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Abstract

Background Healthcare workers face health risks, including stress, burnout, and communicable diseases, leading to
higher mortality rates. However, excess mortality diminishes with better disease control and lifestyle factors.

Methods The study is based on the aggregated census-linked mortality dataset provided by Statistics Lithuania.
The dataset was based on all 2011 census records, as well as death and emigration records from March 1,2011, to
December 31, 2019. The primary variable identified three groups: physicians, nurses and assistant nurses, and other
healthcare workers. The reference groups consisted of individuals who were employed in all other sectors. We also
conducted an analysis comparing highly educated healthcare workers to the highly educated workers in other
sectors. The results are presented using age-adjusted sex-specific Poisson regression mortality rate ratios.

Results The four most common causes of death among healthcare employees were cancer, cardiovascular deaths,
other causes of death, and external causes of death. Female nurses show significantly lower 0.86 (0.74-0.99) mortality
due to malignant neoplasms than all other employees. Male physicians had lower mortality rates from smoking-
related cancer (0.47 (0.24-0.95)); however, significantly higher mortality was found for digestive system diseases 6.29
(2.36-16.79) and liver diseases 5.1 (1.27-20.42). Highly educated male healthcare workers had 1.3-1.4 times higher
all-cause, cardiovascular, and malignant neoplasm mortality than highly educated workers from all other sectors.
Highly educated females working in health care had lower mortality for malignant neoplasms but significantly higher
mortality for all other causes of death.

Conclusions Excess mortality due to digestive system diseases and alcohol-related causes of death among

nurses and other health care employees is a particular matter of concern and should be addressed by appropriate
prevention policies. Further in-depth studies on risk factors are needed to explain mortality differences between the
groups of healthcare and other sector employees in Lithuania.
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Introduction

Healthcare workers are a critical element in every soci-
ety around the world. Working in hazardous conditions
exposes this occupational group to numerous well-estab-
lished (e.g., stress or burnout) and specific health risks,
such as higher exposure to communicable diseases [1].
These disadvantages could lead to the perception that the
mortality rate among medical professionals might also be
higher. For example, one of the first pieces of historical
evidence about physician mortality in England and Wales
in 1860—-1880 shows that if compared to the general male
population, male physicians had higher death rates for all
causes of death and for 23 out of the 27 listed causes of
death [2]. For suicide deaths, the risk of dying for medical
professionals was 1.5 times higher [2]. The excess mor-
tality of physicians tends to diminish in time, to a large
extent due to a better understanding and control of dis-
eases and lifestyle factors [3].

Recent studies conducted in several European coun-
tries reveal that mortality risk among doctors became
lower or the same as in the general population, except
for suicide. A mortality study from Norway showed doc-
tors had the same death rates as the general population,
except for suicide rates, which were 1.7 times higher for
men and even 2.9 times higher for women [4]. Overall,
medical doctors had higher mortality rates than other
graduates in Norway. The study from Denmark shows
that the standardised mortality ratio (SMR) for medi-
cal doctors was lower than for other graduates for can-
cer, circulatory diseases, and other natural causes [5].
However, the SMR for suicide was still 1.6 times higher
for males and 1.7 times higher for females. A study from
Massachusetts (USA) indicates that healthcare workers
had a slightly lower mortality rate from deaths of despair
(violent and alcohol- or drug-related deaths) than all
other workers [6]. The same study revealed a striking dis-
advantage of medical assistants and other healthcare sup-
port occupation groups, showing more than two times
the disadvantage in the risk of dying from these causes of
death [7].

Systematic evidence about cause-specific patterns and
specific determinants explaining mortality differentials
between various groups of health care workers remains
scarce, especially for the Central and Eastern European
region. Using unique regional mortality data based on
the linkage between the 2011 census and death records
for 2011-2019, this study covering the entire popula-
tion of Lithuania systematically explores all-cause and
cause-specific mortality differentials between the three
big groups of health care workers (general physicians;
nurses and assistant nurses; other health care employees)
and the remaining employees employed in all other sec-
tors. This study also contributes to the existing literature
by exploring whether mortality differences also prevail
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between highly educated health care employees and the
group of highly educated individuals employed in all
other sectors.

Materials and methods

Study design

The study is based on the aggregated cross-sectional
census-linked mortality dataset provided by Statistics
Lithuania.

Study population

The aggregated dataset used for analyses includes cause-
specific deaths and population exposures by all possible
combinations of the following variables: age, sex, educa-
tion, and occupation. The final dataset includes the total
number of 1,082,805 individuals; out of them, 34,427
individuals were employed in the healthcare sector at the
moment of the 2011 census. Figure 1 represents the flow
of the individuals included in the final analysis.

Inclusion and exclusion criteria

The study population is restricted to the ages 40-69
years for each calendar year of observation. The lower
age band of 40 years was selected because information
about occupation is fixed at the 2011 census baseline.
Thus, for 40-year-old persons in 2019, information about
their occupation comes from the 2011 census conducted
8 years ago — i.e., when these persons were approximately
8 years younger. Choosing a lower age limit is not feasible
because of high occupational mobility at younger ages.

Data sources

The dataset was built by implementing a longitudinal
mortality follow-up using the baseline at the 2011 popu-
lation census on March 1, 2011, and the end of the obser-
vational period on December 31, 2019.

Data quality

All individuals at the census were followed from the cen-
sus date until their death or emigration dates or until the
end of the observational period. All data linkages were
performed at Statistics Lithuania following data protec-
tion rules. Only anonymised data were provided for sci-
entific purposes. The death registration is considered
as 100% complete. Due to the fact that not all individu-
als immediately report their departure from Lithuania,
emigration statistics may underestimate true emigration.
However, we believe that undercounting emigration does
not have any significant influence on our results because
(a) most of emigration occurred below the age of 40 and
(b) registration of emigration improved after introducing
a special compulsory health insurance tax in 2010, which
led to strong financial incentives to register departure
from Lithuania.
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Total amount of participants in the census: 3,043,429

N/

The final dataset of 90536 deaths and 10,300,000 person years of exposure at age 40-69 during the
period of observation, 2011-2019

1006 deaths and 372691 person years of
exposure among the employed in healthcare
sector

26410 deaths and 6232819 person years of
exposure for individuals employed in all other
sectors

416 deaths and 151025 person years of
exposure among health care employees with
higher education

5899 deaths and 2024618 person years of
exposure among workers in other sectors with
higher education

Fig. 1 Flow diagram of participants included in the study

Study variables

The final total cause-specific deaths (dependent vari-
ables) and exposures were obtained by adding deaths,
emigrations, and person-years lived within each calendar
year and considering the changing age of all individu-
als during each calendar year. Independent categorical
variables stem from the 2011 census and are fixed at the
moment of this census (March 1, 2011).

Study measures

Cause-specific deaths were classified using the 10th revi-
sion of the International Classification of Diseases (ICD-
10) by the Institute of Hygiene. Due to the small number
of deaths within groups of healthcare workers, only a few
broad categories of causes of death were applied. The
occupational variable of analysis identifies three large
groups of health care workers being employed at the
census, including (a) physicians, (b) nurses and assis-
tant nurses, and (c) other health care employees. High
educational status was identified using the self-reported
information at the 2011 census and later classified using
the International Standard Classification of Education
(ISCED) 2011 [8] by Statistics Lithuania. Higher educa-
tion refers to tertiary university or non-university educa-
tion (ISCED categories) [5-8].

Study outcomes

To assess the mortality differences between the three
groups of healthcare workers and all remaining employ-
ees, a multivariate sex-specific Poisson regression was

applied using the group of the employees (workers)
employed in other than healthcare sectors as a refer-
ence category. The results based on models controlling
for age are reported using Poisson regression mortality
rate ratios (MRRs) and their 95% confidence intervals.
In order to take into account possible differences in age
structure across occupations, all Poisson regression mod-
els were controlled for age. The first analysis covered the
entire population (the MRRs for unemployed and eco-
nomically inactive are not reported), whereas the second
analysis was restricted only to the individuals with high
education. Additional sensitivity analyses on the distri-
bution of age-standardised death rates for all causes of
death are shown in the Online Annex 1. We performed
statistical analyses using STATA 14.2 (Stata Corp., Col-
lege Station, Texas, USA).

Results

During the follow-up period between 1 March 2011
and 31 December 2019, the entire population aged
40-69 years experienced 90.5 thousand deaths, whereas
27.4 thousand deaths occurred among the employed
individuals.

A detailed flow chart represents the total number of
individuals, deaths and person-years of exposure in the
final study (Fig. 1). 1006 deaths were registered among
healthcare employees (291 deaths among physicians, 414
deaths among nurses and assistant nurses, and 301 deaths
among other healthcare employees). The four most com-
mon causes of death among healthcare employees were
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cancer deaths (470 cases, 47%), cardiovascular deaths
(236 cases, 23%), other causes of death (109 cases, 11%),
and external causes of death (99 cases, 9.8%). 111 thou-
sand deaths occurred among individuals with higher
education; 6315 of them were employed. 416 deaths were
registered among the healthcare employees with higher
education.

The first analysis (Table 1) compares all-cause and
cause-specific mortality in the three groups of healthcare
employees to the group of the employed in all other sec-
tors (a reference category). Male and female MRRs for
all-cause mortality reported in Table 1 showed that there
are no statistically significant differences between any
of the three groups and the employed in other sectors.
Yet cause-specific results revealed some peculiarities.
Female nurses show significantly lower mortality due to
malignant neoplasms than all other employees (reference
category), whereas the corresponding male nurse and
nurse assistant groups do not have such an advantage.
Male physicians display more than 50% lower smoking-
related mortality than in the reference category, whereas
the remaining two male healthcare employee groups and
all corresponding female groups do not show such a pat-
tern (Table 1). At the same time, female physicians were
the only healthcare employee group showing significantly
lower mortality due to cardiovascular system diseases
than in the reference category. The highest excess mortal-
ity (5—6 times) was found among nurse and nurse assis-
tant males for digestive system and liver diseases. Albeit
less pronounced, this disadvantage was also statistically
significant for other healthcare employees. For females,
the only healthcare employee group showing moder-
ate excess mortality due to digestive system diseases was
nurses and nurse assistants (Table 1). Other male health-
care employees also had a threefold mortality excess for
alcohol-related causes of death. Finally, nurse and nurse
assistant males maintained threefold excess mortality due
to all other causes of death. The remaining differences
were not statistically significant.

The second analysis was restricted to the employed
individuals with high education only and presents a com-
parison between highly educated individuals employed
in health care and highly educated individuals employed
in all other sectors (reference group). First, the results
on all causes of death combined suggested a significant
excess mortality among highly educated health care
workers for males and not for females (Table 2). Second,
cause-specific findings were somewhat unexpected and
also differed by sex, with highly educated male health-
care workers showing 1.3—1.4 times higher mortality for
malignant neoplasms and cardiovascular diseases. At the
same time, highly educated female health workers had
lower mortality for neoplasms and higher mortality for
all other (remaining) group causes of death (Table 2).
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Discussion
This study contributes to filling the evidence gap on mor-
tality differences between the healthcare workers and
all other employees in Lithuania, a country in Central
and Eastern Europe. Although no significant differences
were found for all-cause mortality, focusing on specific
causes of death reveals interesting and unexpected pat-
terns. One of the matters of concern for health policies
should be strikingly high excess mortality due to diges-
tive diseases in the group of nurses and nurse assistants
and excess mortality due to alcohol-related causes of
death in the group of males working in the other health
care sector. Importantly, physicians displayed lower mor-
tality, especially in the cases of smoking-related cancers
(males) and cardiovascular system diseases (females).
Focusing only on the employees with high education also
led to the identification of peculiar cause-specific pat-
terns and notable sex differences. For example, highly
educated males employed in the healthcare sector had
a pronounced excess mortality for all causes of death,
malignant neoplasms, and cardiovascular system dis-
eases. At the same time, any similar excess mortality
was observed for these causes of death for females. On
the contrary, highly educated female healthcare workers
had lower mortality for malignant neoplasms. However,
highly educated female healthcare workers showed sig-
nificant excess mortality for all other (remaining) causes
of death. These cause-specific patterns should be inves-
tigated further in the future with more detailed studies.
Despite some specifics, outcomes of this study gener-
ally confirm common patterns found in other countries.
For example, a study from the USA highlights the impor-
tance of education, which explains lower mortality in the
group of healthcare workers [9]. Differently from our
study, significantly lower all-cause, malignant neoplasm,
and cardiovascular mortality in the group of doctors and
other graduates was reported by Aasland et al. [4] One
of the most striking facts reported in our study concerns
persisting mortality excess of highly educated healthcare
workers if compared to highly educated employees in all
other sectors. This pattern contradicts the situation in
the US, where white male physicians show higher sur-
vival rates than lawyers, all other professionals, or all men
[7]. A similar pattern has been reported in Denmark [5].
One Norwegian study also found excess mortality among
doctors which was explained by higher suicide rates [4].
Another important finding from our study concerns
lower smoking-related mortality for male physicians.
A 50-year observation study from Britain showed that
non-smoking doctors survived on average 10 years more
than those in the smokers’ group [10]. In addition to this,
ceasing smoking at the age of 50 halved the hazards,
and ceasing at 30 almost avoided all of them. A meta-
analysis by Besson et al. showed that the prevalence of
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Table 2 Poisson regression mortality rate ratios for highly educated males and females at age 40-69 years working in health care.
2011-2019. Reference group: highly educated and employed in all other sectors

MALES FEMALES

Death counts MRR  Confidence limits Death counts MRR Confidence limits
All causes of death 174 1.34 1.15 1.57 242 0.95 0.83 1.08
All malignant neoplasms (C00-C97) 55 1.34 1.02 1.75 127 0.83 0.69 0.99
Smoking-related cancer (C00-C14, C33-C34) 9 1.20 0.64 2.26 10 1.01 0.53 1.94
All cardiovascular diseases (100-199) 70 1.38 1.08 1.75 45 0.89 0.65 1.20
Digestive system diseases (KO0-K92) 13 1.73 0.99 3.03 15 1.20 0.70 2.06
Liver diseases (K70-K77) 9 191 0.97 3.76 10 1.29 0.67 249
All external causes of death (VO1-Y98) 20 1.11 0.71 173 24 1.33 0.87 2.04
Alcohol-related causes (F10, K70, K74, X45,142.6) 10 1.62 0.85 3.05 12 1.25 0.68 227
All other (remaining) causes of death 16 1.29 0.78 213 31 1.48 1.01 2.16

Bolded values are marked as statistically significant p < 0.05

smoking among physicians was 21% [11]. Additionally,
it was more common among male physicians and higher
in Europe and Asia [11]. A study on smoking prevalence
among university hospital staff in Lithuania showed that
37.6% of men and 9.7% of women were smokers. The
highest prevalence of tobacco smoke was found among
auxiliary personnel, men and women (44.9% and 11.3%,
accordingly), and the lowest among doctors (36.4% and
7.6%, accordingly) [12]. In the general population, 41.4%
of men and 11.3% of women were regular smokers [13].
Our study findings, to some extent, could be explained by
lower smoking prevalence among health care workers in
the past.

The results about excess mortality due to digestive
system diseases are not consistent with those observed
in other countries and can be attributed to a persist-
ing unfavourable male mortality pattern in the former
USSR countries. This finding might be considered as
unexpected because physicians generally display lower
mortality due to digestive tract mortality, due to a usu-
ally healthier lifestyle, reduced smoking rates and better
healthcare access [14]. In a study by Aasland et al. [4],
male doctors had lower digestive system disease death
rates than the general population. Quite similar pattern
was observed among the US doctors [7]. Meanwhile, our
study not only did not find any such advantage for phy-
sicians but also reported on the strikingly high excess
digestive system disease mortality among nurses and
assistant nurses (both sexes) and other healthcare work-
ers (males only). This pattern and indications of excess
mortality (albeit not statistically significant in the group
of nurses and nurse assistants in males) due to alcohol-
related causes of death suggest a potential link to exces-
sive alcohol consumption. Despite notable improvements
since 2008, Lithuania remained the country with one
of the highest global alcohol consumption levels and
persisting heavy alcohol-related losses [15]. Although
alcohol consumption has declined over the past decade—
from 15.2 L per capita (age 15+) to 11 L [15]—mortality

from alcohol-related causes remains among the highest
in the European Union [16]. Prior studies reported that
alcohol-related mortality is particularly high in lower
education groups [17]. Therefore, a tendency of excess
alcohol-related mortality among nurses and other health
care employees found in our study might be connected to
low-skilled occupations within these groups. In addition,
increased and harmful alcohol use among healthcare
employees may be associated with job-related chronic
stress [1]. The role of mental health factors was high-
lighted in a Norwegian study, showing that excess mor-
tality among doctors was attributable to a higher risk of
suicide [4].

The importance of alcohol was also observed in other
countries. For example, a study from Massachusetts [6]
found that medical assistants, healthcare support staff,
nursing, psychiatric, and home health aides had signifi-
cantly higher mortality from alcoholic liver disease In
contrast, physicians and surgeons had very low mortal-
ity. A large systematic review and meta-analysis by Wil-
son et al. [18] examined problematic alcohol use among
physicians. However, the studies included in the review
employed varying methodologies, complicating direct
comparisons. Wilson et al. also noted that more recent
studies suggest problematic alcohol use is more prevalent
among female and younger physicians. However, patterns
of alcohol use varied across different specialities and
years of training.

The explanation of the observed mortality differences
by specific causes of death requires representative studies
on risk factors targeting health care employees. Unfortu-
nately, to our knowledge, such evidence in Lithuania is
very scarce or unavailable. Among the few studies, one
study involving 238 physicians has been conducted on
alcohol before and during the first years of the COVID-
19 pandemic. The study reported about risky or haz-
ardous alcohol use in 31.6% of male and 5.3% of female
physicians [19]. In comparison, hazardous alcohol con-
sumption was reported by 12.6% of French physicians
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[20] and 18.8% of Danish doctors [21], with risky alcohol
consumption being strongly associated with burnout.
There are only fragmentary and small-scale unrepresen-
tative data about smoking prevalence and other CVD risk
factors in Lithuania. For example, the 1999 study of the
employees of the Kaunas Medical clinics (N= 3090) sug-
gests that smoking prevalence was only about 13% [12].
The same study reported that the highest proportion of
smokers was among the surgeons (42.7%). Unfortunately,
there is no more comprehensive and more recent data
comparing smoking among the employees in health and
other sectors in Lithuania. When interpreting specific
mortality patterns of healthcare employees in Lithuania,
one should mention that health sectors in Central and
Eastern Europe are over-represented by a larger number
of employees working after retirement (beyond age 65
years) as compared to the situation in other sectors of the
economy.

This study has several limitations. First, the employ-
ment and education status have been fixed in the 2011
census. However, we believe that introducing the lower
limit of 40 years substantially diminishes the problem
of possible changing occupation during the observa-
tional period. However, excluding young adults leads to
a potential undercount of the role of specific problems
among healthcare employees, such as alcohol consump-
tion and external causes of death. Second, Lithuania’s
relatively small population size did not allow for obtain-
ing statistically robust mortality rate ratios even for the
aggregated groups. It is possible that such a restriction
artificially diminishes the real size of inequalities. Using
a larger number and more detailed health care employ-
ment groups would provide more realistic and nuanced
results about the distribution of group-specific mortality
both within the health care sector and between the health
care and all other employees. Third, our mortality data do
not include any information about risk factors. Consid-
ering scarce information about the specifics of risk fac-
tors across employment sectors, the study provides very
limited insights about potential determinants behind the
observed mortality differentials.

Conclusion

This study provides the first systematic evidence about
differences in cause-specific mortality between the three
groups of healthcare workers and employees in other sec-
tors Striking excess mortality due to digestive system dis-
eases and alcohol-related causes of death among nurses
and other health care employees is a particular matter
of concern and should be addressed by appropriate pre-
vention policies. More targeted efforts are needed to
produce comprehensive survey-based evidence on CVD
and cancer risk factors explaining cause- and sex-specific
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patterns of mortality differences between the groups of
health care and other sector employees in Lithuania.
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