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Abstract

:

Shift work is increasingly common in health services, subjecting healthcare professionals to work schedules that can alter circadian rhythms and eating habits with consequent repercussions for the intestinal homeostasis. The objective of this study was to describe the relationship of rotating work shifts with the intestinal health, sleep quality, and emotional dimension of nursing professionals. In March and May 2019, an observational and comparative study was conducted among 380 nursing professionals from different Spanish cities and divided into fixed shift (n = 159) and rotating shift (n = 221). To carry out the present work, the variables measured were gastrointestinal symptoms, stool consistency and shape, anxiety, depression, sleep, as well as stress and work environment. Nurses with rotating shifts reported more abdominal pain and symptoms of depersonalization, as well as worse sleep efficiency and worse nursing practice environment. In addition, overall scores of the Gastrointestinal Symptom Rating Scale and Hospital Anxiety and Depression Scale were found to be significantly worse in nurses with these shifts. Rotating shift work by nursing staff may be associated with the occurrence of gastrointestinal and anxiety-related symptoms. These findings, together with the presence of negative and insensitive attitudes towards patients by nurses on rotating shifts, should be considered to maintain the quality of healthcare.
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1. Introduction


Shift work in the healthcare sector is often irregularly distributed to ensure round-the-clock patient care. Work schedules generally include fixed and rotating shifts, both of which have been shown to affect the health and quality of life of healthcare workers due to circadian misalignment [1]. In this vein, the consequences for the health and well-being of nurses working irregular and rotating shifts are diverse and include gastrointestinal disorders due to changes in eating habits, sleep disturbances, stress, job strain, personal dissatisfaction at work, and deterioration of social and family relationships [2,3,4].



Access to regular, nutritious meals is a basic human need. However, the reality is that certain working conditions, such as rotating shift work, can severely impact workers’ abilities to meet these fundamental needs. Workers in these circumstances face numerous challenges, including disruptions to their eating patterns, limited access to warm meals, and insufficient caloric intake. This can have serious consequences for their health and well-being, both in the short and long term [5]. Studies have shown that shift and night workers, some of whom have a history of digestive disorders, have more complaints or aggravations of their gastrointestinal symptoms, mainly gastro-esophageal reflux (GER), than day workers [6,7]. These disorders are thought to be related to circadian cycles, as gastrointestinal function differs according to the time of day. With respect to GER, it is known that the environment in the stomach becomes more acidic at night [8,9].



Shift workers experience an imbalance in sleep–wake cycles which can result in fatigue with consequent sleep distortion, as daytime sleep does not have the restorative characteristics of nighttime sleep [10,11]. Different studies show that shift work generates a worsening of sleep quality when compared to daytime work in individuals with different occupations [12,13]. In this regard, abnormalities in sleep pattern lead to drowsiness and can, therefore, affect cognitive function, alertness, and work performance [14,15,16]. All of these disturbances result in an increase in workplace mistakes and in risk of accidents, distractions, and injuries [10,17].



The disruption of the circadian clock system also has an impact on mental health in shift workers by interfering with the hypothalamic–pituitary–adrenal (HPA) axis [18,19]. Cortisol, the HPA axis hormone, which is essential in stressor responses, is affected in night shifts and rotating shifts. Cortisol levels are highest minutes after waking and decrease sharply throughout the day, reaching their lowest point during sleep [19,20]. On this basis, nurses on night shifts sleep during the day and are active at night, thus providing care to patients under stressful conditions. Therefore, cortisol levels remain elevated, which would explain the increase in cortisol secretion with physical or mental stress [20]. In addition, both psychological and physiological stress, consequences of shift work, are some of the most influential factors in the development of digestive disorders, leading to alterations in the composition and function of the gut microbiota and increased intestinal permeability [21].



Situations of chronic stress due to long working hours, inadequate sleep, less physical activity, and shift work can lead to so-called burnout syndrome, characterized by emotional exhaustion, depersonalization, or lack of personal fulfilment [22]. It has been reported that the incidence of burnout has increased among healthcare workers, particularly when compared to the general working population [23]. Experiencing burnout is considered a major factor in nurses leaving or considering leaving their jobs, mainly due to the stressful work environment and lack of staff [24].



In brief, there are many harmful effects of shift work or night work since the circadian rhythm is not adjusted to the normal cycle. Various negative effects include disturbances to the digestive system, sleep and mood disorders, and impairment of cognitive performance [6,19,25]. This study aims to describe effects of shift work on gastrointestinal and digestive complaints, the quality of sleep, and the emotions of nursing staff.




2. Materials and Methods


2.1. Design


A comparative cross-sectional study was conducted in the first semester of 2019, following the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) recommendations [26].




2.2. Participants


Convenience sampling was used to select our participants. In addition, snowball sampling was used to increase the sample size. Four hundred nursing professionals were recruited. After calculating the sample size, with a confidence interval of 90% and an error margin of 5%, the number of patients to be included was 273 [27]. Finally, the sample consisted of 380 nursing professionals from different Spanish cities. The selection criteria for participants are shown in Table 1. Data collection was designed to ensure confidentiality and anonymity, and participants gave informed consent prior to the study, with the possibility of withdrawing at any time.




2.3. Data Collection


Data were collected using validated questionnaires in Spanish to investigate stool consistency and shape, anxiety and depression, sleep, and finally, work environment and burnout syndrome.



Digestive symptomatology was assessed using the Gastrointestinal Symptom Rating Scale (GSRS) [28]. This scale included five subscales: reflux, diarrhea, constipation, abdominal pain, and indigestion. It has a score based on a 7-grade Likert-type scale, where 1 represents the most positive option and 7 the most negative.



Stool consistency and shape were assessed using the Bristol scale [29,30]. This scale consists of 7 items in which 7 stool types are visually and descriptively described. Stool types 1 and 2 are considered abnormally hard stools related to constipation, types 3–5 are generally considered normal stools, and types 6 and 7 are abnormally liquid stools related to diarrhea [31].



Job stress, or Burnout Syndrome, was assessed using the Maslach Burnout Inventory-Human Services Survey (MBI-HSS) questionnaire [32,33]. It consists of 3 scales with 22 items measuring the frequency with which professionals perceive low self-fulfillment at work (8 items), emotional exhaustion (9 items), and depersonalization (5 items). High scores on the emotional exhaustion and depersonalization subscales (27–54 and 10–30, respectively) and low scores on the personal accomplishment subscale (0–33), the third subscale, define Burnout Syndrome.



At an emotional level, anxiety and depression were assessed using the Hospital Anxiety and Depression Scale (HADS) [34,35]. This scale consists of 14 items, of which 7 measure anxiety and 7 measure depression. Each item is scored on a scale with 4 alternatives ranging between 0 and 3 and a total score ranging between 0 and 21, with anxiety and depression assessed separately.



The work environment was measured using the Practice Environment Scale from Revised Nurse Work Index (PES-NWI) [36,37], which consisted of 31 items. It is considered one of the best instruments for measuring the nursing practice environment. Its structure is divided into 5 subscales: (1) nurse involvement in hospital affairs (8 items); (2) nursing rationale for quality of care (9 items); (3) nurse manager, leadership, and support for nurses (4 items); (4) staffing and resources (4 items); and (5) collegial nurse–physician relationships (7 items). It was measured using a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree) to indicate whether or not the feature is present in the current work setting.



The sleep quality was evaluated with the Pittsburg Sleep Quality Index (PSQI) questionnaire [38,39], which consisted of 24 questions. After correction of this questionnaire, seven scores were obtained that reported the components of sleep quality: subjective quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of hypnotic medication, and daytime dysfunction. Each component was assigned a score ranging from 0 (no difficulty) to 3 (severe difficulty), and the total score ranged from 0 to 21, which was considered the global PSQI score.




2.4. Ethical Aspects


The Ethics Committee of the Department of Nursing, Physiotherapy and Medicine at the University of Almeria (EFM 32/19) granted ethical approval. The study was conducted in compliance with the Declaration of Helsinki and the ethical principles of biomedical research. Data collection was designed to ensure confidentiality and anonymity, and participants gave informed consent prior to the study, with the possibility of withdrawing at any time.




2.5. Data Analysis


A descriptive statistical analysis was performed expressing the results as means (with standard deviation). A Kolmogorov–Smirnov test was used to assess the normality. Confidence intervals were obtained at 95% for both means and proportions considering a significant difference when p < 0.05. To contrast the results, Student’s t-test or the non-parametric Mann–Whitney U-test were used, as appropriate. Categorical variables were compared with the χ2 or Fisher’s exact test. On the other hand, to assess whether or not there were intergroup differences between the different short-term measurements, Student’s t-test for paired samples or Wilcoxon’s test were used in parametric and non-parametric cases, respectively. Repeated measures analysis of variance or Friedman’s test were used in parametric or non-parametric cases, respectively, to determine whether or not there were differences for each of the groups between the different long-term measurements. Data analysis was performed using IBM SPSS Statistics 25.0.





3. Results


The sample consisted of 380 nursing professionals, 221 of whom worked in rotating shifts (RS, 58.2%) and 159 in fixed shifts (FS, 41.8%). The sociodemographic characteristics of the study participants are shown in Table 2. The mean age of the FS was 24.8 (6.9) years, and 28.0 (6.7) years in the RS. Regarding sex, in both groups, the majority were women (FS: 93.1%; RS: 92.8%).



In reference to the diagnosis of gastrointestinal disease, 83.03% of the FS and 74.66% of the RS had no gastrointestinal disease. Likewise, most participants did not take any type of medication (FS: 69.81%; RS: 61.99%) or supplements (FS: 83.02%; RS: 76.47%) on a regular basis (Table 2).



Regarding gastrointestinal symptomatology measured with the GSRS scale, designed to assess symptoms associated with common gastrointestinal disorders, total scores were statistically higher (p < 0.05) in the RS group compared to the FS group. In addition, scores on the indigestion and abdominal pain subscales also increased in the RS (p < 0.05). Higher scores indicate worsening symptomatology. In contrast, no significant differences were found in the subscales of diarrhea, constipation, and reflux between the two groups (p > 0.05) (Table 3).



Regarding stool consistency measured with the Bristol scale, no statistically significant differences (p > 0.05) were found between the two groups in any of the three measurements performed at different times of the study (month, week, last). Most participants had normal stool consistency (Table 4).



In terms of sleep quality as measured with PSQI, only the sleep efficiency subscale, referring to the percentage of time spent sleeping compared to time spent lying in bed, was worse in the RS group compared to FS (p < 0.05). Scores on the overall sleep quality scale, on the subscales of charity, disturbance, duration, latency, medication use, and daytime dysfunction, showed no differences between groups (p > 0.05) (Table 5).



Workers in both work shifts did not show statistically different scores on the emotional exhaustion and personal accomplishment subscales of the MBI-HSS questionnaire, which assesses the presence of Burnout Syndrome. However, the scores on the depersonalization subscale were higher (p < 0.05) in the RS group compared to the FS group. Emotional distress was also assessed using the HADS scale in both groups of health professionals. Total scores were significantly lower (p < 0.05) in RS workers while no differences (p > 0.05) were found in the anxiety and depression subscales (Table 6).



Regarding the environment in which nursing work is performed, as measured by the PES-NWI questionnaire, all domains of this questionnaire obtained lower scores in the RS group. Statistically significant differences (p < 0.05) were obtained in all domains except for nurse–physician relationships (Table 7).




4. Discussion


Several studies suggest that shift work is related to sleep cycle disturbances and gastrointestinal and mental disorders in both healthcare and non-healthcare professionals [6,22,40]. In that context, the aim of this study was to describe the impact of RS and FS on the health of nursing professionals. In the present study, healthcare workers with RS reported more frequent gastrointestinal symptoms, less efficient sleep, emotional distress, symptoms of depersonalization, and a poorer nursing practice environment.



Gastrointestinal symptomatology appears to be a common complaint in workers subjected to high levels of stress [41,42], such as healthcare workers. In relation to the different work shifts, it has been suggested that RS may increase the occurrence of gastrointestinal problems, mainly indigestion and peptic ulcers [43]. In the present work, RS nurses reported more gastrointestinal symptoms, such as indigestion and abdominal pain. Similarly, the presence of abdominal pain and an increase in the number of gastrointestinal complaints were described more frequently in RS nurses compared to FS nurses [6,44]. In addition, the feces were characterized according to their consistency using the Bristol scale, which allowed the identification of healthy or unhealthy bowel movements. No differences in stool consistency were found between the two groups of participants. Consistent with our results, other studies also found no relationship between shift work and bowel health when measuring stool consistency and pattern, stool frequency, intestinal gas leakage, and fecal incontinence [45].



Sleep disorder due to different work shifts is characterized by an imbalance of the circadian rhythm, mainly affecting people working night and rotating shifts. This condition can cause insomnia or excessive sleepiness and, consequently, affect productivity [46,47]. In terms of sleep quality, as measured with the PSQI questionnaire, our results show similar overall scores except for the sleep efficiency subscale, which was found to be decreased in RS. This differs from other studies showing differences in PSQI scores between day and night shifts, as well as poorer subjective sleep quality, daytime dysfunction, and sleep disturbances [2,48]. At the metabolic level, cortisol release patterns may vary between early and late shifts [49]. It was reported that nurses on the evening or night shift show a lower increase in cortisol after waking and experience worse sleep quality than day shift nurses [50]. In addition, the number of days needed to adjust the nurses’ circadian patterns of cortisol secretion after the night shift was assessed and determined to be at least 4 days [20].



Although there is some controversy, it has been suggested that disturbances in circadian rhythm and, consequently, in sleep cycles are associated with gastrointestinal disorders. In relation to this, sleep deprivation in patients with GER aggravates symptoms by increasing the intensity and sensitivity to acid perfusion [51]. On the contrary, participation in shift work, especially rotating shift work, are associated with the development and prevalence of irritable bowel syndrome (IBS) and abdominal pain that is shown independent of sleep quality [44,52].



Regarding work stress or Burnout Syndrome, our results measured using the MBI-HSS questionnaire showed differences between FS and RS in the depersonalization dimension, yet they did not differ in the subscales of emotional exhaustion or burnout and personal fulfilment. These results disagree with those obtained by other researchers who showed that RS did not influence job stress measured with the Professional Quality of Life (ProQoL) Scale and the MBI-HSS [48,53]. Contrary to our results, one study showed that critical care nurses with FS experience more burnout than RS nurses. Specifically, emotional exhaustion and depersonalization scores were statistically significantly higher for FS nurses [1].



The results obtained show differences in the total scores of the HADS scale, although the anxiety and depression subscales do not show differences between participants. These results are similar to those obtained by Tahghighi et al. (2019), which shows the limited influence of RS on anxiety and depression measured with the Depression, Anxiety and Stress Scale (DASS21) [53]. However, the study by Booker et al. (2019) concluded that RS is strongly associated with the occurrence of depression and anxiety on the General Anxiety Disorder (GAD-7) scale [54].



Regarding the work environment, the findings show differences between FS and RS in all subscales of the PES-NWI questionnaire, except for the collegial nurse–physician relationships domain. Our results agree with some studies, as differences in the work environment are observed with respect to the type of work shift. However, our results show a more favorable work environment in FS, while research such as Bullich-Marín et al. (2016) and Dehring et al. (2018) show it to be more favorable in RS [55,56].



The variables examined in this study could be an important factor in RS, but it would be interesting to explain the involvement of dietary habits [57,58,59] in professionals with RS in future research. Furthermore, as previously discussed, these RS may influence sleep quality [60] and may involve circadian rhythm disturbance impacting gut microbiota composition via the HPA axis [21,61]. Thus, an alteration of the gut microbiota may generate a disturbance of complex cognitive functions, such as thinking and decision-making [62], and, consequently, have a positive or negative effect on the quality of the medical attention provided.



Taking into account all of the above, future research should execute objective evaluations to assess the physical and psychological status of healthcare professionals. Another important point is the exploration of the role of gut microbiota in the health of professionals and the impact of shift work through the exploration of 16S ribosomal RNA gene sequences, as recent studies have shown how the gut microbiota influences the circadian rhythm [21], sleep quality [61], stress [21], and gastrointestinal disease [63].




5. Conclusions


The present study suggests that the type of shift work may influence nurses physically and emotionally. Gastrointestinal symptoms, impaired sleep efficiency, depersonalization, and an inadequate work environment can often appear in nurses on rotating shifts. It is clear that nursing is an arduous and exhausting profession, often associated with psychological distress. These findings will support the implementation of prevention and intervention programs at the individual, group, and organizational levels to succeed in reaching gastrointestinal homeostasis.
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Table 1. Criteria for inclusion and exclusion of participants.






Table 1. Criteria for inclusion and exclusion of participants.





	Inclusion Criteria
	Exclusion Criteria





	Active nurses with more than 1 year of seniority in the service
	Gastrointestinal pathology



	Fixed group: Fixed mornings, afternoons, or evenings
	Severe mental illness



	Rotating group: Rotating shifts
	Professionals with reduced working hours



	Full-time professionals
	Working in more than two organizations



	Voluntary participation
	Participation in another study interfering with the results
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Table 2. Sociodemographic characteristics of participants according to work shift.






Table 2. Sociodemographic characteristics of participants according to work shift.





	

	
Total (n = 380)

	
Fixed Shift (n = 159)

	
Rotating Shift (n = 221)

	
p






	
Age (Mean (SD))

	
24.8 (6.9)

	
24.8 (6.9)

	
28.0 (6.7)

	
<0.0001




	
Sex (%)

	




	
Man

	
7.1 (n = 27)

	
6.9 (n = 11)

	
7.2 (n = 16)

	
0.90




	
Woman

	
92.9 (n = 353)

	
93.1 (n = 148)

	
92.8 (n = 205)




	
Marital status (%)

	

	

	

	




	
Single

	
40.0 (n = 152)

	
50.94 (n = 81)

	
32.13 (n = 71)

	
0.001




	
With partner

	
12.63 (n = 48)

	
8.81 (n = 14)

	
15.38 (n = 34)




	
Married

	
47.11 (n = 179)

	
40.25 (n = 64)

	
52.04 (n = 115)




	
Divorced

	
0.26 (n = 1)

	
0.0 (n = 0)

	
0.45 (n = 1)




	
No. of children

	

	

	

	




	
Mean (SD)

	
0.20 (0.6)

	
0.2 (0.6)

	
0.2 (0.6)

	
0.07




	
Gastrointestinal disease (%)

	

	

	

	




	
Yes

	
21.84 (n = 83)

	
16.98 (n = 27)

	
25.34 (n = 56)

	
0.05




	
No

	
72.5 (n = 182)

	
83.02 (n = 132)

	
74.66 (n = 165)




	
Consumption of medication (%)

	

	

	

	




	
Yes

	
34.74 (n = 132)

	
30.19 (n = 48)

	
38.01 (n = 84)

	
0.11




	
No

	
65.26 (n = 248)

	
69.81 (n = 111)

	
61.99 (n = 137)




	
Consumption of supplements (%)

	

	

	

	




	
Yes

	
20.79 (n = 79)

	
16.98 (n = 27)

	
23.53 (n = 52)

	
0.12




	
No

	
79.21 (n = 301)

	
83.02 (n = 132)

	
76.47 (n = 169)








SD: Standard deviation.
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Table 3. GSRS scores.






Table 3. GSRS scores.





	Dimension (Score Range)
	Fixed Shift (Mean (SD))
	Rotating Shift (Mean (SD))
	p





	Indigestion

(4–28)
	11.9 (5.8)
	13.5 (6.6)
	0.03



	Abdominal pain

(3–21)
	7.6 (2.9)
	8.6 (3.6)
	0.01



	Diarrhea

(3–21)
	7.0 (4.6)
	8.0 (5.0)
	0.05



	Constipation

(3–21)
	7.5 (4.8)
	8.0 (5.0)
	0.26



	Reflux

(2–14)
	3.5 (2.4)
	4.1 (3.0)
	0.09



	GSRS global score (15–105)
	37.5 (15.5)
	42.2 (18.7)
	0.02







GSRS: Gastrointestinal Symptom Rating Scale; SD: standard deviation.
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Table 4. Bristol scores.






Table 4. Bristol scores.





	

	

	
Fixed Shift % (n)

	
Rotating Shift % (n)

	
p






	
Last month deposition

	
Constipation

	
13.84 (n = 22)

	
11.76 (n = 26)

	
0.45




	
Normal

	
69.81 (n = 111)

	
66.97 (n = 148)




	
Diarrhea

	
16.35 (n = 26)

	
21.27 (n = 47)




	
Last week deposition

	
Constipation

	
15.72 (n = 25)

	
14.93 (n = 33)

	
0.26




	
Normal

	
63.52 (n = 101)

	
57.01 (n = 126)




	
Diarrhea

	
20.75 (n = 33)

	
28.05 (n = 62)




	
Last deposition

	
Constipation

	
10.69 (n = 17)

	
15.38 (n = 34)

	
0.26




	
Normal

	
63.52 (n = 101)

	
56.11 (n = 124)




	
Diarrhea

	
25.79 (n = 41)

	
28.51 (n = 63)
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Table 5. PSQI scores.






Table 5. PSQI scores.





	Dimension (Score Range)
	Fixed Shift (Mean (SD))
	Rotating Shift (Mean (SD))
	p





	Sleep quality

(0–3)
	1.2 (1.4)
	1.4 (1.4)
	0.1



	Sleep efficiency

(0–3)
	0.6 (0.8)
	0.9 (1.1)
	0.01



	Sleep disturbance

(0–3)
	1.3 (0.5)
	1.3 (0.5)
	0.29



	Sleep duration

(0–3)
	1.5 (0.8)
	1.5 (0.9)
	0.89



	Sleep onset latency

(0–3)
	1.7 (0.9)
	1.7 (1.0)
	0.34



	Hypnotic drugs

(0–3)
	0.3 (0.8)
	0.3 (0.6)
	0.95



	Daytime dysfunction

(0–3)
	1.6 (0.8)
	1.6 (0.8)
	0.99



	PSQI global score

(0–21)
	9.2 (4.2)
	10.0 (4.6)
	0.1







PSQI: Pittsburgh Sleep Quality Index; SD: standard deviation.
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Table 6. MBI-HSS and HADS scores.
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MBI-HSS questionnaire




	
Dimension (Score range)

	
Fixed shift (Mean (SD))

	
Rotating shift (Mean (SD))

	
p




	
Emotional exhaustion (0–54)

	
19.63 (10.60)

	
22.64 (11.35)

	
0.07




	
Depersonalization (0–30)

	
5.50 (4.88)

	
6.86 (5.86)

	
0.01




	
Personal accomplishment (0–48)

	
32.62 (8.07)

	
32.62 (8.07)

	
0.89




	
HADS questionnaire




	
Dimension (Score range)

	
Fixed shift (Mean (SD))

	
Rotating shift (Mean (SD))

	
p




	
Anxiety (0–21)

	
11.7 (2.6)

	
11.1 (2.8)

	
0.08




	
Depression (0–21)

	
7.9 (2.8)

	
7.5 (2.9)

	
0.11




	
HADS global score (0–42)

	
19.6 (3.5)

	
18.6 (3.7)

	
0.02








MBI-HSS: Maslach Burnout Inventory-Human Services Survey; HADS: Hospital Anxiety and Depression Scale; SD: standard deviation.
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Table 7. PES-NWI scores.






Table 7. PES-NWI scores.





	Dimension (Score Range)
	Fixed Shift (Mean (SD))
	Rotating Shift (Mean (SD))
	p





	Nurse participation in hospital affairs (8–32)
	21.0 (5.3)
	18.7 (5.9)
	0.0001



	Nursing foundations for quality of care (9–36)
	26.8 (5.9)
	24.4 (6.4)
	0.0002



	Nurse manager ability leadership and support of nurses (4–16)
	13.8 (3.7)
	12.8 (4.4)
	0.04



	Staffing and resource adequacy (4–16)
	7.9 (3.0)
	7.1 (3.1)
	0.04



	Collegial nurse–physician relationships (7–28)
	8.2 (2.3)
	7.7 (2.6)
	0.10







PES-NWI: Practice Environment Scale from Revised Nurse Work Index; SD: standard deviation.
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