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Occupational diferences in sickness 
presenteeism in the baseline survey of the 
German National Cohort (NAKO) 
Thi-Ngoc-Tu Nguyen1†, Melanie Schubert1*† , René Mauer1,2, Marvin Reuter3, Nico Dragano4 and Andreas Seidler1 

Abstract 
Background This study examines the relationship between occupation and sickness presenteeism (SP) among 
German employees. In addition, it investigates occupation-specifc diferences in SP according to supervisory or 
managerial responsibilities. 

Methods A total of 86,855 employees (average age: 45.7 ± 10.5, 48.3% men, and 51.7% women) from the German 
National Cohort (NAKO) who had reported illness at least once in the past 12 months were included in this cross-
sectional study (response: 15.6%). Data were collected between 2014 and 2019. Occupations were grouped into 
14 segments based on the German Classifcation of Occupations 2010. SP was defned as attending work despite 
illness at least once within the past 12 months. Robust Poisson regression analyses were conducted to estimate 
prevalence ratios (PRs) and 95% confdence intervals (CIs) for SP, comparing each occupational segment with all 
other occupations combined as the reference group. Additional analyses compared SP between employees with and 
without supervisory or managerial responsibilities overall and within each occupational segment, and by sex. 

Results Among employees who had been ill at least once in the past 12 months, 76.4% reported SP. The highest 
prevalence of SP was observed in healthcare, social and cultural service occupations, trade, and food industry and 
hospitality. Overall, employees with supervisory or managerial responsibilities had a higher SP prevalence than those 
without such responsibilities (PR = 1.08; 95% CI = 1.07–1.10). This association was stronger among men (PR = 1.11; 
95% CI = 1.09–1.12) than among women (PR = 1.04; 95% CI = 1.02–1.06). In general, the elevated prevalence of SP 
among supervisors and managers was not confned to specifc occupational segments. Rather, certain occupational 
segments exhibited consistently higher SP prevalence regardless of hierarchical position. 

Conclusions Among German employees, SP prevalence varies notably across occupations, with above-average 
levels in healthcare, social and cultural service, trade, and food industry and hospitality. Supervisory and managerial 
responsibilities were associated with a modestly higher prevalence of SP, with a stronger association among men than 
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women. However, occupation-specifc patterns were broadly similar across hierarchical groups, indicating that SP is 
likely infuenced by a combination of occupational context and hierarchical position. 

Keywords Sickness presenteeism, Occupations, Employees, NAKO, Germany 

Background 
Absenteeism, which refers to non-attendance at work 
due to illness, has consistently been a concern due to its 
detrimental economic impact [1]. Te ‘opposite’, sickness 
presenteeism (SP), which is defned as the phenomenon 
of attending work despite health problems, also receives 
increasing attention due to its high prevalence and nega-
tive efects on health, the healthcare system, and the 
economy [2–5]. A review of 19 studies from 15 coun-
tries found that between 30% and over 90% of workers 
reported at least one episode of SP within a 6– to 12– 
month period [4]. In Germany, around 57% of employees 
reported going to work despite having health complaints 
at least once in the last 12 months [6]. A 2010 survey in 
Europe found that 45% of men and 41% of women had 
worked while sick at least one day in the previous 12 
months [7]. Kinman [8], suggested that the prevalence of 
SP might continue to rise; however, more recent research 
indicates a decline in SP following the COVID-19 pan-
demic [9]. 

SP can have a negative impact on individual physi-
cal and mental health [5]. Te fndings of a prospec-
tive cohort study suggest that reporting SP at least fve 
times a year is associated with a 2.53-fold higher risk of 
poor health and a 2.67-fold higher risk of physical com-
plaints in the following year among Swedish employees 
[10]. In addition, a two-year longitudinal study in Den-
mark found that people who worked despite sickness for 
more than eight days at baseline had a 2.93 times higher 
risk of depression at follow-up than those who were on 
sick leave [2]. Te long-term health efects of SP have 
also been demonstrated in a Swedish longitudinal study, 
which found that employees reporting sickness presen-
teeism had a higher risk of reporting fair or poor self-
rated health at both the 18-month and 3-year follow-ups 
than employees who took sickness leave [11]. 

Many risk factors for SP have been investigated [12], 
including amongst others demographic and work-related 
characteristics. Studies suggest that women [13], middle-
aged employees [13–15], and those with higher levels of 
education [16] are at a higher risk of SP. A higher risk of 
SP was also found among employees with perceived job 
insecurity [17–19], as well as among employees with long 
working hours [13, 14, 17], and those with insufcient or 
no support from their managers and colleagues [20]. 

Te risk of SP might also difer between occupations. 
A recent review suggests that occupations in education 
and healthcare are at a higher risk of SP [21]. However, 
most studies have focused their research on specifc 

occupations, such as nurses [22–24], police ofcers [25, 
26], teachers [20, 27], or surgeons [28, 29]. Little research 
has been conducted including all occupations in a popu-
lation-based study. Te pioneering work of Aronsson and 
colleagues [30] used a population-based study sample 
from the labor market survey in Sweden. Tey observed 
the highest SP prevalences for nursing and midwifery 
professions, and care workers in nursing homes, as well 
as for compulsory school teachers and pre-school/pri-
mary educationalists. To date, population-based studies 
examining the association between occupation and SP in 
large and diverse working populations remain scarce. Te 
present study contributes to this limited body of evidence 
by providing population-based fndings for the German 
working population. 

Additionally, one group that may be particularly prone 
to SP are managers [17, 21]. Managerial roles are typi-
cally characterized by high levels of responsibility, deci-
sion-making authority, and accountability for team and 
organizational outcomes. Tese features often result in 
low substitutability, meaning that managers may perceive 
their absence as especially disruptive. Early theoreti-
cal work suggests that employees in positions with high 
indispensability are less likely to be absent [31]. In line 
with this, empirical research has identifed job demands, 
time pressure, and lack of replacement options as key 
drivers of working while ill [22, 30, 32, 33]. 

However, the extent to which managers engage in SP 
may not be uniform across occupations, as work contexts 
difer substantially in terms of task interdependence, 
professional norms, job autonomy, and organizational 
constraints. In healthcare settings, for example, manag-
ers often face strong pressure to remain present despite 
illness because their absence can disrupt workfows and 
burden their teams [8]. In contrast, managers in occu-
pations characterized by higher job autonomy and more 
fexible work organization may face a lower risk of SP, as 
tasks can be adjusted or redistributed more easily [32]. 
Despite these important contextual diferences, research 
explicitly examining managerial SP across diferent occu-
pations remains limited. 

Tus, this study aims to investigate the relationship 
between diferent occupational segments and the preva-
lence of SP among employees. Within this aim, this study 
also examines the efect of managerial/supervisory posi-
tions on SP prevalence across occupational segments. 
Te research questions are: What is the relationship 
between occupational segments and SP among employ-
ees, and which professions are most likely to be afected 
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by SP? Is there an increased SP prevalence among 
employees in supervisory and management positions 
across all occupational segments, or are there diferences 
specifc to certain segments? 

Methods 
Te aim of this study is to investigate the association 
between occupational segments and SP among Ger-
man employees and to determine whether supervisory 
and managerial positions are associated with higher SP 
prevalence across occupational segments or whether 
these associations vary between segments. In Germany, 
employees who are unable to work due to illness are 
entitled to continued payment of their full salary by their 
employer for up to six weeks (Entgeltfortzahlung), pro-
vided they submit a medical certifcate of incapacity for 
work (Arbeitsunfähigkeitsbescheinigung). If the same epi-
sode of illness persists beyond six weeks, statutory health 
insurance provides sickness beneft (Krankengeld), which 
generally amounts to approximately 70% of the employ-
ee’s gross salary (subject to statutory limits). 

Data and study population 
Tis cross-sectional study uses the baseline dataset of the 
German National Cohort (NAKO), a large population-
based and prospective cohort study in Germany. Te 
baseline survey was conducted between 2014 and 2019 
across 18 study centers in 16 study regions of Germany 
[34]. Participants were randomly selected from age- and 
sex-stratifed samples from resident registers of the study 
areas. During recruitment, 1,364,918 individuals aged 
20–69 years were randomly selected from local popula-
tion registers. After excluding ineligible individuals (e.g., 
deceased persons, people who had moved away from the 
study region, or individuals who did not meet the eligi-
bility criteria), 1,316,055 persons remained eligible for 
participation. Of these, 205,414 completed the baseline 
examination, corresponding to an overall response pro-
portion of 15.6%, although response varied considerably 
between study centers (7.6%–30.7%) [35]. Response was 
higher among women than men, increased with age, and 
was highest in rural areas compared with urban regions. 
Te NAKO cohort includes a higher proportion of par-
ticipants with high educational attainment and a lower 
proportion of participants with low and medium educa-
tional attainment compared to the general German pop-
ulation [35]. 

At baseline, participants provided information on their 
socio-demographics, work-related experiences, medi-
cal history, and health habits through face-to-face inter-
views and touchscreen surveys. For the current analyses, 
only participants who were employed at the time of the 
baseline survey were included (n = 130,786). Trainees, 
students, and self-employed individuals (with a total of 

n = 20,183) were excluded from the study sample, as their 
working conditions difer from those of other employ-
ees. In addition, only employees who reported illness 
(impairing professional activities) and/or sickness pres-
ence in the past 12 months were included in the analy-
sis. Employees who fulflled both of the following criteria 
were excluded from the analytical sample (n = 13,554): 

1. Responded “No, never” or ”Does not apply” to the 
question “Did you go to work in the past twelve 
months when you should have stayed at home due to 
an illness?” and. 

2. Reported zero days to the question “How many 
calendar days in total were you ill in the past 12 
months in such a way that you were unable to pursue 
your usual professional activities?”. 

Tis approach was chosen because SP can only occur 
among employees who reported illness during the recall 
period and were therefore at risk of SP [13]. In the avail-
able NAKO dataset, the response options ‘No, never’ 
and ‘Does not apply’ could not be distinguished in the 
exported data and were therefore treated identically. To 
minimize potential misclassifcation, participants were 
excluded only if they additionally reported no days of ill-
ness impairing their work during the previous 12 months. 
Te inclusion and exclusion criteria are summarized in 
Fig. 1. A total of 86,855 participants (48.3% men, 51.7% 
women) aged between 19 and 73 (with an average age of 
45.7 ± 10.5 years) were included in the analysis. 

Variables 
Occupational segments and occupational groups 
Occupations were grouped based on the German Clas-
sifcation of Occupations (KldB) 2010) [36], a hierarchi-
cally structured fve-digit code system. In this study, 14 
occupational segments were distinguished, which were 
derived based on the occupational main group (frst two 
digits of the KldB) and developed by the German Fed-
eral Employment Agency [37]. Each segment includes 
several occupational groups with related activities. A 
detailed overview of 14 occupational segments with 
their occupational groups is provided in Additional fle 
1. Tis procedure has been used before for the determi-
nation of occupation-specifc risk, such as SARS-CoV-2 
infection [38]. In addition to the analyses by occupa-
tional segment, supplementary analyses were conducted 
at the 3-digit occupational group level to provide a more 
detailed assessment of occupation-specifc SP risks. Te 
hierarchical position (non-supervisory/non-managerial 
employees versus supervisory/managerial employees) 
was defned based on the fourth digit of the KldB. 
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Participants ever in employment Reason for exclusion: 

n = 172,505 
.. 

Currently not employed: n = 41,719 

l 
Reason for exclusion: 

Employed at time of survey Self-employed: n = 18,479 
n = 130,786 Trainee: n = 1,702 

Student: n = 2 

t Missing values for employment type: n = 1,540 

Employed participants Reason for exclusion: 
n = 109,063 Not being ill in the past year: n = 13,554 

Missing values for illness in the past year: n = 8,654 

t 
Included study population 

n = 86,855 

Fig. 1 Flow chart 

Sickness presenteeism (SP) 
SP was assessed in NAKO using the following self-report 
question: ‘Did you go to work during the past twelve 
months when you should have stayed at home due to 
an illness?’. Te possible responses were ‘Yes, once (1)’, 
‘Yes, twice to fve times (2)’, ‘Yes, more than fve times 
(3)’, ‘No, never (4)’, and ‘Does not apply (5)’ [32]. Tus, 
SP was assessed as the frequency of occasions on which 
participants attended work despite illness rather than the 
total number of days worked while ill. Participants who 
answered ‘No, never (4)’ or ‘Does not apply (5)’ were con-
sidered ‘non-presentees’ (i.e., people who take sick leave 
when feeling unhealthy). Tose who at least responded 
‘once’ a year were identifed as ‘presentees’ (people pres-
ent at work despite illness). Tis defnition aligns with 
the defnition of previous research on SP [14, 19, 20, 23, 
39–47]. 

Covariates 
Tree covariates were adjusted for as potential confound-
ers of the relationship between occupational segments 
and SP: sex, age, and educational level, which afect both 
SP and occupational segments. Sex was categorized as 
men (1) and women (2). Age was analyzed as a continu-
ous variable. In NAKO, the highest level of education was 
assigned according to the International Standard Classi-
fcation of Education 1997 (ISCED 97) (levels 0–6) [48]. 
For this study, education was redefned according to the 
ISCED into the three levels: low (1) – included pre-pri-
mary, primary, and lower secondary level; moderate (2) 

– included upper secondary, post-secondary, and non-
tertiary; and high (3) – included frst stage of tertiary and 
second stage of tertiary education [49, 50]. 

Another control variable was health status, because 
employees who are more frequently ill may have greater 
chances to opt for SP, or those with more severe health 
conditions might be more restricted to sickness absence. 
Self-perceived health status was recorded in fve catego-
ries: excellent (1), very good (2), good (3), less good (4), 
and poor (5). 

Other sociodemographic variables that could be asso-
ciated with occupational segments and SP are migration 
background, income, marital status, and the presence 
of children. Migration background was divided into no 
migration background (1) and migration background 
(2). Relative income was calculated based on the ratio 
between the equivalent net household income and the 
median equivalent net income in Germany in 2019, 
according to the European Union Statistics on Income 
and Living Conditions [51]. Net equivalent household 
income was determined based on the information on 
household size and net household income. Relative 
income was divided into fve levels: Below 60%, indicat-
ing a risk of poverty, 60%–79%, 80%–99%, 100%–149%, 
and above 150%, representing high-income groups [52, 
53]. In this study, the relative income was recoded into 
three categories: <60%, 60%–<150%, and ≥ 150%. Marital 
status was recorded in fve categories: single (1), married 
living together (2), married living apart (3), divorced (4), 
and widowed (5). Information on children was collected 
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 in the NAKO study for the number of children under 
14 living in the household. In this study, all persons who 
reported having at least one child were classifed as ‘Yes’ 
(2); all others were classifed as ‘No’ (1). 

Further work-related covariates were paid weekly 
working hours and night shift work. Paid weekly work-
ing hours (h) were determined using the following ques-
tion: ‘How many hours do you normally work in total 
per week? Please only enter the paid hours (h).’ Weekly 
working hours were grouped into six categories: <20 h 
(1), 20 h–<35 h (2), 35 h–<41 h (3), 41 h–<49 h (4), 49 
h–<55 h (5), and ≥ 55 h (6). Tese categories are based on 
Dragano et al. [54], with additional adjustments made for 
the frst category (< 20 h). In the study, night shift work 
was categorized as either ‘No’ (1) or ‘Yes’ (2). Te ‘Yes’ 
category included the subcategories ‘Constantly every 
working day’, ‘Regularly, but not every working day’, and 
‘Irregularly, occasionally on some working days’. 

Statistical analysis 
Firstly, a descriptive analysis was performed to provide 
an overview of SP. Characteristics of the study popu-
lation were summarized as absolute frequencies and 
percentages,  for continuous factors, giving mean and 
standard deviation (SD). Secondly, prevalence ratios 
(PRs) with 95% confdence intervals (CIs) were calculated 
using robust Poisson regressions to assess the associa-
tion between occupational segments (reference: all other 
occupations combined) and SP, as well as between mana-
gerial/ supervisory status (reference: non-supervisors/ 
non-managers) and SP. In additional analyses, manag-
ers/supervisors were compared with non-managers/ 
non-supervisors within each occupational segment. We 
included the missing values of the confounders as sepa-
rate categories in the analysis for maintaining sample 
size. Missing values ranged from 0% to 0.9% across vari-
ables (see Table  1 for details). Four adjustment models 
were applied as follows: 

• Model 1 (M1): adjusted for age (continuous variable), 
age**2 (square of continuous variable), and sex. 

• Model 2 (M2) – main model: M1, additionally, 
educational level, and health status. 

• Model 3 (M3): M2, additionally, migration 
background, relative income, marital status, and the 
presence of children. 

• Model 4 (M4): M2, additionally, paid working hours, 
and night shift work. 

Models 3 and 4 include variables that may not only act as 
true confounders but may also mediate the efect of occu-
pation on SP. For example, having children may infuence 
occupational career and therefore act as a confounder. At 
the same time, occupation may also afect the likelihood 

Table 1 Description of study population based on the reporting 
of SP 
Age All em- SP yes SP no 

ployees (N = 66,370) (N = 20,485) 
(N = 86,855) 
45.7 ± 10.5 45.5 ± 10.4 46.3 ± 10.7 

Sex 
Men 41,987 30,836 (73.4%) 11,151 (26.6%) 

Women 44,868 35,534 (79.2%) 9,334 (20.8%) 

Educational level 
Low 1,150 857 (74.5%) 293 (25.5%) 

Moderate 35,651 27,422 (76.9%) 8,229 (23.1%) 

High 50,031 38,072 (76.1%) 11,959 (23.9%) 

Missing value 23 19 (82.6%) 4 (17.4%) 

Health status 
Excellent 3,035 1,945 (64.1%) 1,090 (35.9%) 

Very good 28,619 20,815 (72.7%) 7,804 (27.3%) 

Good 47,696 37,345 (78.3%) 10,351 (21.7%) 

Less good 7,020 5,869 (83.6%) 1,151 (16.4%) 

Poor 364 296 (81.3%) 68 (18.7%) 

Missing value 121 100 (82.6%) 21 (17.4%) 

Migration 
background 

No 75,149 57,367 (76.3%) 17,782 (23.7%) 

Yes 11,694 8,994 (76.9%) 2,700 (23.1%) 

Missing value 12 9 (75.0%) 3 (25.0%) 

Income 
<60% 5,989 4,531 (75.7%) 1,458 (24.3%) 

60%–<150% 58,651 45,106 (76.9%) 13,545 (23.1%) 

≥150% 18,425 13,932 (75.6%) 4,493 (24.4%) 

Missing value 3,790 2,801 (73.9%) 989 (26.1%) 

Marital status 
Single 26,777 20,550 (76.7%) 6,227 (23.3%) 

Married living 48,631 36,951 (76.0%) 11,680 (24.0%) 
together 

Married living apart 1,557 1,211 (77.8%) 346 (22.2%) 

Divorced 8,752 6,809 (77.8%) 1,943 (22.2%) 

Widowed 1,122 836 (74.5%) 286 (25.5%) 

Missing value 16 13 (81.3%) 3 (18.8%) 

Presence of children 
under 14 years 

No 63,355 48,110 (75.9%) 15,245 (24.1%) 

Yes 23,482 18,252 (77.7%) 5,230 (22.3%) 

Missing value 18 8 (44.4%) 10 (55.6%) 

Paid working time 
<20 5,412 3,829 (70.8%) 1,583 (29.2%) 

20–34 18,423 14,244 (77.3%) 4,179 (22.7%) 

35–40 52,701 40,067 (76.0%) 12,634 (24.0%) 

41–48 6,320 4,983 (78.8%) 1,337 (21.2%) 

49–54 1,967 1,642 (83.5%) 325 (16.5%) 

≥55 1,251 1,068 (85.4%) 183 (14.6%) 

Missing value 781 537 (68.8%) 244 (31.2%) 

Night shift work 
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  Table 1 (continued) 

Age All em- SP yes SP no 
ployees (N = 66,370) (N = 20,485) 
(N = 86,855) 
45.7 ± 10.5 45.5 ± 10.4 46.3 ± 10.7 

No 71,248 53,609 (75.2%) 17,639 (24.8%) 

Yes 15,607 12,761 (81.8%) 2,846 (18.2%) 
Values in column ‘All employees’ show absolute numbers or mean and standard 
deviation for continuous variables 

Values in column ‘SP yes’ and ‘SP no’ show absolute numbers (row percentage) 
or mean and standard deviation for continuous variables 

of having children, in which case the variable may medi-
ate the association between occupation and SP. For this 
reason, Model 2 was selected as the main model. Models 
3 and 4 may nevertheless contribute to a better under-
standing of the mechanisms leading from occupation 
to SP. In the ‘health status’ variable, the categories ‘Less 
good’ (4) and ‘Poor’ (5) were combined in the analysis 
to reduce model complexity, as both categories indicate 
an unfavorable health status. Models 1 to 4 were used to 
analyze the relationship between occupational segments 
and SP. To assess whether the association between occu-
pational segment and SP difered by supervisory status, 
the analysis was conducted using a robust Poisson regres-
sion model that included an interaction term between 
occupational segment and supervisory or managerial 
status. Marginal efects from this model were used to 
estimate prevalence ratios and 95% confdence intervals 
for each occupational segment separately among employ-
ees with and without managerial or supervisory respon-
sibilities. Within each stratum (supervisors/managers 
and non-supervisors/non-managers), the SP risk in each 
occupational segment was compared with the combined 
group of all other segments, which served as the refer-
ence category. Te interaction term was analyzed to for-
mally test whether the association between occupational 
segments and SP difered between employees with and 
without supervisory roles. All statistical analyses were 
conducted using R version 4.2.2. 

Results 
Descriptive summary 
Of the 86,855 employees who were ill at least once in the 
past 12 months in such a way that they were unable to 
pursue their usual professional activities, 76.4% reported 
having worked while ill at least once in the past 12 
months. More specifcally, 35.7% of participants went 
to work once during illness in the last 12 months, while 
34.7% reported going to work two to fve times during 
illness. Furthermore, 6.0% of participants went to work 
more than fve times in the past 12 months despite being 
ill. About 23.6% did not report any SP in the last year. 

Table  1 summarizes the sociodemographic and work-
related characteristics of the study population according 

to sickness presenteeism (SP) status. Overall, SP was 
more common among women than men. Participants 
reporting SP also tended to report poorer self-rated 
health, longer paid working hours, and night shift work 
compared with those who did not report SP. In contrast, 
SP prevalence was broadly similar across age groups, 
educational levels, migration background, income 
groups, and marital status. Only small diferences were 
observed according to the presence of children under 14 
years in the household. Detailed descriptive statistics are 
presented in Table 1. 

Results on SP prevalence in occupational segments 
Figure 2 shows the prevalence and prevalence ratios of SP 
across occupational segments. Segments with the high-
est prevalence of SP were found in health care (82.6%), 
food, gastronomy and tourism (82.3%), commerce and 
trade (80.8%), and social/cultural services (80.3%), while 
business, logistics, safety, and construction occupa-
tions showed moderate prevalence (73.8–75.8%). Lower 
prevalence was observed in manufacturing, production 
technology, cleaning, and agriculture (71–72%), with the 
lowest in IT and natural sciences (67.6%). 

Te analysis of prevalence ratios (PRs) across occu-
pational segments revealed that employees in medical 
and non-medical healthcare occupations (PR = 1.07; 95% 
CI = 1.06–1.08), as well as those in the food, gastronomy, 
and tourism sectors (PR = 1.07; 95% CI = 1.04–1.09), 
showed higher PRs, indicating a higher risk of SP com-
pared to the reference. Similarly, occupations in com-
merce and trade (PR = 1.06; 95% CI = 1.04–1.07) and 
service occupations in the social and cultural sectors 
(PR = 1.05; 95% CI = 1.04–1.06) also displayed elevated 
PRs, though to a lesser extent. In contrast, most other 
occupational segments, including business-related ser-
vice occupations, trafc and logistics, safety and security, 
construction, manufacturing, production technology, 
cleaning, and agriculture, had PRs below or close to 1, 
suggesting no substantial increase in risk relative to the 
reference. Te lowest SP prevalence was observed in 
employees in the IT sector and natural sciences (67.6%), 
who showed a signifcantly lower risk of SP compared 
with all other occupational segments (PR = 0.90; 95% 
CI = 0.89–0.92). Results for Model 2 are presented in 
Fig. 2, while the estimates for Models 1–4 are provided in 
Additional fle 2. 

Te prevalence ratios did not substantially difer 
between Models 1–4, indicating that SP prevalence ratios 
in single occupational segments are rather independent 
of level of education, health status, migration back-
ground, income, marital status, presence of children, paid 
working time, and night shift work. Te results of all 4 
models are shown in Additional fle 2. 

https://0.89�0.92
https://1.04�1.06
https://1.04�1.07
https://1.04�1.09
https://1.06�1.08
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 Medical and non-medical health care (82.6%) 
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Social sector and cultural work (80.3%) 

Business management and organisation (75.8%) 
Business-related services (75.2%) 

Traffic and logistics (74.8%) 

Safety and security (74.2%) 

Building and interior construction (73.8%) 
Manufacturing (72.1%) 

Production technology (72.0%) 
Cleaning services (71 .2%) 

Agriculture, forestry and horticulture (71.0%) 
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Prevalence Ratio 

Fig. 2 Prevalence ratios (PRs) and 95% confdence intervals (CIs) for sickness presenteeism (SP) by occupational segments from robust Poisson regression 
(Model 2). Each occupational segment was compared with all other occupations combined as the reference group. Within each stratum, the SP risk in 
each occupational segment was compared with the combined group of all other segments, which served as the reference category. The dashed verti-
cal line at PR = 1.00 indicates no diference between a segment and all others. PRs were estimated only for segments with at least 10 cases per stratum. 
Models were adjusted for age, sex, education, and health status. SP prevalences for each occupational segment are presented in parentheses 

To further explore occupation-specifc diferences, 
supplementary analyses were conducted at the 3-digit 
occupational group level. Te corresponding preva-
lence estimates and prevalence ratios for all four models 
are presented in Additional fle 3. Overall, the fndings 
support the SP pattern observed in occupational seg-
ments. Te prevalence ratios did not substantially difer 
across Models 1–4. Within the healthcare sector, statis-
tically signifcantly higher SP risk was observed among 
veterinary medicine and non-medical health practitio-
ners (PR = 1.20; 95% CI = 1.14–1.27, Model 2), profes-
sionals in human medicine and dentistry (PR = 1.17; 
95% CI = 1.15–1.20), and workers in nursing, emer-
gency medical services, and obstetrics (PR = 1.08; 95% 
CI = 1.06–1.09). In the food, gastronomy, and tourism 
sectors, elevated PRs were found for beverage production 
(PR = 1.23; 95% CI = 1.11–1.37), gastronomy (PR = 1.08; 
95% CI = 1.04–1.12), and cooking occupations (PR = 1.07; 
95% CI = 1.03–1.11). In the social and cultural sectors, 
statistically signifcant elevated SP risks were observed in 
occupations in stage, costume and prop design (PR = 1.24; 
95% CI = 1.14–1.36), in musicians, singers and conduc-
tors (PR = 1.14; 95% CI = 1.07–1.21), and in teachers in 
general education (PR = 1.10; 95% CI = 1.09–1.12). Simi-
larly, within commerce and trade, elevated SP risk was 
found for sales occupations in retail trade (PR = 1.08; 95% 
CI = 1.06–1.10) and sales occupations (retail trade) sell-
ing durable goods involving clothing, electronic devices, 
and furniture (PR = 1.08; 95% CI = 1.03–1.13). In contrast, 
occupations in mathematics and statistics (PR = 0.84; 95% 
CI = 0.73–0.97) and software development and program-
ming (PR = 0.80; 95% CI = 0.76–0.84) showed the lowest 
SP risks (Additional fle 3). 

Results on SP prevalence in occupational segments 
concerning the hierarchical position of employees 
Compared to employees without supervisory or mana-
gerial responsibilities, those in supervisory or manage-
rial positions had a higher risk of working while sick 
(PR = 1.08; 95% CI = 1.07–1.10, Table  2). Te prevalence 
ratios did not substantially difer between Models 1–4. 
Sex-stratifed analyses showed an elevated risk for both 
men and women; however, the association was much 
more pronounced among men than among women (men: 
PR = 1.11; 95% CI = 1.09–1.12; women: PR = 1.04; 95% 
CI = 1.02–1.06; Table 2). 

Figure  3 shows the prevalence of SP and prevalence 
ratios in diferent occupational segments with regard to 
the hierarchical position of employees (i.e., supervisory/ 
managerial versus non-supervisory/non-managerial 
positions) for the main model (Model 2). Overall, the 
results indicate that SP varies primarily across occu-
pational segments rather than between managers and 
non-managers. Both managers and non-managers 
showed statistically signifcant elevated prevalence ratios 
in occupations with generally higher SP prevalence, 
namely healthcare occupations (manager: PR = 1.04 and 
non-manager: PR = 1.07), food industry, gastronomy 
and tourism (manager: PR = 1.06 and non-manager: 
PR = 1.06), commerce and trade (manager: PR = 1.04 and 
non-manager: PR = 1.05), and service occupations within 
the social and cultural sector (manager: PR = 1.05 and 
non-manager: PR = 1.06). In addition, only in safety and 
security occupations did managers exhibit a statistically 
higher prevalence ratio (PR = 1.13; 95% CI: 1.03–1.25) 
compared to non-managers (PR = 1.00; 95% CI: 0.97– 
1.02). Furthermore, a statistically signifcant diference 

https://1.03�1.25
https://1.02�1.06
https://1.09�1.12
https://1.07�1.10
https://0.76�0.84
https://0.73�0.97
https://1.03�1.13
https://1.06�1.10
https://1.09�1.12
https://1.07�1.21
https://1.14�1.36
https://1.03�1.11
https://1.04�1.12
https://1.11�1.37
https://1.06�1.09
https://1.15�1.20
https://1.14�1.27
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Table 2 Prevalence ratios (PRs) and 95% confdence intervals (CIs) of the hierarchical position of employees on sickness presenteeism 
(SP) 
Variable Category N SP prevalence Model 1 Model 2 (main Model 3 Model 4 

PR (95% CI) model) PR (95% CI) PR (95% 
PR (95% CI) CI) 

(adjusted for age, (adjusted for Model (adjusted for Model 2, (adjusted 
sex) 1, educational level, migration background, for Model 

health status) income, marital 2, paid 
status, the presence of working 
children) time, 

night shift 
work) 

Supervisors and No 78,066 76.1% 1 --- 1 --- 1 --- 1 ---
managers Yes 6,664 80.7% 1.08 1.08 1.08 1.07 

(1.07–1.09) (1.07–1.10) (1.07–1.09) (1.06–1.09) 

Missing values 2,125 

Total 86,855 

Females No 41,668 1 --- 1 --- 1 --- 1 ---
only Yes 2,177 1.03 1.04 1.04 1.02 

(1.01–1.06) (1.02–1.06 (1.02–1.06) (1.00–1.05) 

Missing values 1,023 

Total 44,868 

Males only No 36,398 1 --- 1 --- 1 --- 1 ---

Yes 4,487 1.10 1.11 1.10 1.10 
(1.09–1.12) (1.09–1.12 (1.09–1.12) (1.08–1.12) 

Missing values 1,102 

Total 41,987 

Fig. 3 Prevalence ratios and 95% confdence intervals for sickness presenteeism (SP) across occupational segments by supervisory/managerial status 
(Model 2). Points show adjusted prevalence ratios (PRs) with 95% confdence intervals from robust Poisson regression; blue = supervisors/managers, 
red = non-supervisors/non-managers. Within each stratum, the SP risk in each occupational segment was compared with the combined group of all 
other segments, which served as the reference category. The dashed vertical line at PR = 1.00 indicates no diference between a segment and all others. 
Percentages in parentheses give SP prevalence (black = overall, blue/red = stratum-specifc). PRs were estimated only for segments with at least 10 cases 
per stratum. Models were adjusted for age, sex, education and health status 

between managers and non-managers was observed in with production technology, with a lower PR among non-
building and interior construction. Te PR among man- managers (PR = 0.95; 95% CI: 0.94–0.97), whereas the PR 
agers was not itself signifcantly elevated (PR = 1.03; 95% among managers was close to the null (PR = 1.00; 95% CI: 
CI: 0.98–1.07), but the PR among non-managers was 0.96–1.03). In contrast, no statistically signifcant difer-
slightly below unity (PR = 0.98; 95% CI: 0.96–1.00). A ence between managers and non-managers was observed 
similar pattern was observed for occupations concerned 

https://0.96�1.00
https://0.96�1.03
https://0.98�1.07
https://0.94�0.97
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in trafc and logistics occupations. Results from all four 
models (Models 1–4) are presented in Additional fle 4. 

Discussion 
Tis study shows diferences in SP prevalence across 
occupational segments based on baseline data from the 
NAKO cohort. Te highest prevalence was observed in 
healthcare, the food industry and hospitality sector, com-
merce and trade, and social and cultural occupations. 
By contrast, a lower prevalence of SP was found in more 
technical and manufacturing-related sectors. Te addi-
tional analysis at the occupational-group level revealed 
substantial heterogeneity within these broad segments, 
suggesting that specifc occupational characteristics may 
provide additional insights into SP beyond those cap-
tured by broad sectoral classifcations alone. Supervisors/ 
managers showed a slightly higher overall SP prevalence 
than non-supervisors/non-managers, with a stronger 
association among men (PR = 1.11; 95% CI = 1.09–1.12) 
than among women (PR = 1.04; 95% CI = 1.02–1.06). 
However, occupation-specifc analyses showed no con-
sistent pattern in the diferences between supervisors/ 
managers and non-supervisors/non-managers, suggest-
ing that occupational context may be more important for 
SP than hierarchical position alone. 

Te overall prevalence of SP was 76.4% in this study. 
Tis result is broadly consistent with the fndings from 
previous studies using comparable defnitions and time-
frames, including SP prevalences of 72.7% in Denmark 
[17] and 70.1% in Sweden [41]. However, direct compari-
sons of SP prevalence across studies remain challenging 
because there is no standardized approach for defning 
and measuring SP. Studies difer not only in the popula-
tions included but also in the operational defnition of 
SP, the threshold used to classify presenteeism, the recall 
period, and the wording of survey questions [4, 21, 55]. 

An important methodological diference concerns the 
defnition of the study population. While some studies 
estimate SP among all employees, others restrict analyses 
to employees who reported a health problem during the 
recall period. Because employees without illness cannot 
exhibit SP by defnition, including them generally leads to 
substantially lower prevalence estimates. In this study, SP 
prevalence would have been approximately 10% points 
lower (66.1%) when employees without recent illness had 
been included, which highlights the importance of sam-
ple defnition. Tis fnding is consistent with Navarro et 
al. (2018), who reported substantial diferences between 
sick employees (65.3%) and all employees (28.3%). 

Studies from Germany have similarly reported con-
siderably lower estimates than the present study, includ-
ing 27.9% [56], 34.6% [57] and 57% [6]. Tese diferences 
may refect variations in the operationalization of SP. 
For example, d’Errico et al. [57] required employees to 

have worked while ill for at least two days, whereas the 
present study classifed employees as having SP if they 
had worked while ill at least once during the previous 
12 months. Te estimate reported by Lohmann-Haislah 
[6], in contrast, combined employees reporting SP only 
with those reporting both SP and sickness absence. Tus, 
diferences in eligibility criteria and thresholds can sub-
stantially afect prevalence estimates [21, 55, 58]. In addi-
tion to methodological variation, SP prevalence may also 
change over time [8], for example, a recent longitudinal 
study from South Korea demonstrated a decline in SP 
during and after the SARS-CoV-2 pandemic, illustrat-
ing that broader societal and workplace changes can 
infuence attendance behavior [9]. Despite similar recall 
periods and defnitions, international estimates of SP 
vary considerably, ranging from 19.7% to 63.0% across 
Organization for Economic Co-operation and Devel-
opment (OECD) countries [56] and averaging 43.6% 
across 12 European countries [43]. Tus, the compara-
tively high prevalence observed in the present study is 
likely explained by a combination of methodological 
diferences, population characteristics, temporal devel-
opments, and contextual factors rather than by a single 
underlying level of sickness presenteeism. 

Te objective of this study was to investigate the asso-
ciation between occupational segments and the preva-
lence of SP. Te results indicate substantial variation in 
SP prevalence across occupational segments, with the 
highest prevalence observed in occupations related to 
healthcare, food and catering, trade, and social and cul-
tural services. Tese occupations are typically character-
ized by high job demands, strong attendance pressure, 
and limited possibilities for replacement during absence. 
Several factors may explain the elevated SP prevalence in 
these sectors. Healthcare and related service occupations 
are often associated with high workloads, considerable 
job stress, and long working hours [8], all of which have 
been shown to be positively associated with SP [21]. In 
addition, employees frequently experience a strong sense 
of professional responsibility and commitment toward 
patients, clients, or children, which may encourage atten-
dance despite illness [8, 21]. Stafng shortages, special-
ized job requirements, and difculties in fnding suitable 
replacements further increase attendance pressure and 
concerns about burdening colleagues [13, 25, 41, 59, 60]. 
Similar mechanisms may operate in hospitality, gastron-
omy, tourism, and food service occupations, which are 
characterized by intensive customer interaction, infexi-
ble scheduling, and low stafng redundancy. In these set-
tings, employee absence can immediately disrupt service 
delivery and business operations, creating strong pres-
sure to attend work despite illness, particularly in more 
precarious employment contexts [55, 58, 61]. Elevated 
levels of SP have also been reported in commerce and 

https://1.02�1.06
https://1.09�1.12
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trade, where high workloads may be combined with com-
paratively low wages [30]. Frequent customer contact 
may make absence particularly visible, while lean stafng 
structures can increase workloads for colleagues when an 
employee is absent [5, 17, 55]. 

Te additional analysis at the occupational-group level 
provides further support for this interpretation. Elevated 
prevalence ratios were observed for stage, costume and 
prop design (PR = 1.24), beverage production (PR = 1.23), 
veterinary medicine and non-medical animal health 
(PR = 1.20), human medicine and dentistry (PR = 1.17), 
musicians, singers and conductors (PR = 1.14), teach-
ing in general education schools (PR = 1.10), nursing, 
emergency medical services and obstetrics (PR = 1.08), 
sales occupations in retail trade (PR = 1.08), gastronomy 
(PR = 1.08), cooking occupations (PR = 1.07), and educa-
tion and social work (PR = 1.05). Te fndings suggest that 
occupational diferences in SP are not solely attributable 
to broad sectoral membership but may also refect char-
acteristics specifc to particular occupations and work 
tasks. Te elevated prevalence observed across a diverse 
range of occupations may indicate that occupational 
contexts may shape the likelihood of working while ill 
through a combination of physical, psychosocial, organi-
zational, and task-specifc demands. 

Tus, fndings can be further interpreted in light of 
occupation-specifc indicators of physical and environ-
mental demands, work intensity, working-time arrange-
ments, and autonomy, which are provided by the BAuA 
Job-Exposure Matrix (JEM) [62–64]. Te elevated SP 
observed in healthcare, education, gastronomy, and 
retail occupations is therefore compatible with occupa-
tional profles characterized by comparatively high work 
intensity, substantial interpersonal demands, restricted 
fexibility in working-time arrangements, and, for some 
occupations, considerable physical demands. Previous 
studies similarly indicate that workload, low replaceabil-
ity, and social or professional responsibility are important 
determinants of SP [21, 30, 55, 58]. Importantly, these 
mechanisms correspond to several dimensions captured 
by the BAuA-JEM, particularly work intensity, working-
time constraints, and limited autonomy, and are also 
consistent with occupational stress models emphasizing 
the interaction between job demands and job resources 
[65, 66]. Tus, physical demands, work intensity, environ-
mental demands, working-time constraints, autonomy, 
and replaceability may interact in occupation-specifc 
ways. Accordingly, occupational diferences in SP may 
depend not only on the level of job demands but also on 
the extent to which employees have sufcient autonomy 
and fexibility to adjust their work when experiencing 
health problems. 

Conversely, the occupational-group analysis identifed 
some occupational groups with lower SP, particularly in 

information-, technology-, mathematics-, and science-
related occupations. Te lowest PRs among occupational 
groups with sufciently large numbers of cases were 
observed for software development and programming 
(PR = 0.80), mathematics and statistics (PR = 0.84), IT 
system analysis, IT application consulting and IT sales 
(PR = 0.89), as well as technical research and develop-
ment (PR = 0.93). Previous research suggests that occu-
pations primarily involving the handling of information, 
symbols, or data generally exhibit lower levels of SP 
than occupations centered on direct interactions with 
patients, customers, or clients [41]. Tis fnding sug-
gests that lower SP may partly refect the availability of 
job resources and fexibility rather than simply lower 
occupational strain. Many information- and knowledge-
intensive occupations ofer greater autonomy over the 
sequencing and timing of tasks, greater opportunities 
to work independently, and, increasingly, opportunities 
for remote work. Tese characteristics may reduce the 
immediate attendance pressure associated with illness. 
Tus, higher occupational autonomy and fexible work-
ing-time arrangements may allow employees to adjust 
the timing or intensity of work according to their health 
status. At the same time, remote work does not neces-
sarily eliminate SP; rather, it may change its form by 
enabling employees to continue working while ill from 
home. Tus, greater fexibility may reduce conventional 
workplace SP while potentially increasing so-called tele-
SP [67, 68]. For future research, it would be interesting 
to move beyond broad occupational classifcations and 
examine the specifc working conditions through which 
occupational characteristics infuence decisions to work 
while ill. 

Te observed variation in SP prevalence across occu-
pations is consistent with previous research reporting 
higher levels of SP in healthcare, education, commerce, 
and hospitality occupations [18, 21, 30, 57, 69]. Adjust-
ment for sex and age, educational level, health status, 
migration background, income, marital status, presence 
of children, working hours, and night-shift work did not 
substantially alter the association between occupational 
segment and SP in the present study. However, the difer-
ence between crude SP prevalence and adjusted PRs was 
more pronounced for business-related services and busi-
ness management and organization. Tese occupational 
segments had a comparatively high proportion of women 
(62.8% in business-related services and 65.8% in busi-
ness management and organization), and adjustment for 
sex might have attenuated the associations despite their 
relatively high crude SP prevalence. Tis may suggest 
that diferences in the sex composition of occupational 
segments may partly contribute to the apparent discrep-
ancy between crude prevalence and adjusted estimates. 
Nevertheless, the persistence of occupational diferences 
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after adjustment indicates that these diferences are not 
fully explained by sex or the other measured sociodemo-
graphic, socioeconomic, health-related, and work-related 
characteristics. Further factors specifc to occupational 
tasks, working conditions, and organizational contexts 
may therefore contribute to diferences in SP across 
occupational segments. 

Although many of the observed associations were sta-
tistically signifcant, their magnitude varied considerably 
and was generally moderate. For example, prevalence 
ratios of 1.05–1.08 correspond to approximately 5–8% 
higher prevalence of SP relative to the reference group. 
Tese diferences should therefore be interpreted not 
only in terms of statistical signifcance but also in rela-
tion to their absolute and population-level implications. 
Given the high overall prevalence of SP in the study 
population (76.4%), even moderate relative diferences 
may translate into a considerable number of additional 
employees working while ill, particularly in large occupa-
tional groups. At the same time, the magnitude of most 
associations does not suggest that occupational group 
alone is a strong determinant of SP. Rather, the fndings 
indicate systematic diferences in the likelihood of work-
ing while ill that may refect the cumulative infuence of 
occupational working conditions, organizational factors, 
and individual characteristics. 

To our knowledge, this is the frst study to com-
pare SP prevalence between employees with and with-
out supervisory or managerial responsibilities across 
a broad range of occupations in Germany. Consistent 
with previous fndings [18, 21], supervisors and man-
agers exhibited a higher overall prevalence of SP than 
employees without leadership responsibilities. Tis ele-
vated prevalence may be attributable to the structural 
and psychosocial demands associated with leadership 
positions. Managerial roles are often characterized by 
high workloads, extensive responsibility, and increased 
psychosocial strain [66, 70, 71], factors that have been 
linked to adverse health outcomes and a greater likeli-
hood of working despite illness. In particular, managers 
frequently face role confict, persistent time pressure, 
and substantial emotional demands, such as supporting 
employees while simultaneously meeting organizational 
targets. Tese pressures may foster a perceived obligation 
to remain present at work even when experiencing health 
problems. 

Sex-stratifed analyses further showed that super-
visory or managerial responsibilities were associated 
with a higher prevalence of SP in both women and men, 
although the association was more pronounced among 
men (PR = 1.11) than among women (PR = 1.04). Tis 
fnding suggests that the relationship between leader-
ship responsibilities and SP may difer by sex, potentially 
refecting diferences in the reasons for working while ill. 

In a study among Swedish general practitioners, women 
more frequently reported working despite illness because 
of concern for patients and colleagues, high workload, 
and difculties fnding replacements, whereas men 
more often reported feeling sufciently healthy to work 
or concerns about the fnancial consequences of sick-
ness absence [72]. Similarly, Luksyte et al. [73] found that 
sick men were more likely to prioritize protecting job 
performance and engage in extra-role behaviors despite 
illness, whereas women were more likely to prioritize 
health preservation. Tus, determinants of SP may difer 
between women and men, even when overall prevalence 
is similar. 

Te stronger association between supervisory respon-
sibilities and SP observed among men may refect dif-
ferences in the leadership roles occupied by men and 
women. Men remain overrepresented in senior man-
agement positions, which are typically associated with 
broader organizational responsibility, longer working 
hours, and stronger expectations of continuous availabil-
ity [74]. In contrast, women in managerial positions are 
more frequently employed in healthcare, education, and 
public administration; occupational sectors that already 
exhibit comparatively high levels of SP irrespective of 
leadership status [69]. Consequently, the additional asso-
ciation between supervisory responsibilities and SP may 
be less pronounced among women because attendance 
pressure related to the underlying occupation is already 
substantial. 

Furthermore, although employees with supervisory 
or managerial responsibilities exhibited a higher overall 
prevalence of SP, the diference between with and with-
out such responsibilities was not clearly apparent across 
many occupational segments. Estimates for employees 
with supervisory or managerial responsibilities were 
less precise in several segments, as refected by wider 
confdence intervals, likely due to the smaller number 
of participants in these subgroups. Tis limited preci-
sion may also increase the potential for model instabil-
ity, particularly given the number of covariates included 
in the Poisson regression models. However, the estimates 
were highly consistent across all four model specifca-
tions, with no substantial changes in prevalence ratios or 
their overall pattern following progressive adjustment. In 
addition, supplementary analyses based on crude mod-
els yielded very similar results. Tis consistency provides 
reassurance regarding the robustness of the fndings. 
Overall, the broadly similar patterns observed across 
occupational segments suggest that occupational con-
text may exert a stronger and more consistent infuence 
on SP than hierarchical position alone. In healthcare, for 
example, high SP among non-supervisory employees may 
primarily refect direct patient contact, limited replace-
ment opportunities, stafng shortages, and professional 

https://1.05�1.08


Page 12 of 16 Nguyen et al. Journal of Occupational Medicine and Toxicology           (2026) 21:31 

responsibility, while managers may additionally face 
leadership and stafng-related pressures [8, 21, 59, 69]. 
Similarly, the comparatively high SP observed among 
managers in safety and security occupations may refect 
strong expectations of availability, limited replaceability, 
role-model expectations, and responsibility in critical sit-
uations [25, 75, 76]. 

In addition, the largest diferences between employees 
with and without supervisory or managerial responsibili-
ties were observed in building and interior construction 
and production technology. In both segments, the dif-
ferences were primarily driven by comparatively lower 
SP among employees without supervisory or manage-
rial responsibilities (PR = 0.98, 95% CI 0.96–1.00, and 
PR = 0.95, 95% CI 0.94–0.97, respectively), whereas the 
estimates for employees with supervisory or manage-
rial responsibilities were close to the null in production 
technology (PR = 1.00, 95% CI 0.96–1.03) and slightly 
elevated in building and interior construction (PR = 
1.03, 95% CI 0.98–1.07). Te diferences may refect dif-
ferences in the organization of work within these occu-
pational segments rather than diferences in the overall 
occupational demands of the sectors. Employees with 
supervisory or managerial responsibilities may face 
greater time pressure, responsibility for workfow coordi-
nation, and expectations of availability, factors previously 
associated with SP [77]. Diferences in stafng, replace-
ability, team responsibilities, and workplace attendance 
norms may further contribute to the observed pattern 
[30, 55]. Leadership behavior may further infuence SP 
by shaping SP norms and attendance expectations among 
employees [78, 79]. Overall, the fndings suggest that the 
relationship between hierarchical position and SP may 
depend on the specifc organization of work within occu-
pational segments. 

Taken together, our fndings suggest that SP refects a 
complex interplay of occupational characteristics, lead-
ership responsibilities, and sex. Te higher overall SP 
observed among supervisors and managers indicates that 
leadership responsibilities may represent an additional 
factor associated with SP. However, the heterogeneous 
patterns across occupational segments suggest that this 
association is strongly embedded in the broader occupa-
tional context. Factors such as work intensity, autonomy, 
working-time constraints, interpersonal demands, and 
replaceability may help explain why SP varies substan-
tially between occupations. Future research should there-
fore examine SP together with specifc occupational and 
organizational working conditions and consider sex-spe-
cifc mechanisms underlying the decision to work while 
ill. 

Strengths and limitations 
Tis study has several limitations that should be con-
sidered when interpreting the fndings. First, the cross-
sectional design precludes conclusions about temporal 
relationships between occupational characteristics and 
SP. Longitudinal studies are therefore needed to examine 
SP over time. Second, information on SP was collected 
via self-reports from participants regarding their SP 
behaviors over the past 12 months. Tis may have intro-
duced recall and social desirability bias. Although alter-
native assessments by supervisors or coworkers could be 
considered, such reports may also be inaccurate because 
health problems and SP are not always observable to 
others [4]. Moreover, the absence of standardized SP 
measures limits comparability across studies, including 
diferences in recall periods, response scales, and criteria 
used to defne SP [42, 80]. In addition, the measurement 
approach used in the present study did not allow calcula-
tion of SP propensity, which has been proposed as a more 
informative indicator because it refects the likelihood of 
choosing SP over sickness absence when ill [4, 18, 81]. 
Furthermore, SP was assessed as the number of occasions 
on which employees attended work despite illness rather 
than the number of days worked while ill. Consequently, 
the measure captures the occurrence but not the dura-
tion of SP episodes, and employees with both short and 
prolonged periods of working while ill may have been 
classifed into the same response category. Future studies 
should complement episode-based measures with infor-
mation on the duration of sickness presenteeism (i.e., the 
number of days worked while ill) or assess presenteeism 
propensity, as these measures better capture the inten-
sity of sickness presenteeism and employees’ attendance 
decisions when ill [5, 81, 82]. 

Several limitations are also related to the NAKO study 
design. Data collection occurred over a fve-year period 
(from March 2014 to September 2019), during which 
changes in participants’ personal and occupational cir-
cumstances may have infuenced the results [53]. It 
should also be noted that the data were collected before 
the SARS-CoV-2 pandemic. Terefore, the observed 
prevalence estimates may not fully refect current work-
ing conditions, which have been shaped by changes in 
workplace policies and other pandemic-related devel-
opments [83]. Tese changes have infuenced employee 
workplace behavior, including the tendency to work from 
home [84], which may increase SP prevalence [85, 86]. At 
the same time, recent evidence suggests that SP preva-
lence may have declined following the pandemic [9]. Rep-
lication using more recent data is therefore warranted. 

Selection bias may further limit generalizability. Te 
NAKO cohort had a relatively low response of 15.6% 
and was not fully representative of the German popula-
tion, with middle-aged individuals, persons with higher 
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educational attainment, and individuals without a migra-
tion background being slightly overrepresented [35]. 
Tese diferences may be relevant because age, educa-
tion, migration background, occupational position, and 
working conditions are associated with SP. In particular, 
the overrepresentation of highly educated participants 
may have resulted in a greater representation of profes-
sional, highly qualifed, and managerial occupations and 
could contribute to an overestimation of overall SP prev-
alence, as higher educational attainment has been asso-
ciated with a greater likelihood of SP in previous studies 
[13, 68]. Nevertheless, adjustment for age, educational 
level, migration background, health status, socioeco-
nomic characteristics, and relevant work-related factors 
did not substantially change the associations between 
occupational segment and SP, suggesting that these char-
acteristics are unlikely to fully account for the observed 
occupational diferences. Selection bias may also be 
refected in the unequal distribution of occupational 
segments, partly due to the overrepresentation of highly 
educated participants and of those without a migration 
background. Te large representation of social and cul-
tural work and healthcare may have contributed to the 
comparatively high overall SP prevalence observed in this 
study compared to other studies in Germany. In contrast, 
the smaller number of participants in occupations such 
as cleaning services and agriculture, forestry and horti-
culture may have afected the precision of corresponding 
PR estimates. 

In addition, the distinction between the response options 
“No, never” and “Does not apply” in the NAKO question-
naire was not explicitly defned and could not be diferen-
tiated in the available dataset, which may have resulted in 
varying interpretations among participants (Romero Starke 
et al., 2021, unpublished report). However, because partici-
pants were excluded from the analytical sample only if they 
additionally reported no days of illness impairing their work 
during the previous 12 months, we expect any resulting 
misclassifcation to have had only a limited impact on the 
observed associations. 

Despite these limitations, the study has several important 
strengths. Its large sample size enabled robust prevalence 
estimates and detailed analyses across occupational seg-
ments. Furthermore, occupations were classifed using the 
standardized and hierarchically structured German Classi-
fcation of Occupations (KldB 2010) [36], allowing for sys-
tematic comparisons across occupational groups. Finally, 
the examination of SP prevalence across occupational seg-
ments, respectively occupational groups and by supervisory 
or managerial responsibility provides novel insights into 
occupational diferences in SP and contributes to a better 
understanding of occupation-specifc risk patterns in the 
workforce. 

Conclusions 
Tis study demonstrates that sickness presenteeism is 
highly prevalent among employees in Germany and var-
ies substantially across occupational contexts. Although 
many occupational diferences were moderate in relative 
terms, their potential population-level relevance should not 
be underestimated given the high overall prevalence of SP. 
Te highest prevalence was observed in healthcare, food 
and hospitality, commerce and trade, and social and cul-
tural occupations, where high job demands, strong respon-
sibilities toward patients, clients, or customers, and limited 
opportunities for replacement may encourage employees to 
work despite illness. In contrast, particularly low prevalence 
was observed in IT-, mathematics-, and science-related 
occupations, where greater autonomy, fexible work orga-
nization, and opportunities to work remotely may provide 
employees with greater fexibility to adjust the timing and 
organization of their work when experiencing health prob-
lems. Although supervisors and managers showed slightly 
higher overall prevalence of SP than employees without 
leadership responsibilities, occupation-specifc analyses 
suggest that occupational segment is a more important 
determinant of SP than hierarchical position alone. Te 
stronger association between supervisory responsibilities 
and SP among men further indicates that the relationship 
between leadership and SP may vary by sex. 

Overall, these fndings underscore the complex nature 
of SP, which is shaped by a combination of occupational 
demands, organizational structures, and workplace cul-
tures, and demographic characteristics. Accordingly, eforts 
to reduce SP should focus on occupations with particularly 
high prevalence and address the underlying conditions that 
encourage attendance despite ill health. 
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