
222

Abstract.  – OBJECTIVE: Dementia is a neu-
rodegenerative disorder characterized by a pro-
gressive decline in multiple cognitive domains. 
Individual and/or environmental risk factors, i.e., 
aging, are involved in its pathogenesis. It is pos-
sible that shift and night works, affecting circa-
dian rhythms, may contribute to the occurrence/
progression of the disease. Therefore, aim of 
this review was to provide an overview on the 
possible association between shift or night work 
and cognitive decline.

MATERIALS AND METHODS: A systematic 
review of literature studies available in PubMed, 
Scopus, and ISI Web of Science databases, ad-
dressing the possible relationship between shift 
or night work and dementia was performed.

RESULTS: Not-homogeneous findings emerged 
from the revised studies. Some results support-
ed a positive association between shift work and 
increased risk of dementia, although with a not 
unique evidence concerning the role of night work 
schedules and the consequent circadian misalign-
ment in disease pathogenesis. Cardiometabol-
ic disorders, underlying lifestyles, and additional 
occupational risk factors, including, psychosocial 
stress, may act as mediators in the shift work-de-
mentia relationship, that may be overall affected 
by the individual genetic susceptibility too. Length 
of employment in shift works was also suggested 
to be responsible for cognitive damaging effects.

CONCLUSIONS: The limited number of avail-
able studies, the several and different work 
schedules analyzed, together with the possible 
co-exposure to other occupational risk factors 
prevent to draw conclusions on shift work-de-
mentia relationship. Further research should 
confirm such association and the causal relation 
with early cognitive alterations in order to guide 
suitable occupational risk assessment, as well 
as to promote healthy lifestyle and occupation-
al management strategies, with the ultimate goal 
of preventing cognitive decline of shift workers. 
This may overall support the active aging of the 
workforce while providing benefits for the public 
health system.
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Introduction

Dementia is a chronic neurodegenerative syn-
drome, characterized by a progressive decline in 
cognitive function, not accounted by underlying 
psychiatric conditions or mood disorders, and 
sufficiently sever to compromise social or occupa-
tional functioning1. Such decline can involve mul-
tiple mental domains, including learning, memo-
ry, language, complex attention, executive ability, 
perceptual-motor function and social cognition2. 
The most recent edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-V) 
introduced the term “major neurocognitive disor-
der” to indicate, more specifically, all conditions 
of cognitive impairment defined as “dementia” 
until now. Its diagnosis requires the presence of 
substantial impairment in one or (usually) more 
cognitive domains, sufficient to interfere with 
independence in everyday activities3,4. Dementia 
comes in many forms, with the Alzheimer’s and 
vascular subtypes being the most common5. 

The etiology of the disease is multifactorial1,4. 
Various genetic and/or environmental risk factors 
have been suggested as triggers of memory and 
learning loss symptoms that are the best known  
hallmarks of dementia. Among such risk factors, 
the strongest association was found for aging, 
with most dementia cases affecting individuals 
of 65 years and older6,7. Additionally, cardiovas-
cular and metabolic comorbidities, including 
midlife hypertension, obesity and type 2 diabe-
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tes, unhealthy lifestyles, i.e., smoking, alcohol or 
caffeine consumption, physical inactivity and so-
cial isolation and irregularities in the sleep-wake 
rhythm have been reported as possible contribut-
ing factors8,9. 

In this perspective, shift work, defined by the 
International Labour Organization as “a method 
of organization of working time in which work-
ers succeed one another at the workplace”10, and 
night work, intended by the European Union as 
“working at least 3 h of the daily shift or a certain 
proportion of the yearly working time in a peri-
od of 7 h defined by national law and including 
the time from midnight to 05:00”11,12, may have 
an influencing role in the dementia’s pathogene-
sis. Shift works, and particularly night works, in 
fact, may act as modifiable risk factors chronical-
ly affecting circadian rhythms and cardiovascular 
functionality in exposed workers, thus influenc-
ing the development and the evolution of the neu-
rodegeneration process13-18. 

In this scenario, the aim of the present review 
was to comprehensively assess the possible re-
lationship between shift or night shift work and 
the occurrence/progression of dementia, and to 
evaluate possible underlining pathogenetic mech-
anisms, including the interplay with personal risk 
factors, in cognitive decline manifestation. This 
may provide guidance to health care specialists, 
occupational physicians and employers to achieve 
a suitable clinical and occupational management 
of shift workers. This may include the adoption/
implementation of primary, early, midlife, pre-
ventive and protective strategies to manage such 
modifiable occupational risk factors. This could 
provide workers efficient support to face occu-
pational exposures and prevent neurocognitive 
degeneration during the working age and in the 
elderly. Overall, taking into account both the high 
global prevalence of shift works, including night 
works, and the strong and lifelong impact of the 
disease on the patients’ quality of life and health 
care resources, an early management of the oc-
cupational and personal risk factors for dementia 
my provide benefits from a public health perspec-
tive, in turn supporting plans for an active aging.

Materials and Methods

A systematic, advanced search on PubMed, 
Scopus, and ISI Web of Science databases was 
conducted to identify studies published until the 
2nd of September 2020, evaluating the possible re-

lationship between shift or night work and the de-
velopment of dementia. The Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
Statement (PRISMA) criteria were followed19. 
The key terms used for our review were “shift 
work” or “night work” (including in this expres-
sion long working hours and any other atypical 
or antisocial work schedule too) to assess the ex-
posure context, and “dementia” as the outcome 
of the investigation. The terms were combined 
with the Boolean operator “AND”. All the titles 
and abstracts of the articles retrieved through the 
computerized search were independently exam-
ined by two of the authors. Papers suitable for 
the review purposes were selected according to 
the inclusion criteria. These included all types of 
human peer-reviewed research articles (i.e., de-
scriptive epidemiological-occupational surveys, 
cross-sectional, cohort, case-control studies, case 
series) published in English, and reporting possi-
ble implications of shift or night work on various 
cognitive outcomes in different, real, occupation-
al exposure scenarios. Studies published in lan-
guages other than English, reviews, case reports, 
conference papers, letters, notes, book chapters, 
editorials, experimental studies on cellular and 
animal models, as well as publications not specif-
ically focusing on the cognitive function of shift 
workers or those that, although exploring cog-
nitive outcomes, did not provide information on 
shift schedules, were excluded.

Results

Our preliminary research resulted in 23, 39 and 
33 records identified through PubMed, Scopus, 
and ISI Web of Science databases, respectively, 
for a total of 95 articles. In all, 34 duplicates were 
removed, and 61 articles remained. Among those, 
55 were excluded as they did not meet the inclu-
sion criteria according to the following reasons: 
33 were considered out of the topic from the title 
and abstract analysis; 10 were review articles; 4 
were conference papers; 1 was a book chapter; 
2 studies were removed as in languages other 
than English and 2 because conducted on animal 
models. Further 3 records excluded were a note, 
a letter and an editorial, respectively. Indeed, the 
full texts of all the articles (6) considered valuable 
for the aim of our review were obtained and sub-
jected to a critical evaluation. The citation pool 
of relevant publications was enlarged through 
the analyses of the reference list accompanying 
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the selected articles. An additional eligible paper 
could be added. Overall, our search retrieved a 
total of 7 articles suitable for review (Figure 1). 

The following section will attempt to sum-
marize the currently available data concerning 
shift/night work relationships with the possible 
dementia manifestation in involved workers. Par-
ticular attention was paid to the influencing role 
of specific work schedules, diverse lenghts of em-
ployment in shift works, peculiar job tasks, and 
additional risk factors, including cardiovascular/
metabolic comorbidities, unhealthy lifestyles, 
sleep parameters, and genotype (Table I).

Shift Work or Night Work and Risk 
of Dementia-Like Effects

Shift work of all schedule types as well as a 
night work history, compared to non-shift job, 

were associated with significantly higher demen-
tia incidence, even when controlling for poten-
tial confounders, i.e., age, sex, education20. The 
association showed a slight attenuation upon ad-
justment for diabetes, cardiovascular disease and 
stroke, suggesting a possible mediating role of 
cardiometabolic disease. On the other hand, sleep 
parameters seem to not influence estimates of as-
sociation between shift work and dementia. This 
was demonstrated by the higher incidence rate in 
shift workers of all types compared to night work-
ers.  A longer night shift work duration appeared 
to predict increased dementia rates, although with 
a modest dose-response association. Concerning 
the shift work duration, higher dementia rates 
were predicted by 1-9 and 10-19 years of work 
compared to no-shift works. On the other side, 
having 20 years or more of shift work was not 

Figure 1. Flow diagram of literature search.
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Table I. Summary of the studies addressing the relationship between shift work or night work and dementia.
Study location 
(year)

Investigated population Outcome Additional information Results Reference

Sweden
(1973- 2008)

Cohort from the Swedish 
Twin Registry (STR) 1973: 
n. 13283; 6445M, 6838F; 
mean age±SD: 37.8±5.4 
years).

Cohort from the Screening 
Across the Lifespan Twin 
(SALT) sample (n. 41199; 
19249M; 21950F; mean 
age±SD: 58.5±10.4 years)

Risk of incident 
dementia

Diagnosis
Dementia diagnoses come from Swedish pa-
tient registries and were identified according 
to the International Classification of Disease 
(ICD) versions 8, 9 and 10 and the Anatomical 
Therapeutic Chemical Classification System 
(ATC) codes.
 
Occupational data
STR 1973 sample: shift workers (n. 2258); 
years in SW: 1-9 (74.7%); 10-19 (20.7%); ≥20 
(4.6%). SALT-sample: night shift workers (n. 
12399); years in night shift work: 1-9 (52.5%); 
10-19 (22.3%); >20 (25.2%).

Clinical data
Genotyped individuals: n. 2977 in the STR 
1973 sample (n. 931 APOE e4 carriers; n. 146 
shift workers); n. 10366 in the SALT sample 
(n. 3140 APOE e4 carriers; 876 night shift 
workers)

Dementia incidence was significantly higher in 
shift workers compared to non-shift workers 
(fully adjusted models for age, sex, education, 
diabetes, cardiovascular disease and stroke) in 
the STR 1973 (HR 1.36, 95% CI 1.15-1.60) and 
in the SALT cohort (HR 1.12, 95% CI 1.01-
1.23).

APOEe4 carriers with ≥ 20 years of shift or 
night work had a significant increase in demen-
tia risk than those never exposed to SW (HR 
4.57, 95%Cl 2.92-7.13 in STR sample; HR 
2.07, 95% 1.25-3.44 in SALT sample).

Bokenberg-
er et al20

Denmark
(1993- 2013)

Nurses (n. 18015F) All-cause and
cause-specific 
mortality

Clinical data
The Danish Register of Causes of Deaths was 
used to identify dementia deaths up to 2013

Occupational data
SW: day shift (n. 11272; mean±SD age 50.2± 
4.7 years); evening shift (n. 1805; mean±SD 
age 51.6 ± 5.5 years); permanent night shift 
(n. 980; mean±SD age 52.9±5.6 years); ro-
tating-shift (n. 3958; mean±SD age 49.2±4.3 
years).

Mortality from Alzheimer’s disease or dementia 
(n. 33 deaths): significantly increased in nurses 
working evening (HR 4.28, 95% CI 1.62-11.3) 
and rotating (HR 5.39, 95% CI 2.35-12.3) shifts 
compared to those involved in day shifts. No 
significant association was found with night 
shifts (HR 0.70, 95% CI 0.09-5.72)

Jorgensen 
et al22

Table continued
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Study location 
(year)

Investigated 
population

Outcome Additional information Results Reference

Denmark 
(1993-2018)

Nurses from the Danish 
Nurses Organization 
(19898F; ≥ 44 years)

Incidence 
of dementia

Clinical data
The Danish Registers were employed to obtain 
information on dementia hospitalization and 
prescription medication until 2018

Occupational data
SW (cohort base-line 1993 or 1999): 62.6% of 
the nurses worked day shifts, 10.2% worked 
evening shifts, 5.5% worked night shifts, and 
21.7% worked RSW

Nurses with one-point SW assessment in 1993 
or 1999 (n.18892): a non-significantly higher 
dementia rate was determined among rotating 
shift workers (HR: 1.23, CI 95% 0.98-1.54). 

Nurses with repeated SW assessment in 1993 
and 1999 (n. 6048): persistent night shift work-
ers had a significantly higher risk of dementia 
(HR: 2.43; 95% CI: 1.39-4.23) than nurses with 
persistent day shifts.

Nurses that completed the final cohort question-
naire in 2009 (n. 8059): a dose-response rela-
tionship was determined between duration of 
NSW and the rate of dementia for those working 
night shifts for 1-5 years and for ≥6 years, HR: 
1.15; 95% CI 0.79-1.67 and HR: 1.46; 95%CI 
1.05-2.03, respectively, when compared with 
nurses who worked NSW for < 1 year. 

Jorgensen 
et al23

Denmark
(1990- 2016)

Shift workers (n. 3339); 
workers for long working 
hours (n. 3414) 

Risk of incident 
dementia

Clinical data
Dementia diagnoses were obtained from the 
Danish national registers

Occupational data
SW: day workers (n. 2828; 50.2%; M 49.8%; 
mean±SD age 45.6±7.1years); shift workers- 
no NW (n. 396; F 49.5%; M 50.5%; mean±SD 
age 45.1±6.9 years); night shift workers (n. 
115; F 56.5%; 43.5%; mean± age 45.4±7.6 
years)

Dementia risk according to work schedule: non 
significantly increased in NSW (IRR: 2.01; 95% 
CI: 0.87-4.65), significantly increased in perma-
nent night workers (IRR: 3.25; 95% CI: 1.35- 
7.83). SW without NW was not associated with 
a higher incidence of dementia. 
Dementia risk according to working hours/
week: significantly increased in employees 
working 38-44 h/w (IRR:2.08; 95% CI: 1.11-
3.90) compared to those working 37 h/w. 

Nabe-Niel-
sen et al24

Table I. (Continued). Summary of the studies addressing the relationship between shift work or night work and dementia.

Table continued
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Study location 
(year)

Investigated 
population

Outcome Additional information Results Reference

Denmark 
(1970- 2014)

Employees (n. 4766M) Risk of incident 
dementia

Clinical data
Dementia diagnoses were obtained from the 
Danish national registers

Occupational data
Shift workers (n. 1011; mean±SD age 48.4±5.2 
years); no shift workers (n. 3720; mean±SD 
age 49.1±5.4 years)

Workers ≤45h/week (n. 3895; mean±SD age 
49.1±5.4 years); workers ≥45 h/week (
n. 869; mean±SD age 48.4±5.2 years).

Dementia risk: no significant association with 
SW (IRR 0.86, 95% CI 0.70-1.05) or long work-
ing hours (IRR 0.97, 95% CI 0.79-1.19).

Nabe-Nielsen 
et al26

Germany 
(1998- 2000)

Patients with dementia (n. 
195; 44M; 151F; mean 
age±SD: 79.5± 8.4 years. 

Risk of incident 
dementia

Clinical data
Dementia diagnoses were recruited from 23 
general practices in 1998- 2000. Patients with 
Alzheimer’s dementia (n. 108); vascular de-
mentia (n. 59); secondary or unclassified de-
mentia (n. 28)

Occupational data
Working time arrangements was based on the 
Quality and Working Life Survey responses to 
one question concerning the exposure to differ-
ent working time schedules, with emphasis on 
night work

Working time arrangements (SW or NW) were 
neither significantly associated with dementia in 
general nor with any specific type of dementia.

Seidler 
et al25

The Netherlands Maritime pilots (n. 50M; 
mean age±SD 71.7±7.7 
years).

Cognitive 
function

Occupational data
Enrolled subjects had a history of > 25 years of 
work on irregular schedule (mean±SD years: 
26±3)

No evidence of cognitive decline was repoted. 
The scores of the CFQ (cognitive functioning) 
and EDQ (early dementia symptoms) question-
naires were within the normal range. 

Thomas 
et al27

Table I. (Continued). Summary of the studies addressing the relationship between shift work or night work and dementia.

CFQ, Cognitive Failure Questionnaire; EDQ, Early Dementia Questionnaire; NSW, night shift work; NW, night work; RSW, rotating shift work; SW, shift work.



V. Leso, A. Caturano, I. Vetrani, I. Iavicoli

228

significantly predictive of dementia, perhaps due 
to the smaller sample having extensive shift work 
history. Interestingly, considering that previous 
research suggested a possible association be-
tween sleep deprivation and Alzheimer’s disease, 
a dementia subtype for which old age and the 
apolipoprotein E (APOE) ɛ4 allele are among the 
strongest risk factors21, the relationship between 
shift- or night work and dementia incidence was 
assessed in genotyped subsamples by stratifying 
on APOE ɛ4- status. A significantly higher risk of 
dementia was observed in genetically susceptible 
individuals as APOE ɛ4-carriers compared to non 
carriers, and particularly in those exposed to ≥20 
years of shift work and night work compared to 
day workers. 

These results are in line with those obtained by 
a cohort study exploring the impact of shift work 
on cause-specific mortality in a sample of Dan-
ish nurses22. This investigation showed, in fully 
adjusted models, a significantly positive associ-
ation between rotating (alternating between day, 
evening or night shifts) and evening shift work 
with mortality from AD and dementia’s other 
subtypes. On the contrary, there was no evidence 
of an association between working night shifts 
and Alzheimer’s or dementia. However, caution 
should be applied in the interpretation of these 
findings. In fact, these were based on a limited 
number of cases, 33 deaths in total, and a crude 
exposure information, assessed only at one point 
in time on a period of up to 14 years of follow-up. 
Additionally, a poorer survival among shift work-
ers with dementia may not necessarily support a 
higher incidence of the disease in this group, con-
sidering also a possible influencing role of age on 
the work schedule performed. In fact, nurses in the 
younger age groups were more likely employed in 
rotating and night shifts, while older nurses more 
often worked in day or evening shifts. In addi-
tion, the strongest association found between Alz-
heimer’s and other subtypes of dementia among 
rotating shift workers may suggest the relevance 
of additional mechanisms independent from cir-
cadian disruption. Possibly, stress-related insults 
occurring in nurses may play a role in dementia 
related mortality22. 

A following investigation from the same group23 

deeplier examined the association between the 
type of shift work schedule and its duration with 
the incidence of dementia in a sample Danish nurs-
es. This study used detailed exposure information 
assessed at three different time points in 1993, 
1999, and 2009. The authors found a significant 

positive association between permanent night shift 
work or night shift work for at least 6 years and 
risk of dementia, but none with other shift work 
schedules or shorter duration of night shift work. In 
addition, nurses who developed dementia were old-
er, more often current smokers, part time workers, 
and reported moderate alcohol consumption and 
sleep medications’ use compared to dementia-free 
nurses. Nurses with pre-existing cardiovascular 
disease or diabetes also seemed to be more suscep-
tible to night shift work, with respect to developing 
dementia. The findings of an increased dementia 
rate among persistent night shift workers agree 
with a previous Danish study24. This detected a 
significantly higher dementia incidence only in this 
specific category of workers. The estimated differ-
ences were not explained by differences in base-
line duration of vocational education, psychosocial 
work factors and lifestyle-related cardiovascular 
risk factors, therefore supporting the possible caus-
al role of such specific work schedule in determin-
ing dementia risk24. 

In contrast to the above-mentioned results, ad-
ditional literature evidence did not provide sup-
port to a possible association between shift work 
and dementia. Seidler et al25 reported no signifi-
cative association between shift/night work histo-
ry with dementia in general nor with any specific 
type of the disease, i.e., Alzheimer’s disease, vas-
cular, secondary or unclassified dementia. This 
same case-control study investigated the relation-
ship with psychosocial workplace factors, show-
ing decreased dementia’s odds ratios for very 
challenging work with high control possibilities 
and high social demands. No substantial differ-
ences could be detected between Alzheimer’s dis-
ease and vascular dementia. Working under high 
perceived risks for error was, instead, associated 
with increased diagnosis of dementia in general, 
as well as with Alzheimer’s disease and vascu-
lar dementia alone. Finally, psychosocial work 
factors, such as social climate at work, workload, 
supervisor support, and working time arrange-
ments were neither significantly associated with 
dementia in general, nor with any specific type of 
dementia.

Similarly, the study performed by Nabe-Niel-
sen et al26 did not find evidence of a statistical-
ly significant relationship between shift work or 
long working hours, ≥45 hours/week, and inci-
dent dementia. In this investigation, comparated 
to no shift workers, shift workers also had a poor-
er dementia risk factor profile in terms of sleep, 
work stress, smoking, and BMI. Conversely, they 
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had a better profile in term of leisure-time stress, 
cardiovascular disease, physical activity during 
leisure-time, and age. The most profound differ-
ence between the groups tested related to the low-
er socioeconomic position among shift workers 
vs. non-shift workers.

Thomas et al27 performed an explorative, ob-
servational study investigating the possible rela-
tionship between long-term occupational sleep 
loss and post-retirement cognitive decline or de-
mentia in a sample of retired maritime pilots and 
found neither evidence of cognitive complaints 
nor early dementia signs.

Discussion

This review represents the first attempt to com-
prehensively assess the possible impact of shift 
or night shift work on dementia development. 
Although the limited number of available stud-
ies and their not homogenous results do not allow 
to extrapolate definite conclusions, some critical 
aspects, that need further investigation, could be 
pointed out. 

Some of the reviewed studies reported a signifi-
cantly positive association between shift work and 
incident dementia20,23,24, and mortality for demen-
tia22 compared to non-shift works. However, other 
investigations failed to achieve comparable find-
ings25-27. Concerning schedule types, a couple of 
studies reported a significant association between 
permanent night shift works and dementia23,24, 
while other investigations detected a positive rela-
tionship with all the schedule patterns20, rotating22, 
or fixed evening shift work examined22. 

These latter findings are contrary to the idea 
that night shift works, through greater circadian 
disturbances and sleep quality impairment, may 
be associated with a higher dementia risk com-
pared to day and evening work20,22. The lack of the 
association between work-related sleep loss and 
dementia risk, could be influenced by the protec-
tive role of specific work schedule. In Thomas et 
al27, in fact, the authors suggested that the adverse 
cognitive effects of sleep loss during a work-week 
could be counteracted by the rest periods during 
week off, when maritime pilots could recover and 
reverse the potential detrimental insults. More-
over, a possible “healthy worker” effect may be 
responsible for the lack of the association between 
shift- and night shift works and dementia devel-
opment. In essence, aging, together with physical 
status and basal cognitive conditions of the em-

ployees, may determine the selection of healthy 
subjects into job types encompassing certain 
work schedules22,26. 

Concerning the role of the length of shift work 
employment in determining dementia-related ef-
fects, long-term exposure to any shift work pat-
terns20, as well as to night shift work23, has been 
described as responsible for cognitive damaging 
effects on workers until dementia development. 
Indeed, during the occupational life, short dura-
tion of shift or night shift work, changing between 
different types of schedules, i.e., fixed day and 
shift work, may provide a healthier alternative to 
persistent night- or shift work with respect to re-
ducing the dementia risk. 

The main pathogenetic mechanism underly-
ing the association between shift-work, including 
night work, and cognitive deterioration has been 
thought to be the repeated desynchronization of 
body clock due to working and sleeping at the 
wrong circadian phase in exposed workers28-32. 
This may determine disruptive effects on health, 
such as sleep deprivation, daytime sleepiness and 
brain inflammation that may overall increase vul-
nerability to age-related cognitive decline24-26,33-37. 
However, the association between dementia and 
work schedule types, different from night shifts, 
suggests that mechanisms other than circadian 
misalignment, may contribute to such vulnerabil-
ity. In this context, it cannot be excluded that car-
diometabolic morbidities, unhealthy lifestyles, as 
well as psychological stress associated with shift 
works, may play a mediating role in cognitive de-
cline13-18,38. In this regard, the psychological stress 
induced by the disruption in the circadian rhythm 
due to night shift work has been suggested to have 
an adverse impact on brain structures involved in 
higher cognitive functions39-41. 

From an occupational health perspective, this 
underlines the need to clarifty the complex in-
terplay between different occupational risk fac-
tors, i.e. shift works and psychosocial risks, but 
also chemical and not-occupational exposures, in 
possibly enhancing the risk for dementia devel-
opment. This may explain the differences in the 
disease incidence found in nurses cohorts20,22-24, 
which may experience also great levels of physo-
cial risks while performing their tasks, compared 
to populations employed in different job sectors, 
i.e., maritime pilots27, or groups of employees for 
which no details concerning specific occupation-
al tasks have been provided26. Additionally, sleep 
loss may represent an early manifestation of neu-
rodegenerative diseases or an early manifestation 
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of a disease that harbors an increased risk for de-
mentia. These theories could explain why sleep 
loss, due to an extrinsic cause, like shift works, 
my not lead to an increased disease incidence, 
thus requiring to exclude a possible reverse cau-
sality and clearly define the impact of night shift 
work on cognitive decline. 

Concerning genetic susceptibility to the ad-
verse impact of shift work, only one study could 
demonstrate that the expression of the APOE ε4 
allele, which is the main genetic determinant of 
Alzheimer’s disease, synergistically combine 
with other risk factors in contributing to signifi-
cantly increase the risk of dementia and strength-
ening the dose-response association between shift 
or night work length and dementia risk20. How-
ever, the scientific evidence available about the 
regulating role of the circadian rhythm in the pro-
duction of the amyloid beta peptide, as an essen-
tial component of the senile plaques hallmarks of 
the Alzheimer’s disease42-46, the synthesis of mel-
atonin as a neuroprotective hormone47-49, as well 
as about the neuroinflammation, oxidative stress 
and synaptic damage induced by sleep-awake 
cycle disruption50, suggests the need for future 
investigations on biological alterations that may 
function as possible biomarkers for neurocogni-
tive decline.   

Overall, some limitations of the currently 
available studies should be overcome in future 
investigations. First of all, those concerning the 
measurement of the main occupational expo-
sures. The ever shift work, and night work as-
sessment represents a crude evaluation of a more 
complex work organization. Further studies, in 
this sense, should differentiate between rotating 
and fixed shifts, work schedules and their regular-
ity/irregularity, recovery periods, lengths of em-
ployment in shift works, and peculiar job tasks. 
This may allow to better define how work shift 
features may differently impact on the neurocog-
nitive decline. Secondarily, most of the available 
studies were performed in the Northern Europe. 
This may characterize a possible bias in the inter-
pretation of the obtained results  due to some spe-
cific conditions that may be experienced in such 
places compared to other European and world-
wide countries. These may include the longer life 
expectancy51, the possible different organization 
of the healthcare systems and the use of national 
registers, based on inpatients and outpatients care 
records, as a source of dementia data that may un-
derestimate diagnoses performed only at the pri-
mary care level.

Considering that dementia currently affects 
around 10 million people in Europe and that its 
prevalence is expected to double by 203051, coun-
tries should recognize, such disorder as a pub-
lic health priority. This should provide stimulus 
for greater research aimed to define the disease 
pathogenesis and influencing factors with the aim 
to achieve an early diagnosis and comprehensive 
treatment. In this view, tests able to determine 
preclinical alterations in, i.e., verbal memory, 
selective and sustained attention, reaction time, 
mental speed, and learning functionality should 
be aimed to identify reversible cognitive disorders 
in a preventive medicine perspective. In fact, to 
assess the relationship between shift, night work 
and dementia development fails to detect all the 
early cognitive alterations that may characterize 
the exposure disease continuum. This may limit 
the adoption of early preventive measures. 

Conclusions

In summary, further research should be fo-
cused on confirming the association between 
shift and night works, and neurocognitive dys-
function. This may provide guidance to develop 
effective strategies for workplace risk assessment 
process, and lifestyle and occupational measures 
for disease prevention. These may include to ap-
propriately organize work-shift schedules accord-
ing to ergonomic criteria, i.e., to limit night work 
as much as possible; to avoid large number of con-
secutive nights; to prefer quickly and clockwise 
rotations; to set adequate number of rest days 
between shift; to keep the shift system as regu-
lar as possible allowing work time arrangements 
according to worker’s needs and preferences53-56. 
Suitable information plans on possible effects 
of shift works on cognitive functions should be 
developed for employers and employees. Addi-
tionally, adequate health surveillance programs 
and social support for shift workers should be de-
fined. These may allow subjects to keep working 
without significant impairment of their cognitive 
performance during their working life, but also 
after retirement, therefore supporting the “active 
aging” of the workforce and benefits for the public 
health system.
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