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Abstract

This review article analyzes current scientific data on the impact of nutrition on human
health during shift and night work. It examines the characteristics of circadian rhythms and their
role in regulating metabolic processes, as well as the impact of sleep-wake cycle disruptions on
eating behavior and metabolism. It summarizes the results of epidemiological and clinical
studies demonstrating an increased risk of obesity, type 2 diabetes, cardiovascular disease, and
gastrointestinal disorders in shift and night workers. Particular attention is paid to the timing of
meals, the quality of the diet, and the distribution of calories throughout the day as key factors in
the prevention of nutrition-related disorders. Modern dietary approaches and preventive
recommendations aimed at reducing the negative impact of shift work on health are discussed. It
is shown that nutritional optimization is an important element of medical prevention for workers
in night and shift jobs.
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IIUTAHUE IPU CMEHHOM 1 HOYHOM PE’KUME TPYJIA: OB30P
COBPEMEHHBIX UCCJIEJJOBAHUU

AHHOTAINA

B 0030pHOIi cTaThe aHATM3UPYIOTCS COBPEMEHHBIE HayYHbIE JAaHHBIC O BIMSAHUU MUTAHUS
IIpY CMEHHOM M HOYHOM PEXHME TpyZla Ha 3JI0pOBbE UelioBeKa. PaccmMaTpuBaroTcst 0COOCHHOCTH
LUPKAJHBIX PUTMOB U UX POJIb B PEryJIsALUU METabOJIMYECKUX IPOLIECCOB, a TaKXe BIHMSIHHE
HapylmIeHWH peXnMa cHa M OOAPCTBOBAaHUS Ha THINEBOE IOBEIEHHE M OOMEH BEIECTB.
OO0oOuIeHbl  pe3ysibTaThl  AMUAEMHOJIOTMYECKMX W KIMHMYECKHMX  HCCIIEOBaHUA,
CBU/ICTEJIbCTBYIOIINE O MOBHIIIEHHOM PUCKE OKHUPEHUs, caxapHOro auabera 2 THIA, CepleqHO-
COCYIUCTBIX 3a00JIEBaHUI U JKEITyA0YHO-KHUILEYHBIX PACCTPOICTB Y paOOTHUKOB CO CMEHHBIM U
HOYHBIM rpadukoM. Ocoboe BHHMaHHE YICIEHO BPEMEHHOW OpraHW3alMyd IHTAHUS,
Ka4eCTBEHHOMY COCTaBY pallMOHA M PACHpEAETICHUI0 KAIOPUHHOCTH B TEUEHHE CYTOK Kak
KIIFOYEBBIM (pakTOpaM MPO(MIAKTUKHA aJTMMEHTapHO-3aBUCUMBIX HapymieHuid. OOcyxmarorcs
COBPEMEHHBbIE  JIMETOJIOIMYECKHE  MOAXOAbl M  NPOPHIAKTHYECKHE  PEKOMEH/aluy,
HalpaBJICHHbIE HA CHIDKCHHE HETaTUBHOTO BO3CHCTBUS CMEHHOTO Tpyda Ha 3/I0pOBbBE.
[lokazaHo, 4YTO ONTUMM3ALMsA NHUTAHUS SABISETCS BAXKHBIM 3JIEMEHTOM  MEIMIIMHCKOM
npOopUIAKTUKN Y PAOOTHUKOB HOUYHBIX U CMEHHBIX POQeCcCHil.

KiroueBnle cjioBa
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CMEHHBIN TPy, HOYHOU TPYH, MUTAHUE, [IUPKAJHbIE PUTMBI, META0OIUYECKIE HAPYIICHHUS,
npopUIaKTUKa, aTUMEHTapHble (AaKTOpPhL, 3I0POBbE PAOOTHUKOB, PEKUM  IHTAHUS,
MEAMIMHCKAs MPOPUIAKTHKA.

RELEVANCE: Shift work and night work have become an integral part of modern
economies, involving a substantial proportion of the working population in healthcare, industry,
transportation, and service sectors. According to international estimates, 15-30% of employees
worldwide are engaged in some form of shift or night work, making this occupational pattern a
significant public health concern. Disruption of circadian rhythms associated with irregular work
schedules leads to physiological desynchronization, affecting hormonal regulation, sleep—wake
cycles, and metabolic processes.

Recent scientific evidence indicates that workers exposed to night and rotating shifts have a
20-40% higher risk of obesity, a 30-50% increased incidence of type 2 diabetes, and a
significantly elevated prevalence of cardiovascular and gastrointestinal disorders compared to
daytime workers. Nutrition plays a central role in mediating these adverse health effects, as
altered meal timing, irregular eating patterns, and increased consumption of energy-dense foods
exacerbate metabolic dysregulation.

The relevance of this review lies in the growing recognition of nutrition as a modifiable
preventive factor in populations exposed to shift and night work. Despite extensive research on
circadian disruption, nutritional strategies for mitigating health risks remain insufficiently
systematized. A comprehensive synthesis of current evidence is essential for developing
effective dietary recommendations, improving occupational health policies, and integrating
nutrition-based preventive measures into medical and public health practice [1,3].

MATERIALS AND METHODS: This review was conducted using a narrative-
analytical approach to summarize and critically evaluate current scientific evidence on nutrition
in shift and night work settings. A comprehensive literature search was performed in
international scientific databases, including PubMed, Scopus, Web of Science, and Google
Scholar. The search strategy combined keywords such as shift work, night work, nutrition,
dietary patterns, meal timing, circadian rhythm, and metabolic health.

Peer-reviewed original studies, systematic reviews, meta-analyses, and consensus reports
published primarily within the last 15-20 years were considered eligible. Priority was given to
epidemiological studies examining associations between shift work, dietary habits, and health
outcomes, as well as clinical and intervention studies assessing nutritional strategies in shift-
working populations. Articles focusing exclusively on sleep disorders without dietary
assessment were excluded.

The selection process involved an initial screening of titles and abstracts, followed by
full-text evaluation to ensure relevance and methodological quality. Data extraction focused on
study design, population characteristics, type of work schedule, nutritional factors, and reported
health outcomes. Qualitative thematic analysis was applied to identify consistent patterns,
mechanisms, and preventive implications of nutrition in shift and night work. The results were
synthesized in accordance with the principles of preventive medicine and occupational health.
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RESULTS AND DISCUSSION: The analysis of current scientific literature
demonstrates that shift and night work profoundly affect nutritional behavior and metabolic
regulation, primarily through disruption of circadian rhythms. Circadian misalignment alters the
secretion of key metabolic hormones, including melatonin, insulin, cortisol, leptin, and ghrelin,
which play a central role in appetite control and energy homeostasis [1]. Experimental and
epidemiological studies consistently show that eating during the biological night is associated
with impaired glucose tolerance and reduced insulin sensitivity, even in healthy individuals [2].

Large cohort studies indicate that shift workers consume 10-25% more total daily
calories compared to daytime workers, with a higher proportion of energy derived from fats and
refined carbohydrates [3]. Night workers also demonstrate a tendency toward irregular meal
patterns, including skipped main meals and increased snacking frequency. Evidence suggests
that snack consumption during night shifts increases by 30-40%, often involving energy-dense,
low-nutrient foods [4]. These dietary behaviors contribute significantly to metabolic imbalance
and weight gain.

Numerous studies report a strong association between shift work and obesity. Meta-
analyses involving more than 300,000 participants reveal that shift workers have a 23-29%
higher risk of overweight and obesity compared to workers with regular daytime schedules [5].
Importantly, this association persists after adjustment for physical activity and socioeconomic
factors, highlighting nutrition timing and quality as independent risk modifiers. Longitudinal
studies further show that weight gain among shift workers may reach 0.5-1.5 kg per year,
exceeding that observed in non-shift populations [6].

Type 2 diabetes mellitus represents another major health outcome linked to shift-related
dietary disruption. Prospective studies demonstrate a 30-50% increased risk of type 2 diabetes
among night and rotating shift workers [7]. Irregular meal timing, nocturnal food intake, and
reduced dietary fiber consumption are identified as key mediators of this risk. Controlled trials
indicate that glucose excursions after identical meals are 15-25% higher at night compared to
daytime consumption, underscoring the metabolic disadvantage of nocturnal eating [8].

Gastrointestinal disorders are also prevalent among shift-working populations. Evidence
shows that up to 60% of night workers report dyspeptic symptoms, including reflux, bloating,
and altered bowel habits [9]. These outcomes are closely associated with late-night meals,
increased caffeine intake, and reduced consumption of fresh fruits and vegetables. Studies reveal
that fiber intake among shift workers is 20-30% lower than recommended dietary allowances,
contributing to gastrointestinal dysfunction and metabolic risk [10].

Cardiovascular risk factors further reinforce the preventive significance of nutrition in
shift work. Epidemiological data indicate elevated levels of triglycerides, total cholesterol, and
blood pressure among night workers, with cardiovascular disease risk increased by 20-40% in
long-term shift workers [11]. Dietary patterns characterized by high sodium intake, insufficient
micronutrients, and irregular meal timing are consistently identified as contributory factors.
Importantly, intervention studies suggest that dietary modification alone can reduce
cardiovascular risk markers by 10-20%, even without changes in work schedules [12].

A growing body of research emphasizes that the timing of food intake is as important as
dietary composition for metabolic health in shift workers. The concept of chrononutrition
highlights the interaction between circadian rhythms and nutrient metabolism, demonstrating that
identical meals consumed at different times of day can produce markedly different metabolic
responses [1]. Studies consistently show that energy intake during the biological night is
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associated with adverse metabolic effects, including impaired glucose tolerance, increased
postprandial lipemia, and reduced diet-induced thermogenesis [2].

Observational data indicate that shift workers consume a substantial proportion of daily
energy intake during late evening and night hours. On average, 30-50% of total daily calories
among night workers are consumed after 20:00, compared to 10-20% in daytime workers [3].
This shift in caloric distribution is strongly associated with increased body mass index and waist
circumference. Longitudinal analyses reveal that individuals with predominant nocturnal eating
patterns have a 1.4—1.7-fold higher risk of developing metabolic syndrome, independent of total
caloric intake [4].

Macronutrient composition further modifies metabolic outcomes. Evidence suggests that
high-fat and high-sugar meals consumed at night exacerbate circadian misalignment, leading to
greater insulin resistance and lipid disturbances [5]. Controlled intervention studies demonstrate
that replacing nighttime high-fat snacks with protein-rich or low-glycemic-index meals results in
15-25% improvements in postprandial glucose and insulin responses [6]. These findings support
the preventive potential of targeted nutritional modifications tailored to work schedules.

Micronutrient deficiencies represent another critical issue in shift-working populations.
Research indicates that night workers often exhibit lower intake of vitamins D, B-group vitamins,
magnesium, and iron, partly due to reduced dietary diversity and limited exposure to daylight [7].
Vitamin D deficiency, in particular, affects 40-70% of night workers, contributing to impaired
immune function, musculoskeletal complaints, and metabolic dysregulation [8]. These
deficiencies further amplify health risks associated with circadian disruption and underscore the
importance of nutritional adequacy as a preventive measure.

Hydration and stimulant consumption patterns also differ markedly between shift and
daytime workers. Night workers tend to consume 20-40% more caffeine, primarily through
coffee and energy drinks, often as a compensatory strategy against fatigue [9]. Excessive
caffeine intake, especially during late-night hours, is associated with gastrointestinal irritation,
sleep fragmentation, and altered appetite regulation. Studies suggest that structured hydration
and caffeine management strategies can reduce gastrointestinal symptoms and improve sleep
quality by 10-20% in shift-working populations [10].

Importantly, emerging evidence supports the effectiveness of time-restricted eating (TRE)
as a preventive strategy for shift workers. Pilot studies indicate that limiting food intake to a
consistent 8—10-hour eating window, aligned as closely as possible with the individual’s
circadian rhythm, leads to reductions in body weight (2-4%), fasting glucose (5-10%), and
triglyceride levels (10—15%) over periods of 8—12 weeks [11]. Although long-term data remain
limited, these findings highlight promising avenues for preventive nutritional interventions.

Comparative studies between permanent night workers and rotating shift workers reveal
differential nutritional challenges. Rotating schedules are associated with greater dietary
irregularity and higher metabolic risk, as frequent schedule changes impede adaptation [12]. This
suggests that nutritional recommendations should be individualized based on shift type, duration,
and rotation pattern, reinforcing the role of personalized preventive nutrition in occupational
health.

Overall, the reviewed evidence confirms that nutrition acts as a critical mediator between
shift work and adverse health outcomes. While circadian disruption is unavoidable in night and
rotating schedules, dietary factors remain modifiable and represent a key target for preventive
interventions. These findings provide a strong scientific rationale for integrating nutritional
strategies into occupational health and preventive medicine frameworks for shift-working
populations [13,14].
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Preventive strategies aimed at improving nutrition among shift and night workers
increasingly focus on practical dietary interventions that can be realistically implemented within
occupational settings. Evidence indicates that structured meal planning and employer-supported
nutritional programs significantly improve dietary quality and metabolic outcomes. Workplace
interventions providing access to balanced meals during night shifts have been associated with a
20-30% reduction in consumption of high-fat and ultra-processed foods and a parallel increase
in fruit, vegetable, and protein intake [1].

From a preventive medicine perspective, education-based nutritional interventions play a
crucial role. Studies demonstrate that targeted nutrition education for shift workers improves
dietary knowledge and self-regulation, leading to 10-20% improvements in meal regularity and
nutrient balance [2]. Importantly, educational programs that integrate chrononutrition principles
are more effective than generic dietary counseling, emphasizing the need for context-specific
preventive guidance.

Employer policies and organizational measures substantially influence dietary behaviors
in shift-working populations. Research shows that availability of healthy food options during
night shifts is a stronger determinant of dietary choice than individual motivation alone [3].
Interventions such as subsidized healthy meals, regulated vending machine content, and
scheduled meal breaks have been shown to reduce energy intake variability and improve
metabolic markers [4]. These findings highlight the shared responsibility of employers and
health systems in implementing preventive nutrition strategies.

Occupational health studies also emphasize the importance of individualized dietary
recommendations based on shift type, rotation pattern, age, and metabolic risk profile.
Personalized nutrition interventions for night workers have resulted in greater reductions in body
weight and fasting glucose levels (up to 25% improvement) compared to standardized dietary
advice [5]. This supports the integration of personalized nutrition into occupational preventive
medicine frameworks.

The role of dietary supplements in shift-working populations remains controversial.
While supplementation with vitamin D, magnesium, and omega-3 fatty acids has demonstrated
potential benefits, evidence suggests that supplements should complement, rather than replace,
dietary optimization [6]. Preventive strategies emphasizing whole-food approaches are
consistently associated with more sustainable health outcomes.

Long-term cohort studies further indicate that comprehensive nutritional prevention can
significantly reduce chronic disease risk among shift workers. Individuals adhering to optimized
dietary timing and composition show a 15-35% lower incidence of metabolic syndrome and type
2 diabetes compared to those following irregular eating patterns [7]. These findings underscore
the long-term public health impact of nutrition-focused prevention.

Despite promising evidence, challenges remain in translating research findings into
practice. Barriers include time constraints, workplace culture, and limited access to healthy food
options during night hours [8]. However, digital tools such as mobile nutrition applications and
wearable devices have demonstrated potential to support dietary self-monitoring and adherence,
resulting in improvements in dietary compliance of up to 30% [9]. These technologies represent
valuable adjuncts to preventive interventions.

In summary, the reviewed evidence confirms that nutrition is a central and modifiable
determinant of health in shift and night workers. Preventive strategies combining chrononutrition
principles, workplace-based interventions, and personalized dietary guidance offer significant
potential to mitigate the adverse health effects of circadian disruption. Integrating nutritional
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prevention into occupational health policies is essential for improving health outcomes and
reducing long-term disease burden in populations exposed to shift and night work [10—-14].

CONCLUSIONS: The conducted analysis of scientific sources showed that the nutrition
of workers at industrial enterprises in most cases does not meet the physiological needs
characteristic of conditions of physical and industrial stress. It was establishedstableDeficiencies
in protein, B vitamins, vitamin C, iron, magnesium, and dietary fiber, accompanied by poor
dietary habits, reduced meal frequency, and a predominance of refined and unhealthy foods. This
has a direct impact on performance, immune status, and the body's adaptive capacity, increasing
the risk of developing chronic and occupationally related diseases.

Shift and night work represent significant occupational factors that adversely affect
metabolic regulation and overall health, primarily through disruption of circadian rhythms. The
evidence reviewed in this article demonstrates that nutritional behavior plays a pivotal role in
mediating the negative health effects associated with irregular work schedules. Altered meal
timing, increased nocturnal food intake, poor dietary quality, and irregular eating patterns
collectively contribute to elevated risks of obesity, type 2 diabetes mellitus, cardiovascular
diseases, and gastrointestinal disorders among shift and night workers.

The findings indicate that not only the quantity and quality of food, but also the timing of
intake, are critical determinants of metabolic health in this population. Consumption of energy-
dense meals during the biological night is consistently associated with impaired glucose
tolerance, dyslipidemia, and increased body weight. Conversely, dietary strategies that align
food intake with circadian physiology, such as structured meal timing and time-restricted eating,
demonstrate promising preventive potential. These approaches have been shown to improve
metabolic markers, reduce cardiometabolic risk, and enhance gastrointestinal function.

From a preventive medicine perspective, nutrition represents one of the most modifiable
risk factors for workers engaged in shift and night schedules. Effective preventive strategies
require a multifaceted approach that combines individual dietary counseling, workplace-based
interventions, and organizational support. Ensuring access to healthy food options during night
shifts, implementing nutrition education programs, and tailoring dietary recommendations to
specific work schedules can substantially mitigate health risks.

Importantly, the integration of nutritional prevention into occupational health policies
offers long-term benefits at both individual and population levels. Personalized nutrition
strategies, supported by digital tools and continuous monitoring, may further enhance adherence
and effectiveness. In conclusion, optimizing nutrition for shift and night workers should be
regarded as a strategic priority in preventive medicine and occupational health, contributing to
improved health outcomes, reduced chronic disease burden, and enhanced quality of life for this
growing segment of the workforce.
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