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Purpose: Many shift nurses experience poor sleep quality, and the effect on nurses’ cognitive function remains unclear. The study
aims to investigate sleep status and explore its association with cognitive function.

Methods: This descriptive cross-sectional study was conducted in a tertiary care hospital in Fujian, China between March and
September 2022. By convenience sampling method, 588 shift nurses participated in this study. The Pittsburgh Sleep Quality Index
(PSQI) and Bergen Shift Work Sleep Questionnaire (BSWSQ) were used to assess sleep quality, while the Chinese version of
Ascertain Dementia-8 (AD-8) was used to evaluate cognitive function. A PSQI score <7 is classified as good sleep quality, and a score
>7 indicates poor sleep quality. An AD-8 score> 2 is considered indicative of memory impairment. Multivariate logistic regression
analysis was conducted to explore the association between sleep status and memory impairment.

Results: A total of 310 (52.6%) participants presented poor sleep quality. Among them, 52.2% of participants had day shift-related
sleep problems, 45.9% had evening shift-related sleep problems, 61.9% had night shift-related sleep problems, and 15.0% reported
rest-day/vacation-related sleep problems. The prevalence of poor sleep quality and each shift-related sleep problem in the memory
impairment group were higher than in the normal memory group (P<0.05). Multivariate logistic regression analysis indicated that poor
sleep quality (OR=2.073, 95% CI: 1.398~3.072), evening shift-related sleep problems (OR=1.707, 95% CI: 1.028~2.835), night shift-
related sleep problems (OR=1.859, 95% CI:1.104~3.129), and rest-day/vacation-related sleep problems (OR=2.069, 95%
CI:1.170~3.659) was significantly associated with memory impairment.

Conclusion: This study highlights the prevalence of poor sleep quality among clinical nurses and identifies poor sleep quality and
shift-related sleep problems (excluding day shift) as risk factors for memory impairment. Nurse managers should prioritize sleep
quality and focus on cognitive function to enhance nurses’ occupational health.
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Introduction

In recent years, with the acceleration of life rhythm and lifestyle change, sleep problems have emerged as a global public
health problem. According to the World Health Organization, nearly one-third of the world’s population has sleep
problems." Sleep problems include dyssomnias that disturb the quality, amount, and timing of sleep, including difficulty
falling or staying asleep, and excessive daytime sleepiness.” Sleep problems can have adverse effects on both physical
and mental health, as studies have shown their close association with the development of cardiovascular diseases,*>
metabolic disorders,® and cancer.” Individuals with sleep problems are also at a heightened risk of mental health issues
such as depression and anxiety.® In addition to the health risks, it is linked to reduced quality of life, lower work
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productivity, and increased healthcare costs, garnering increasing attention.
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The global population of shift workers is substantial, with approximately 15-30% of employees worldwide engaged
in shift work,'? and the proportion is still increasing. The exposure of nursing staff to shift work is inevitable because
hospital nurses need to provide 24-hour direct care for patients. By the end of 2022, the total number of registered nurses
in China was 5.20 million."® A recent study indicated that the prevalence of poor sleep quality was higher in nurses than
in the general population,'® with a significant 61.0% of nursing staff reporting severe poor sleep quality.'>'® Another
study found that nurses working on shifts tend to have poorer sleep quality compared to nurses who do not work shifts."”
Poor sleep quality can adversely affect the physical and mental well-being of shift-working nurses. Yeongmi Ha et al
found that shift-working nurses with poorer sleep quality are more prone to developing cardiovascular, digestive, and
genitourinary diseases.”’ Additionally, studies by Ke-Hsin et al suggest that poor sleep quality can induce depressive
symptoms in shift-working nurses, and these depressive symptoms can in turn exacerbate sleep disorders.?' This question
has recently been garnering attention.

Shift work greatly disrupts nurses’ sleep patterns, leading to shift work disorder (SWD), which mainly manifests itself
as insomnia or excessive sleepiness.”” The sleep problems they encounter are varied, including difficulty falling asleep,
sleep fragmentation, poor sleep quality, and short sleep duration. SWD may be a precipitating factor for insomnia, or
exacerbate existing insomnia symptoms. During waking hours, shift workers are prone to excessive sleepiness, impaired
cognitive and psychomotor functions, as well as poor emotional regulation.'®**** As cognitive processes are regulated
by the endogenous circadian clock, shift work may impair cognitive functioning as well. It disrupts the stable sleep
regulatory mechanism and causes desynchronization of circadian rhythms and accumulation of sleep deprivation, and
interruptions of these sleep regulatory processes have been proven to lead to decreased cognitive abilities.”**> A study
investigating the relationship between sleep and daily memory performance among 1275 nurses, showed that sleep
deprivation was associated with poorer daily memory performance.”® Similar studies have also confirmed the link
between shift work experience and impaired cognitive function.’”*® However, other research has suggested that nurses’
shift work is almost unrelated to the decline in cognitive abilities.>” The research findings remain controversial.

Most of the previous studies used scales such as the Pittsburgh Sleep Quality Scale (PSQI) to assess the overall sleep
quality of clinical nurses. However, shift-working nurses need to work different shifts, and the assessment results may
vary after each shift rotation. Furthermore, the relationship between the overall sleep status and cognitive function among
shift nurses remains insufficiently understood. Therefore, this study aims to examine the sleep status (overall sleep
quality and each shift-related sleep problem) of shift nurses in a large tertiary general hospital, examining their
association with cognitive function, to provide a basis for subsequent interventions.

Materials and Methods
Study Design and Settings

Between March 2022 to September 2022, clinical nurses in a large tertiary hospital in Fujian province, China were
recruited using a convenience sampling methodology, and a cross-sectional survey was performed. This research project
aims to investigate sleep problems and their correlation with cognitive function among shift nurses.

Study Participants

The shift nurses were included for the following criteria: (a) have a Chinese registered nurse license and (b) be involved
in shift work (> 1-night shift/month) >3 months. The exclusion criteria were as follows: (1) nurses who had not been
working full-time for the past month due to any reason (eg, pregnant or lactating) and (2) nurses with physical or mental
illnesses (eg, depression or pneumonia).

The sample size was calculated based on the number of independent variables (m) in the logistic regression model.
For medium-sized relationships between the independent variables and the dependent or outcome variable, with a 5%
significance level and 80% power, the sample size (N) should satisfy the following:*® N > 10m (m= number of
independent variables). It is planned to allow up to 16 independent variables in the regression model, and accounting
for a 20% attrition rate, the required sample size should be at least 192 for each group.

1654 "= Nature and Science of Sleep 2024:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Lin et al @

Measurement

The survey instruments used in the study included a sociodemographic questionnaire, the Pittsburgh Sleep Quality Index
(PSQI), the Bergen Shift Work Sleep Questionnaire (BSWSQ), and the Chinese version of the Ascertain Dementia-8
questionnaire (AD-8).

Demographic Characteristics Questionnaire

The demographic characteristics questionnaire was developed by the researchers based on a comprehensive literature
review. It encompassed variables such as gender, age, marital status, level of education, years of work, drinking water
history, and smoking history.

Pittsburgh Sleep Quality Index

The sleep quality of shift nurses was assessed using the Pittsburgh Sleep Quality Index (PSQI).*! The PSQI contains 19
items in 7 component domains: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleep medication, and daytime dysfunction. Each subscale of the PSQI is scored from 0 to 3, with the
total score ranging from 0 to 21; higher scores indicate poorer sleep quality. In China, a PSQI global score greater than 7
points indicates poor sleep, although an original cut-off of 5 points was recommended by the scale developers. The
Chinese version of the PSQI has been demonstrated to be valid and reliable in the Chinese population.** The PSQI had
a Cronbach’s alphas coefficient of 0.64 in this sample.

Bergen Shift Work Sleep Questionnaire

Bergen Shift Work Sleep Questionnaire (BSWSQ) was constructed aiming to assess problems with sleep and tiredness/
sleepiness across different shifts and during rest days.**> The questionnaire consisted of 7 questions, each item evaluates
the sleep situation during different shifts (day shift, evening shift, night shift) or on rest days. Items [-VI assess sleep-
related issues associated with the different shifts, while items I-IV and VII evaluate sleep on rest days. Each item is
scored on a 5-point scale from 0 to 4, with higher scores indicating more persistent symptoms. If a symptom is selected
as “often” or “always”, it indicates a very serious problem. The total score for shift work is 0—24, while the total score for

1°# if at least one of the items I-1V and at least one of the items V—

rest days is 0—20. According to the research by Flo et a
VI is answered as “often” or “always” (for rest days, it is items [-IV and item VII), it indicates the presence of shift-
related problems with sleep and tiredness/sleepiness. The BSWSQ results in this study were based on the calculation
methods described above.

This study utilized the PSQI to assess the overall sleep quality of shift nurses over the past month, and the BSWSQ

scale to evaluate the impact of shift work on sleep.

Overall Cognition Ascertain Dementia-8

The Chinese version of Ascertain Dementia-8 questionnaire was used to evaluate the cognitive function of shift nurses,*
focusing on the cognitive evaluation of memory. The AD-8 is a brief informant-based measure that has only eight
questions, such as domains of judgments, hobby/activity levels, repetitive conversations, learning abilities, memory
concerning date/appointments, finance, and daily thought processes. This scale uses a simple question-and-answer format
to quickly assess whether a respondent has memory impairments and the resulting decline in their ability to perform daily
living activities. Given its relative simplicity and brevity, the AD-8 is particularly suitable for use by non-specialized
primary healthcare workers. The AD-8 had a good diagnostic accuracy in discriminating cognitive impairment from
normal cognition.>>® The total AD-8 score ranges up to 8 points, with scores >2 indicating the presence of memory
impairment. This scale is easy to operate and has been proven to have comparable validity and accuracy to the Mini-
mental State Examination (MMSE).*’

Data Collection and Ethical Considerations

The study was approved by the hospital ethics committee. Before recruitment, authorization was obtained from the head
nurses in each of the clinical departments. Eligible participants were registered nurses employed at a large tertiary hospi-
tal in Fujian province. The nurses were informed verbally by the head nurses regarding the survey in advance at

Nature and Science of Sleep 2024:16 heeps: 1655

Dove:


https://www.dovepress.com
https://www.dovepress.com

@ Lin et al Dove

a departmental meeting. The names of the nurses who were willing to participate in the research were collected by the
head nurses and forwarded to the research team. Using scripted instructions (including the unified greeting, self-
introduction, and survey procedure), the research team subsequently contacted the volunteers in a department meeting
room. The nurses were provided with an information sheet explaining the purpose of the survey and instructions on how
to complete the questionnaire. The volunteer nurses were assured that the survey was anonymous and confidential and
that they could withdraw at any time without consequences. All nurses who agreed to participate signed an informed
consent form. Subsequently, the research team distributed the questionnaires to the participating nurses in a department
meeting room. Data collectors checked the completed questionnaires on the spot.

Data Analysis

Epidata 3.1 software was used for data entry, and SPSS 25.0 was employed for statistical analysis. The demographic
characteristics and sleep status of shift nurses prescribed normal memory and memory impairment were compared using
bivariate analysis.

For the bivariate analysis, comparisons were conducted using the independent #-test for continuous variables (for
example, PSQI scores) and the chi-square test or Fisher’s exact test for categorical variables (such as gender, education
level, and marital status). Subsequently, associations between cognitive function and sleep status were examined using
logistic regression models. The results were described with odds ratios (OR) and their 95% confidence intervals (CI). In
the bivariate analysis, variables with P-value < (.25 were included in the multivariable logistic regression. All tests were
two-sided, with P<0.05 considered statistically significant.

Results

Characteristics of Participants

A total of 700 questionnaires were distributed; 632 questionnaires were returned (response rate: 90.3%), and 44 invalid
questionnaires (with missing information or incomplete questionnaires) were excluded, representing an effective
response rate of 93.0%. At last, 588 questionnaires were included in the final analysis. The descriptive characteristics
of the study subjects are displayed in Table 1. The average age of the shift nurses was (31.34+6.49) years, with the
majority being female (95.9%). Most of the shift nurses were married (57.1%), senior nurses (57.7%), and had a college

Table | The Characteristics of Shift Nurses by Memory Function [n (%)]

Variables Total (n=588) | Memory Impairment (AD-8 sore>2) x2 P-value
No (n=335) Yes (n=253)
Sex 0.019 0.891
Male 24 (4.1) 14 (4.2) 10 (4.0)
Female 564 (95.9) 321 (95.8) 243 (96.0)
Age (year) 3.934 0.140
<30 294 (50.0) 179 (53.4) 115 (45.5)
3040 238 (40.5) 128 (38.2) 110 (43.5)
>40 56 (9.5) 28 (8.4) 28 (11.1)
Marital status - 0.066*
Unmarried 245 (41.7) 153 (45.7) 92 (36.4)
Married 336 (57.1) 179 (53.4) 157 (62.1)
Widowed/divorced 7 (1.2) 3 (0.9) 4 (1.6)
Level of education 6.142 0.046
Technical secondary school 6 (1.0) 5 (1.5) 1 (0.4)
College 329 (56.0) 199 (59.4) 130 (51.4)
University 253 (43.0) 131 (39.1) 122 (48.2)
(Continued)
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Table | (Continued).

Variables Total (n=588) | Memory Impairment (AD-8 sore>2) x? P-value
No (n=335) Yes (n=253)

Technical title 13.754 0.001
Nurse 187 (31.8) 127 (37.9) 60 (23.7)
Senior nurse 339 (57.7) 178 (53.1) 161 (63.6)
Nurse-in-charge and above 62 (10.5) 30 (9.0) 32 (12.6)

Years of work (year) 7410 0.025
<10 373 (63.4) 228 (68.1) 145 (57.3)
10-20 172 (29.3) 87 (26.0) 85 (33.¢)
>20 43 (7.3) 20 (6.0) 23 (9.1)

Frequency of night shift (per week) 14.754 <0.001
<2 379 (64.5) 238 (71.0) 141 (55.7)
2 209 (35.5) 97 (29.0) 112 (44.3)

Having children 7.946 0.005
Yes 300 (51.0) 154 (46.0) 146 (57.7)
No 288 (49.0) 181 (54.0) 107 (42.3)

Smoking history - 0.751*
Yes 8 (1.4) 5(1.5) 3(1.2)
No 580 (98.6) 330 (98.5) 250 (98.8)

Drinking history 0.000 0.987
Yes 21 (3.6) 12 (3.6) 9 (3.6)
No 567 (96.4) 323 (96.4) 244 (96.4)

Sleeping aid use 0.186 0.666
Yes 75 (12.8) 41 (12.2) 34 (134)
No 513 (87.2) 294 (87.8) 219 (86.6)

Note: *Fisher’s exact test.

education (56.0%). Among the participants, 373 shift nurses (63.4%) had less than 10 years of work experience, 172 shift
nurses (29.3%) had worked between 10-20 years, and 43 shift nurses (7.3%) had over 20 years of experience. Most of
them (64.5%) were working less than 2 times night shifts per week. The AD-8 results indicated that 43.0% of the shift
nurses were in the memory impairment group. No statistically significant differences were found between the groups in
terms of age, gender, marital status, or use of sleeping aids (P>0.05).

Characteristics of Sleep Disturbance of Participants

The participants had a mean PSQI score of 8.204+2.99, with 309 shift nurses (52.6%) scoring >7 on the PSQI. The
average scores of all dimensions of PSQI in the memory impairment group were significantly higher than those in the
normal memory group. Statistically significant differences were observed between the two groups in terms of subjective
sleep quality, sleep duration, sleep disturbances, use of sleep medication, and daytime dysfunction components of the
PSQI (P<0.05, see Table 2). In terms of shift-related problems with sleep and tiredness/sleepiness, 307 shift nurses
(52.2%) had day shift-related sleep problems, 270 (45.9%) had evening shift-related sleep problems, 364 (61.9%) had
night shift-related sleep problems, and 88 shift nurses (15.0%) reported rest-day/vacation-related sleep problems. The
prevalence of each shift-related sleep problem was significantly higher in the memory impairment group compared to
those with normal memory function (all P<0.05, see Table 2).

Multivariate Logistic Regression of Sleep Status and Memory Impairment

A binary logistic regression analysis was conducted with cognitive function (0=normal memory function, 1=memory
impairment) as the dependent variable, and level of education, technical title, years of work (year), frequency of night
shift (per week), having children, sleep quality and each shift-related sleep problems as covariates, using the forward
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Table 2 Comparison of Each Dimension of the PSQI Scale and BSWSQ Scale Between Normal Memory Group and Memory
Impairment Group (X£S/n (%))

Variables Total Normal Memory t/X? P-value
(n=588) Memory Group Impairment Group
(n=335) (n=253)

PSQI scale
Total PSQI score 8.20+2.99 7.4412.67 9.213.10 —7.457 <0.001
Subjective sleep quality 1.42+0.66 1.29£0.62 1.59+0.69 —5.621 <0.001
Sleep latency 2.10+0.74 2.060.76 2.16+0.71 -1.716 0.087
Sleep duration 0.80+0.78 0.73+0.76 0.89+0.80 —2.598 0.010
Habitual sleep efficiency 0.46+0.81 0.43+0.80 0.51+0.82 —1.288 0.198
Sleep disturbances 1.37+0.55 1.25+0.47 1.53+0.61 —6.178 <0.001
Use of sleep medication 0.30+0.73 0.21+0.62 0.41+0.85 -3.239 0.001
Daytime dysfunction 1.75£0.90 1.47+0.88 2.11+0.79 —9.149 <0.001

Sleep quality 42418 <0.001
Good (PSQI<7) 279 (47.4) 198 (59.1) 81 (32.0)
Poor (PSQI>7) 309 (52.6) 137 (40.9) 172 (68.0)

BSWSQ scale
Day shift-related problems with sleep and tiredness/ | 307 (52.2) 152 (45.4) 155 (61.3) 14.589 <0.001
sleepiness
Evening shift-related problems with sleep and 270 (45.9) 110 (32.8) 160 (63.2) 53.660 <0.001
tiredness/sleepiness
Night shift-related problems with sleep and 364 (61.9) 166 (49.6) 198 (78.3) 50.375 <0.001
tiredness/sleepiness
Rest-day/vacation-related problems with sleep and 88 (15.0) 26 (7.8) 62 (24.5) 31.758 <0.001
tiredness/sleepiness

conditional method. Collinearity diagnostics showed that the largest value of the variance inflation factor (VIF) was
3.871, suggesting that there was no obvious collinearity. Logistic regression showed that nurses with poor sleep quality
had an almost two-fold higher risk of suffering memory impairment than those with good sleep quality (OR=2.073,95%
CI:1.398~3.072). Furthermore, when compared to nurses without shift-related sleep problems, those with evening shift-
related sleep problems (OR=1.707, 95% CI:1.028~2.835), night shift-related sleep problems (OR=1.859, 95%
CI:1.104~3.129), and rest-day/vacation-related sleep problems (OR=2.069, 95% CI:1.170~3.659) were at a higher risk
of memory impairment (Table 3).

Table 3 Logistic Regression Analysis for Risk Factors Associated with Memory Impairment

Variables B SE Wald 32 | OR 95%ClI P-value
Age (year)

<30 |

30-40 -0.526 | 0.337 2.445 0.591 | (0.306, 1.143) 0.118

>40 -0.679 | 0.607 1.251 0.507 | (0.154, 1.667) 0.263
Marital status

Unmarried |

Married -0.071 | 0.382 0.034 0.931 | (0.440, 1.971) 0.853

Widowed/divorced 0.141 | 0.897 0.025 1151 (0.199, 6.673) 0.875

Level of education
Technical secondary school |

College 1.362 | 1.179 1.335 3.905 | (0.387, 39.366) 0.387
University 1.441 1.189 1.469 4.225 | (0.411, 43.438) 0411
(Continued)
1658  "es Nature and Science of Sleep 2024:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Lin et al @

Table 3 (Continued).

Variables B SE Wald y* | OR 95%CI P-value

Technical title
Nurse |
Senior nurse 0.447 | 0.281 1.093 1.563 | (0.902, 2.709) 0.112
Nurse-in-charge and above 0.483 | 0.462 1.109 1.620 | (0.656, 4.005) 0.296
Years of work (year)
<10 |
10-20 0.252 | 0315 0.638 1.286 | (0.693, 2.385) 0.425
>20 0311 | 0.639 0.238 1.365 | (0.390, 4.773) 0.626
Frequency of night shift (per week)
<2 |
22 0.741 | 0.195 14.396 2.099 | (1431, 3.079) <0.001
Having children
Yes |
No -0.403 | 0.383 1.109 0.668 | (0.315, 1.416) 0.292
Sleep quality
Good (PSQI<?7) |
Poor (PSQI>7) 0.729 | 0.201 13.169 2073 | (1.398, 3.072) <0.001
Day shift-related problems with sleep and tiredness/sleepiness
No |
Yes -0.242 | 0.214 1.277 0.785 | (0.516, 1.195) 0.258
Evening shift-related problems with sleep and tiredness/sleepiness
No |
Yes 0.535 | 0.259 4273 1.707 | (1.028, 2.835) 0.039
Night shift-related problems with sleep and tiredness/sleepiness
No |
Yes 0.620 | 0.266 5.443 1.859 | (1.104, 3.129) 0.020
Rest-day/vacation-related problems with sleep and tiredness/sleepiness
No |
Yes 0.727 | 0.291 6.245 2.069 | (l1.170, 3.659) 0.012

For the logistic regression analysis, the omnibus model was statistically significant (p<<0.001), ¥2 (df=13)=112.840.
The fitness of the logistic regression model was shown by the Hosmer-Lemeshow goodness-of-fit test, which resulted in
a Chi-square of 4.467; df=8; p=0.813. The fitness was also shown by the two measures of predictive power: Cox and
Snell R? = 0.175, and Nagelkerke’s R?=0.234.

Discussion

The nursing occupation is characterized by high work intensity and heavy workload. In China, the policy states that
nurses have five working days per week, and each day’s work is 8 hours. Most clinical nurses work in 8-hour or 12-hour
shifts, rotating between day shifts, evening shifts, and night shifts or day shifts and night shifts. In a study by Liuyan
et al, 333 (63.3%) nurses worked more than 50 hours per week, of which 148 (28.1%) nurses worked more than 60 hours,
and more than 50% of nurses earned less than 7000 yuan per month. As the patient-centered nursing concept is updated,
patients’ self-protection awareness is constantly enhanced, and the requirements for nursing work are becoming
increasingly stringent, the psychological and physical burden on nurses is becoming increasingly heavy. Clinical nurses
are increasingly experiencing physical symptoms such as insomnia and headaches.

In this study, we explored the current status of sleep quality, shift-related sleep problems, and cognitive function
(focusing on memory function) among shift nurses through a cross-sectional survey, to further explore the relationship
between sleep and memory impairment. Our findings revealed that the shift nurses exhibited poor sleep quality, with
a notable prevalence of shift-related sleep problems. Multivariate logistic regression analyses indicated that poor sleep
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quality and encountering evening shift-related sleep problems, night shift-related sleep problems, and rest-day/vacation-
related sleep problems were significant risk factors for memory impairment in shift nurses. The study underscores the
widespread presence of sleep problems among shift nurses, emphasizing the need for effective prevention and interven-
tion strategies to enhance their sleep quality and positively impact memory function.

In our study, we utilized the PSQI to subjectively assess the sleep quality of shift nurses. The prevalence of poor sleep
quality (PSQI>7) among shift nurses was 52.6%, slightly lower than the rates reported among Jordanian nurses (68.0%),*
and by Park et al in South Korea (79.8%).%° The data demonstrated that shift nurses predominantly experienced subjective
poor sleep quality, long sleep latency, sleep disturbances, and daytime functional impairment, likely attributed to circadian
rhythm disturbances induced by night and shift work. Currently, extremely few studies have explored the impact of different
shifts on sleep, with the BSWSQ scale being the sole tool available for assessing problems with sleep and tiredness/
sleepiness across different shifts and during rest days. Our study innovatively investigated the prevalence of shift-related
sleep problems using the BSWSQ scale. The results showed a high prevalence of shift-related sleep problems among shift
nurses, with 52.2% reporting mild day shift-related sleep problems, 45.9% reporting evening shift-related sleep problems,
61.9% reporting night shift-related sleep problems, and 15.0% reporting rest-day/vacation-related sleep problems. Apart
from night shift-related sleep problems, the prevalence of other shift-related sleep problems was higher than reported in
another Norway study.** Cognitive function was assessed using the AD-8 in our study, a tool capable of detecting memory
impairment. We found that 43.0% of participants exhibited memory impairment, significantly higher than the rate observed
among 920 retired nurses.*” These differences are probably due to differences in the study populations, and geographical
discrepancies.

In the present study, we observed that poor sleep quality and shift-related sleep problems (except day shift) were associated
with increased odds of memory impairment in shift nurses. Similar to our results, Kaliyaperumal et al reported that poor sleep
quality might be a result of decreased cognitive function.*' The difference was that the Epworth Sleepiness Scale was used to
evaluate sleep quality in their study. The underlying biological mechanisms by which shift work sleep disorders affect memory
impairment remain unclear. Based on the literature, we speculated several possibilities. Firstly, shift work often entails
overnight work, incurring acute circadian misalignment. Circadian rhythm is linked to the clearance of brain amyloid-§
protein, and poor sleep quality has been shown to disrupt the accumulation and clearance of B-amyloid (AB).** AB deposition
can significantly affect neuronal health and potentially lead to neurodegeneration. In addition, it can disrupt human non-rapid
eye movement (NREM) slow waves and related hippocampus-dependent memory consolidation.*® In general, shift work
lowers the quality of sleep compared to daytime work. Previous studies have shown that poor sleep quality was associated with
reduced volume within the right prefrontal cortex,** an area involved in a range of cognitive functions, such as attention,
memory, and executive functions. In this study, we hypothesize that the poor sleep quality of shift nurses may have
a detrimental impact on the functioning of the prefrontal cortex, thereby impairing memory function.*’

Furthermore, evening and night shift-related sleep problems can cause severe disturbances in nurse’s circadian
rhythm, in which the brain cannot get adequate rest. Studies comparing functional brain imaging findings between sleep-
deprived and well-rested brains have consistently found decreases in working memory in the sleep-deprived brain.*®
Nurses repeatedly experience this sleep disturbance during extended and repetitive shifts. Chronic sleep deprivation has
been shown to affect neurobehavioral function and induce changes in brain metabolism.*”** Meanwhile, fatigue or
insufficient recovery from fatigue caused by sleep disturbance during evening and night shifts will accelerate the rate of
cognitive decline and increase the likelihood of developing memory impairment. It should be noted that the deterioration
in cognitive function due to nurses’ lack of sleep is not a one-off change. Above of them are just our speculation, the
precise mechanism requires further investigations.

Based on our results, measures to improve sleep quality for shift nurses are necessary. Firstly, it is suggested that
departments should establish a flexible scheduling system and shift rotation policy. Currently, most hospitals in China
predominantly adopts a rapid shift rotation schedule for nurses, whereby they alternate between day and night shifts
within a week. A previous study has suggested that the direction of a rapid shift rotation schedule in hospital nurses
harms the sleep quantity and quality.*® This schedule can easily disrupt the circadian rhythm and lead to sleep disorders.
Nursing managers should reduce the frequency of shift rotations when scheduling, gradually transitioning from the rapid
rotation system to a slower rotation system or a forward-rotating schedule, to promote the synchronization of nurses’
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sleep-wake cycles. Shift nurses can be allowed to take a 2—3 hour nap during night shifts to improve cognitive function
and psychomotor vigilance, mitigating the impact of the work schedule on their sleep. Daytime 20-30 minute naps
during day shifts can also be beneficial for improving nurses’ sleep quality. In addition, shift nurses should also reduce
the time spent on electronic media before bedtime, and adopt healthy dietary habits by limiting caffeine and alcohol
intake, to improve their overall sleep quality.

There are a few limitations to the current study. First, the study used a cross-sectional design and self-reported
measures; common method bias might thus inflate the observed relationships between variables. Second, the measure-
ment of sleep status was based on only self-report without additional objective assessment, potentially introducing recall
bias. In future research, we will use more practical objective sleep measurement methods, such as actigraphy measure-
ments, to obtain not only objective but also prolonged assessments of sleep over several days or weeks. Third, the
assessment of cognitive function in this study was limited to the AD-8 test. Future analyses must use a more objective
assessment of cognitive function (eg the multimodal MRI measures), focusing on specific domains such as executive
function, processing speed, attention, and working memory. Alongside this, longitudinal studies investigating whether the
negative impact of shift work on cognition is mediated by sleep should be prioritized in future studies. Furthermore,
despite adjusting for the confounding variables in our study, residual confounding due to unknown or unmeasured
confounders cannot be excluded. Several factors, such as physical activity, dietary habits, and emotional stress could have
a significant influence on cognitive function. Further prospective studies with large sample sizes are now needed to
identify the underlying mechanisms of this relationship.

Conclusion

This study appears to be the first survey concerning sleep and its association with the cognitive function of shift nurses in
China. The findings indicate that shift nurses have poor sleep quality and a high prevalence of shift-related sleep
problems, with both poor sleep quality and shift-related sleep problems (except day shifts) identified as risk factors for
memory impairment. Interventions aimed at enhancing the sleep quality of shift nurses, at both individual and managerial
levels, are essential to enhance the cognitive function of nurses.

Implications for Nursing Management

Shift work implies a significant amount of sleep deprivation, which often results in circadian rhythm disturbances and
memory impairment. Nursing managers should pay attention to nurses’ sleep quality, as improving sleep quality can
positively impact memory performance.
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