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ABSTRACT

Professional work absorbs a big part of our lives. It is primarily 
a source of economic and social benefi ts. In some cases, howe-
ver, work can have a negative and even harmful impact on health 
and well-being. The contemporary lifestyle, especially shift work, 
has changed a daily rhythm of life. Time schedule, different from 
the natural one, affects the human body, causing changes in hor-
mones, body temperature, mood and brain functioning. 
The aim of the study was to review epidemiological studies on 
the relationship between night shifts and the presence of some 
pathologies.
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STRESZCZENIE

Dużą część naszego życia pochłania praca zawodowa. Praca 
człowieka to przede wszystkim źródło korzyści ekonomicznych 
i społecznych. W niektórych sytuacjach praca może mieć jednak 
niekorzystny, a wręcz szkodliwy wpływ na zdrowie i samopoczu-
cie. Współczesny styl życia, a w szczególności praca zmianowa 
zmieniły w wielu wypadkach dzienny rytm życia. Inny od natural-
nego rozkład czasu pracy wpływa na organizm ludzki, powodując 
zmiany w hormonach, temperaturze ciała, nastroju oraz funkcjo-
nowaniu mózgu. 
Celem pracy był przegląd badań epidemiologicznych dotyczą-
cych związku między pracą w nocy a występowaniem wybranych 
patologii.

SŁOWA KLUCZOWE: praca zmianowa, stan zdrowia, konse-
kwencje zdrowotne.

Introduction
Shift work, without which it is impossible to imagine 
many types of industries, has been mentioned on the 
list of the most harmful or disruptive factors occurring 
in the workplace. In recent years, the attention has in-
creasingly been directed towards the threats of night 
shifts. People with non-standard working hours often 
report their negative impact on health. The physiologi-
cal problem of shift work results primarily from activities 
taken up at the time inconsistent with the normal circa-
dian rhythm of most physiological functions. Biological 
rhythms, often called an internal biological clock, is an 
adaptive mechanism that allows to synchronize the in-
ternal environment of the man with the external environ-
ment. The main synchromesh of endogenous rhythms 
are light, temperature, cycles, phases of the moon, 
seasons and the availability of food. In the context of 

shift work the most important factors are: a day-night 
cycle and food. Biorhythms are a regulated daily cycle 
of activity and sleep, the rhythm of core body tempera-
ture, hormone secretion, changes in blood pressure, 
heart rate and urine output. They are normalized body 
processes and their detuning leads to serious health 
consequences. Already in the 90s of the 20th century, 
the study of working conditions in European countries 
showed a higher incidence of lesions among shift work-
ers compared with those working daily.

Shift work at night is less effective and causes in-
creased fatigue [1]. Analyzing the reports from various 
centers on the impact of shift work on workers’ health, it 
can be concluded that the shift contributes to a signifi -
cant deterioration in the quality of life, but also perfor-
mance. Some believe that only 10% of the economically 
active tolerate shift work well [2]. In many publications 
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it is emphasized that night work and shifts should not 
be regarded as a factor of absolute pathological impor-
tance. There is a disease that can be solely attributed 
to changing working hours. However, one can cite a lot 
of evidence that night work and shifts are a factor of 
accelerating or intensifying the occurrence and course 
of many diseases and pathological conditions. It may 
primarily refer to sleeping disorders, digestive system, 
changes in the circulatory system – including ischemic 
heart disease and hypertension, metabolic disorders, 
immune system disorders, and neurotic disorders [1]. 
The negative impact on the hormonal regulation of the 
body is considered by some authors as a potential factor 
that may favor the development of hormone-dependent 
tumors, e.g. breast cancer [3]. Working in unusual vary-
ing times of the day can cause reproductive changes 
in the menstrual cycle, during pregnancy (spontaneous 
abortion, premature birth, low weight newborns), accel-
erating the onset of the menopause and reduced fertility. 
In addition to these health effects, the attention should 
also be paid to disturbances in the sphere of family and 
social life of shift workers, whose time schedule is con-
trary to the natural rhythm of their families [1, 3, 4].

According to the defi nition of the International La-
bour Organisation 1990, shift work is a method of 
working time organization, in which employees work 
in succession in the workplace, so that the plant can 
work longer hours. In the directive 2003/88/EC of the 
European Parliament and the Council of 4 November 
2003 shift work was defi ned as this form of work orga-
nization whereby workers change at the same work sta-
tions according to a certain pattern, including rotation, 
and which may be continuous or discontinuous, entail-
ing the need for workers to work at different time over 
a given period of days or weeks [5, 6, 7].

According to the Labour Code (art. 128. section 2), 
the concept of shift work means doing the job according 
to the agreed work schedules. The shift system does not 
comply with the standard 8-hour working time during 
the day, and includes the night shift, rotating shift work 
and / or irregular working hours. In practice, this usually 
means working in two shifts – 12-hour mode (usually 
day and night shift) or a three-shift system – eight hours 
of work (night afternoon and night shift) [8]. The type 
of work which comprises the night shift in Europe and 
North America is performed by approximately 15–20% 
of the economically active people, including about 23% 
of men [6]. Among the EU countries Slovenia takes the 
fi rst place in terms of the shift frequency (31%). Poland 
ranks second (29.5%), and Slovakia – third (29.0%). And 
the least number of people employed as shift workers 
is in Denmark (4.4%) [9]. Shift work is a common phe-
nomenon in many industries – mining, communications, 

hospitality, transportation and public services – police, 
fi re and health services. The occurrence of shift work 
in the industry is subject to both: specifi c technological 
processes that often cannot be interrupted due to the 
nature of the product and the use of expensive equip-
ment, whose effective application is associated with the 
continuous use. 

Shift work and cardiovascular disease
The mechanism of the shift work infl uence on the for-
mation of cardiovascular diseases is not completely 
understood. Shift work and night work – are forms of 
employment associated with the distortion of the physi-
ological rhythm, stress and therefore, they harm the hu-
man body. Many authors emphasize that shift work may 
indirectly infl uence the formation of hypertension and 
coronary heart disease [10, 11]. Examples of data based 
on the observation of a group of 7095 people aged 39-
62 suggest that those working 11 hours or more have 
a 67% higher risk of cardiovascular disease than those 
working 7–8 hours. The adverse effects of shift work ap-
ply to both men and women, as confi rmed in the Nurs-
es' Health Study, which was attended by 71 617 women 
aged 45–65. After the 10-year follow-up of women with 
no previously identifi ed ischemic heart disease, 934 
underwent myocardial infarction, and the risk was 45% 
higher in women who slept 5 hours per day compared to 
the ones sleeping 8 hours a day (12). Studies conduct-
ed in Finland, show that shift workers have a 30–50% 
higher risk of cardiovascular disease compared to per-
sonnel working on a day shift, but in this case there are 
certain differences between groups (Tenkanen, et al., 
1997). The mechanism of cause and effect, presented 
in this study, is a disorder of the circadian rhythm (Ten-
anken et al., 1997). The risk of the incidence of coronary 
heart disease increases along with longer experience of 
shift work (Knutsson, 1989). However, shift workers also 
have elevated levels of other risk factors for coronary 
artery disease, including the diversifi cation of the diet 
(Knutsson, 1989). Other authors argue that ‘(...) the work 
shift is an absolute risk factor for coronary heart disease 
(...), shift work seems to involve a 40% increase in the 
risk of coronary heart disease’ (Nurminen and Karjalain-
en, 2001). The Finnish study on a sample of 1,806 men 
showed that shift work signifi cantly strengthened the 
other risk factors for coronary heart disease, including 
smoking, physical inactivity and obesity. Due to this, it is 
essential to take into account epidemiological studies of 
growing risk factors related to the lifestyle, smoking and 
others (Knutsson et al., 1988; Nurminen and Karljalain-
en, 2001). Boggild et al. (2001) on a random sample of 
the Danish population were checking whether shift work 
was associated with other factors infl uencing heart dis-
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ease. They found that in at least one group of shift work-
ers a higher prevalence of almost all unfavorable factors 
of working environment appeared, which were the sub-
ject of analysis (both physical and psychosocial condi-
tions). The exception to this rule were only: exposure to 
dust and quantitative requirements [12].

Shift work and gastrointestinal dysfunction
A number of studies indicate that circadian rhythm 
disorders caused by shift work can affect a higher in-
cidence of symptoms (heartburn, dyspepsia, lack of 
appetite, abdominal pain) [1]. It is not clear, however, 
whether shift work infl uences a more frequent occur-
rence of gastric and duodenal ulcer. Still, it is empha-
sized that the irregularity of life associated with shift 
work is a factor unfavorable in treatment of ulcers [13]. 
It is worth noting that the disruption of circadian cycles 
in the secretion of melatonin, associated with shift work 
(the origin of the pineal and intestinal melatonin) may 
also affect the functioning of the stomach and intes-
tines. Melatonin preferably infl uences the metabolism 
of the mucous membrane and the muscular work, and 
increases the digestive tract in experimental treatment 
of gastric ulcers in laboratory animals [14]. Peptic ulcer 
is determined by many factors and shift work seems to 
be one of several risk factors for this disease.

Shift work and sleep
Shift work (at night) is not to be missed when searching 
for the causes of occupational stress. It has a detrimen-
tal effect on health, negatively infl uencing the natural 
physiological process of the body, i.e. a dream. The 
change of circadian rhythm disorders leads to stress. It 
reduces the amount of secretion of melatonin, which is 
released by the pineal gland and activates the mecha-
nism of sleep and wakefulness. On average, about 30% 
of adult life is sleep. The number of hours of sleep need-
ed for the body regeneration is genetically coded and 
varies for each person. Depriving the man of sleep for 
several days can lead to disturbances in the reception 
of impressions, logical thinking, confusion, hallucina-
tions, fatigue, and mental disorders [15].

On the next day after work people working at night 
experience problems with sleep, the reaction time to 
stimuli is prolonged and the risk of making mistakes 
increases. These people are more irritable and sleepy. 
There has been a decrease in concentration, problems 
in analyzing and assimilating new information, as well 
as decision-making. Decreased effi ciency, especially 
mental, serves to increase the number of accidents at 
work. We conducted the study which compared im-
paired psychomotor skills in people with defi cient sleep 
and people under the infl uence of alcohol. More than 

a dozen hours of the continuous standby corresponding 
reduction in the effi ciency is observed at a concentra-
tion of 0.5 per mile of alcohol blood and more than 20 
hours – at a concentration of 1 per mile of alcohol in the 
blood [16, 17, 18].

Knauth et al. showed that people working rotation-
ally, on average sleep during the week 5–7 hours fewer, 
which in the long run gives chronic partial sleep depri-
vation. It can results in pathological sleepiness, anxiety, 
irritability, weakness at coping with diffi cult situations. 
There has also been a decline of concentration, diffi cul-
ty in making decisions and analyzing the situation [19].

Shift work and cancer
Shift work and night work, disrupting circadian rhythms, 
can interfere with a number of physiological functions. 
This leads to the appearance of many pathologies. In 
the last few years a lot of attention was paid to these 
known but still studied pathologies. Analysis of work 
conditions suggested the infl uence of abnormalities in 
insulin secretion, and melatonin on the occurrence of 
certain malignancies [20]. Fluctuations of the melatonin 
level in the blood can infl uence the development of can-
cer, in particular breast and colon cancer, but ovarian, 
endometrial and prostate cancer are possible as well.

The impact of night work on the risk 
of breast cancer
The hypothesis of the relationship between breast can-
cer, night work and exposure to light at night was fi rst for-
mulated by Stevens in 1987 [21]. According to her, night 
work and exposure to light at night inhibit the synthesis 
of melatonin, and then increase the concentration of es-
trogen, which can lead to an increased risk of breast can-
cer. One of the fi rst studies on the effects of shift work 
at night on the risk of breast cancer (Schernhammer et 
al.) have been conducted in the US in a large cohort of 
a population of 78 562 nurses – Nurses Health Study 
(NHS). In the course of a 10-year follow-up of this popu-
lation (1988–1998), 2.441 cases of breast cancer were 
recorded. In the study, there was a statistically signifi cant
increased risk of breast cancer by 36% of nurses with 
at least 30 years of work experience including rotating 
night shifts [22]. During the follow-up cohort in Norway 
(the study of Lie et al.), numbering 44 835 nurses, there 
was 537 new cases of breast cancer. On the basis of 
this cohort, the case-control study comparing the per-
formance characteristics in women with breast cancer 
and women with controls was conducted [23].

Colon cancer
The results of animal studies indicate that the antipro-
liferative activity of melatonin is not limited to breast 
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cancer cells but may also include other types of can-
cer, particularly colon cancer. Studies in rodents have 
shown that melatonin signifi cantly inhibits the growth of 
cancer cell lines and colon cancer carcinogenesis in-
duced by the chemical carcinogenic or mutagenic ef-
fects, i.e. 1,2-dimethylhydrazine) [24]. Furthermore, in 
the serum of patients with colorectal cancer lower lev-
els of melatonin compared to healthy subjects were ob-
served [25], which may suggest a link between low lev-
els of melatonin and the development of colon cancer 
in humans. Schernhammer et al., in a cohort of 78 568 
nurses (Nurses' Health Study I), showed a signifi cant 
risk of developing colorectal cancer after 15 years of 
working in the night shift (increased by 35%). The analy-
sis takes into account potential confounding factors, i.e. 
age, incidence of colorectal cancer in relatives, body 
mass index, alcohol consumption, smoking, physical 
activity and diet [26].

Endometrial cancer
Increased risk of developing endometrial cancer largely 
depends on the hormonal and metabolic factors that 
may be affected by reducing the secretion of mela-
tonin associated with night shift work. Reduced levels 
of melatonin and its association with increased risk of 
endometrial cancer is not entirely clear. In 2007, Viswa-
nathan et al. fi rst published results of analysis of the 
incidence of endometrial cancer in a cohort study of 121 
701 nurses (Nurses' Health Study I). During 16 years 
515 cases of invasive endometrial cancer in a group of 
nurses who worked at night were diagnosed. Analysis 
showed a statistically signifi cant increased risk of endo-
metrial cancer in women working for 20 years and more 
in the system of night shift work. Risk was particularly 
high in obese women [27].

Impact of shift work on a woman’s body
Disorders of the menstrual cycle are also mentioned as 
a result of shift work. Research by Gaworska-Krzemins-
ka conducted in Poland in more than 2 thousand nurses 
showed that the menstrual cycle among nurses was sig-
nifi cantly deregulated after shift work [30]. A similar sta-
tistical signifi cance in the area of menstrual disorders as 
a result of shift work is confi rmed by Chung et al. [28].

The results of the research by Burdelak et al. con-
ducted in a population of nurses and midwives have 
shown an increased incidence of thyroid disease 
(21.2%) after working for 15 years in two shifts [29].

In research by Syrocka et al. thyroid diseases were 
the most frequently mentioned health problems by the 
respondents. Of the 37 women with various disabilities 
18 (52.9%) suffered from hypothyroidism, 17.6% from 

hyperthyroidism and 14.7% from Hashimoto's thyroidi-
tis, which is a worrying phenomenon [30].

Another very important area of   family life is 
sex life and satisfaction with sex life
Some of the nurses surveyed in the study conducted 
by Syrocka said that after starting shift work these pa-
rameters have deteriorated. In terms of intimate life of 
more than 44% it was specifi ed that shift work made 
it diffi cult to have love life [31]. Poorer satisfaction with 
sex life after starting shift work is experienced by 33.6% 
of respondents. There is little research on satisfaction 
with sex life among shift workers. In the publications of 
several researchers, for example Zużewicz et al., the 
problem of reduced sexual performance and libido as 
a result of long work shifts is only mentioned. This 
conclusion, however, is not confi rmed by any detailed 
analysis and can also be caused by the natural aging 
process of the body [32]. In the publication by Iskra-
Golec et al., the study by Bosch and de Lange was 
quoted. The researchers, however, only mentioned the 
increased frequency of complaints about sexual life of 
people working in two shifts, compared with working 
regularly [33].

Stress in shift work

Stress is a common consequence of shift work, long 
hours spent at work, work consisting in performing tasks 
that require interference with sleep habits and resulting 
fatigue. Increased risk of stress is associated with dis-
ruption of natural biological circadian cycles, shorter time 
and poorer quality of sleep during the day, and the con-
fl ict of professional and private roles. Fatigue can interact 
in two ways: on the one hand, it may predispose an em-
ployee to experience stress, on the other hand, it can en-
hance the impact of any pre-existing stressor. Stress and 
fatigue in most affect people working at night, with up 
to 75% of shift workers feeling sleepy during each night 
shift (Akerstedt, 1995, 1988, 1985). Research by Bristol 
Accord (Bristol survey) indicates that participants who 
are at high levels of occupational stress work at night 
more often than workers with low levels of work-related 
stress (Smith et al., 2000) [34–37]. In recent studies of 
nurses working at night, Kobayashi et al., (1999) found 
that cortisol levels and cell activity were at night time low, 
which suggested that night work was highly stressful and 
could be harmful to the immune system [38].

In a recent study on differences between employees 
working during the day and at night in terms of exposure 
to physical and psychosocial occupational hazards in 
the care of the elderly in Denmark, Nabe – Nielsen et 
al. (2009) found that, compared with those working in 
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the day, people who are constantly working at night are 
more likely to have reduced control at work, low social 
support from superiors, as well as physical and mental 
violence, and high physical requirements. Working at 
night, however, they were less exposed to generally high 
demands of work. These differences persisted after ad-
justment for age, position and place of work. The authors 
suggested, therefore, that these results indicated the 
importance of the properly considered characteristics of 
work in examining health effects of shift work. 

In previous studies [39], Shields (2002) explored 
the characteristics of shift workers and compared the 
stress factors and health behaviors of shift workers and 
people working on one day shift. The four-year analy-
sis indicated that in men working at night, on a rotating 
basis, or as part of an irregular schedule, the rate of 
chronic diseases increased. Older workers usually ex-
perience more diffi culty in a situation when they have 
to tolerate disruption of the circadian rhythm, so they 
may have delayed reactions, be more drowsy and un-
able to deal with tasks that require precision and atten-
tion [40]. For example, in the case of truck drivers over 
the age of 55, the risk of fatal road accidents exponen-
tially increases (Mayhew, 1993) [41]. Another stressor 
is also the occurrence of confl icts as regards private 
and professional roles; for example, women working 
in the rhythm of shifts may be more likely to experi-
ence sleep disturbances (Bohle, 1999). The growing 
popularity of 12-hour shifts may contribute, therefore, 
to increasing the prevalence of fatigue and thus, to an 
increased prevalence of stress (especially among those 
working overtime). The negative health consequences 
of working 12-hour shifts to a much greater extent seem 
to involve shifts in the night than in the daytime [42]. 
However, research on the negative effects of work in 
the system of 12 - hour shifts has been carried out to 
a minimum (Leka and Jain, 2010). Research by Bristol 
Accord shows that 30% of employees with a high level 
of occupational stress were often forced to stay at work 
for a long time or at times confl icting with the rhythms 
of labor (Smith et al., 2000). However, it should be noted 
that the effect of a ‘healthy worker’ may interfere with 
the results of a large part of studies on the infl uence of 
work in the night [43].

Shift work cannot be eliminated from the life of mod-
ern societies, and thus, it is impossible to completely 
eliminate the negative effects of this kind of work. These 
effects, considered in physiological, sociological and 
health terms, do not meet one of the criteria used in 
a modern defi nition of health, which is the total physi-
cal, mental and social development. If the adaptation of 
a man to work ‘in a non-physiological rhythm’ is im-
possible, if there is a presumption that this activity has 

a negative impact on the quality and length of life, par-
ticular attention should be focused on how to mitigate 
its negative effects and improve quality of life.
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