
the professions to other fields of healthcare. It would also be interesting to include other variables in
the analysis, such as shift working, and self-efficacy, in relation to sleep disorders.
Intervention strategies may be developed from the results of this study, with the aim of improving
sleep quality and quality of life for nurses and, in turn, improving patient care.
5. Conclusions
In general, it was observed that emotional intake and stress management are moderating variables
of self-esteem and sleep quality; therefore, it is essential to propose intervention programs for stress
management and emotional intake to achieve high self-esteem and consequently improve the quality
of sleep in nursing professionals. Good quality sleep is essential for nurses to be able to do their jobs
well and efficiently, as well as to improve their quality of life and patient care.
The present study tried to publicize the different variables that may be associated with sleep
disorders and consequently the health problems that they can generate in people. It is essential to
make proposals to improve the quality of life of nurses to help them to increase their self-esteem and
sleep quality, regulate negative emotions, and reduce stress.
Finally, nurses could improve the quality of their sleep by developing organizing strategies so
that they can achieve their professional objectives.
Author Contributions: M.d.C.P.-F., M.d.M.M.J., J.J.G.L., and M.d.M.S.M. contributed to the conception and design
of the review. J.J.G.L. applied the search strategy. All authors applied the selection criteria. All authors completed
the assessment of risk of bias. All authors analyzed and interpreted data. M.d.M.M.J., M.d.C.P.-F., and M.d.M.S.M.

Int. J. Environ. Res. Public Health 2019, 16, 3846

11 of 14

wrote this manuscript. M.d.M.M.J., M.d.C.P.-F., and J.J.G.L. edited this manuscript. M.d.C.P.-F. is responsible for
the overall project.
Funding: This research received no external funding.
Acknowledgments: The present study was undertaken in collaboration with the Excma. Diputación Provincial
de Almería. Part of this work has been developed thanks to the financing of University Teaching Training in
Deficit Areas, Gerty Cori Aid, for the help in hiring research staff in predoctoral training, granted by María del
Mar Simón Márquez. The work has support for publication in open access journals of the Own Research and
Transfer Plan 2019 of the University of Almeria.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.
3.
4.

5.
6.

7.
8.
9.

10.

11.

12.

13.
14.

15.

16.

Madrid-Valero, J.J.; Martínez-Selva, J.M.; Ribeiro do Couto, B.; Sánchez-Romera, J.F.; Ordoñana, J.R. Age and
gender effects on the prevalence of poor sleep quality in the adult population. Gac. Sanit. 2017, 31, 18–22.
[CrossRef] [PubMed]
Aguado, T. Sleep quality in hospital, health and non-healthcare professionals. Rev. Enferm. Trab. 2016,
6, 12–18.
De Castilho, V.; Corrente, J.E.; Bojikian, B. Association between sleep quality and quality of life in nursing
professionals working rotating shifts. Rev. Saúde Pública 2014, 48, 594–601. [CrossRef]
Hasson, D.; Gustavsson, P. Declining sleep quality among nurses: A population-based four-year longitudinal
study on the transition from nursing education to working life. PLoS ONE 2010, 5, e14265. [CrossRef]
[PubMed]
Zencirci, A.D.; Arslan, S. Morning-evening type and burnout level as factors influencing sleep quality of
shift nurses: A questionnaire study. Croat. Med. J. 2011, 52, 527–537. [CrossRef]
Asaoka, S.; Aritake, S.; Komada, Y.; Ozaki, A.; Odagiri, Y.; Inoue, S.; Shimomitsu, T.; Inoue, Y. Factors
associated with shift work disorder in nurses working with rapid-rotation schedules in Japan: The nurses’
sleep health project. Chronobiol. Int. 2013, 30, 628–636. [CrossRef] [PubMed]
Chien, P.L.; Su, H.F.; Hsieh, P.C.; Siao, R.Y.; Ling, P.Y.; Jou, H.J. Sleep quality among female hospital staff
nurses. Sleep Disorders 2013, 2013, 1–6. [CrossRef] [PubMed]
De Oliveira, B.; De Martino, M.M. Analysis of cognitive function and sleep of nursing staff on different shift
work. Rev. Gaúcha Enferm. 2013, 34, 30–36. [CrossRef]
Pérez-Fuentes, M.C.; Molero, M.M.; Barragán, A.B.; Martos, A.; Gázquez, J.J. Association with the Quality
of Sleep and the Mediating Role of Eating on Self-Esteem in Healthcare Personnel. Nutrients 2019, 11, 321.
[CrossRef]
Shiffer, D.; Minonzio, M.; Dipaola, F.; Bertola, M.; Zamuner, A.R.; Vecchia, L.A.; Solbiati, M.; Costantino, G.;
Furlan, R.; Barbic, F. Effects of Clockwise and Counterclockwise Job Shift Work Rotation on Sleep and
Work-Life Balance on Hospital Nurses. Int. J. Environ. Res. Public Health 2018, 15, 2038. [CrossRef]
Zhang, L.; Sun, D.M.; Li, C.B.; Tao, M.F. Influencing Factors for Sleep Quality Among Shift-working Nurses:
A Cross-Sectional Study in China Using 3-factor Pittsburgh Sleep Quality Index. Asian Nurs. Res. 2016,
10, 277–282. [CrossRef] [PubMed]
Peter, L.; Reindl, R.; Zauter, S.; Hillemacher, T.; Richter, K. Effectiveness of an Online CBT-I Intervention and
a Face-to-Face Treatment for Shift Work Sleep Disorder: A Comparison of Sleep Diary Data. Int. J. Environ.
Res. Public Health 2019, 16, 3081. [CrossRef] [PubMed]
Heath, G.; Coates, A.; Sargent, C.; Dorrian, J. Sleep Duration and Chronic Fatigue Are Differently Associated
with the Dietary Profile of Shift Workers. Nutrients 2016, 8, 771. [CrossRef] [PubMed]
Pérez-Fuentes, M.C.; Molero, M.M.; Simón, M.M.; Barragán, A.B.; Gázquez, J.J. Emotional Effects of the
Duration, Efficiency, and Subjective Quality of Sleep in Healthcare Personnel. Int. J. Environ. Res. Public Health
2019, 16, 3512. [CrossRef] [PubMed]
Kalmbach, D.A.; Pillai, V.; Cheng, P.; Arnedt, J.T.; Drake, C.L. Shift Work Disorder, Depression, and Anxiety
in the Transition to Rotating Shifts: The Role of Sleep Reactivity. Sleep Med. 2015, 16, 1532–1538. [CrossRef]
[PubMed]
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