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Abstract
Objectives: The aim of the study was to investigate the trends in the incidence of occupational diseases in Lithuania during 
the period of 1999–2008. The analysis concerned both the individuals with diagnosed disease(s) and the number of diag-
nosed cases. Material and Methods: Incidence rates were calculated using data from the Republic of Lithuania National 
Register of Occupational Diseases and data on the employed population provided by the government Department of 
Statistics. The rates were age-standardized using the direct standardization method. The changes in the incidence rates 
throughout the study period were analyzed using segmented regression calculated with the JOINPOINT (v. 3.3.1) statisti-
cal software. We determined joinpoints in the dynamic lines of the incidence rates and calculated mean annual absolute 
change and mean annual relative (percentage) change for each period. Results and Conclusions: During the study period, 
the number of occupational diseases was, on average, 1.5 times as high as the number of individuals diagnosed with such 
diseases. Joinpoint positions in the dynamic lines of the incidence rates coincided for individuals with occupational diseases 
and for the cases of occupational diseases. The incidence was found to slightly increase during the period of 1999–2003, 
then to rise more rapidly during that of 2003–2006, and to decrease from 2006 to 2008.
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INTRODUCTION

In Lithuania, the occupational diseases are investigated, 
diagnosed, and registered according to the legal acts of the 
Republic of Lithuania [1–5]. The Law of the Republic of 
Lithuania on the Safety and Health at Work [1] defines an 
occupational disease as an acute or chronic health disor-an acute or chronic health disor-
der of the worker caused by one or more hazardous and/or 
dangerous factors in the working environment, recognised 
as an occupational disease in accordance with the estab-
lished procedure. In this sense, “occupational disease” is 
more a legal than a medical term [6]. The officially diag-
nosed occupational diseases are registered in the Republic 
of Lithuania National Register of Occupational Diseases.
Workers are frequently affected by several different oc-
cupational hazards, e.g. motor vehicle drivers are affected 
by vibration and noise, healthcare workers — by chemical 
substances, infective agents, and ergonomic factors, and 

tailors — by noise, dust, chemical agents, ergonomic fac-
tors, and moisture [7–9]. This may result in injury to vari-
ous organs and systems, and the same person may be diag-
nosed with several occupational diseases (radiculopathy, 
polyneuropathy and hearing loss, dermatitis and bronchial 
asthma, etc.). In order to elicit information on the working 
conditions in the country and the effectiveness of occu-
pational healthcare and the system for investigation, di-
agnosis, and compensation for occupational diseases, it is 
important to analyze both the number of individuals who 
have been diagnosed with occupational diseases and the 
number of cases (diagnoses) of occupational diseases. 
The aim of this study was to describe the incidence trends 
of occupational diseases with respect to the number of in-
dividuals with diagnosed occupational diseases and of the 
cases of occupational diseases in Lithuania during the pe-
riod of 1999–2008.
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We calculated the AAC and mean annual relative (per-
centage) change (APC). The APC was calculated using 
the following formula: 

  
[2]

where
L is the theoretical (modeled) value of the last incidence rate, 
F — the theoretical (modeled) value of the first incidence rate, 
n — the number of years. 
The statistical significance of changes in time was deter-
mined using the p value. The change was considered sta-
tistically significant at p ≤ 0.05.
The results are presented in the figures and tables. 
The graphical presentation of the results was made using 
MICROSOFT EXCEL 2003 software.

RESULTS

Table 1 shows that the lowest number and the lowest 
incidence rate of workers with occupational diseases 
were registered in 2001. The lowest number of cases 
of occupational diseases was registered in 2000–2001, 
while the lowest incidence rate for occupational diseases 
in 2000. The highest number of workers diagnosed with 
occupational diseases, the highest number of occupa-
tional diseases, and the highest incidence rates for both 
were noted in 2006. 
Throughout the study period, the number of occupational 
diseases was, on average, 1.5 times as high as the number 
of individuals with such diseases. This means that every 
two individuals on average were diagnosed with two oc-
cupational diseases. 
Joinpoint positions in the dynamic lines for incidence rates 
coincided for individuals with occupational diseases and 
for occupational diseases. The dynamic lines were divided 
into three periods (Figs. 1,2).
During the first period (1999–2003), a slight increase in 
the standardized incidence rates was observed: for indi-
viduals, on average, by 0.9 person per 100 000 employed 
population (3%) annually, and for cases of occupational 

MATERIAL AND METHODS

The present study employs data from the Republic of 
Lithuania National Register of Occupational Diseases and 
includes all cases of occupational diseases registered over 
the period of 1999–2008 (9276). The database was man-
aged using MICROSOFT EXCEL 2003 software.
The incidence rates were calculated for 100 000 working 
population, based on data on the number of employed 
people provided by the government Department of Sta-
tistics [10,11]. The rates were age-standardized using the 
direct standardization method. To this end, we used the 
DESCRIBE module (v. 1.90) of the WINPEPI statisti-
cal package. The mean number of Lithuanian workers 
in 5-year age groups during the period of 1999–2008 was 
adopted as standard. 
Changes in the incidence rates throughout the study pe-
riod were analyzed using the segmented (joinpoint) re-
gression calculated with the JOINPOINT (v. 3.3.1) statis-
tical software [12]. The advantages of this technique have 
been previously discussed in Lithuanian scientific litera-
ture [13]. This technique has recently been applied to the 
analysis of trends in the incidence rates for occupational 
diseases [14].
We searched for joinpoints in the dynamic lines of the 
standardized incidence rates, which would divide them 
into separate periods according to the direction (increase 
or reduction) and the rate of changes. The dynamic line 
consisted of 10 observations (rates for the period of 1999–
2008). To determine the maximal possible number of join-
points, we adopted the minimal and maximal number of 
joinpoints as two (the maximal possible number for 10 ob-
servations). 
We applied the linear method for smoothing the dynamic 
line, using the following formula: 
 y = x×b [1]

where 

y — the theoretical value of the modeled change in time, 

x — years, 

b — mean annual absolute change (AAC). 
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The standardized incidence rate for individuals with oc-
cupational diseases decreased on average by 12.7 indivi-
duals per 100 000 employed population (20.4%,) and the 
standardized incidence rate for the cases of occupation-
al diseases by 20.2 cases per 100 000 employed popula-
tion (23%) annually.
Table 2 shows that the trends were not statistically sig-
nificant in either period. In the dynamic line for the in-
cidence regarding individuals with occupational diseases, 
the difference between the changes within the first and 
the second period was not significant (p = 0.111), while 

diseases, on average, by 4.2 cases per 100 000 employed 
population (8.9%) annually (Table 2).
During the second period (2003–2006), clearly increasing 
trends in the incidence rates were observed. The standard-
ized rate for individuals with occupational diseases in-
creased on average by 11.9 persons per 100 000 employed 
population (27.5%) annually, and the standardized rate 
for the cases of occupational diseases increased by 13.8 ca-
ses per 100 000 employed population (19.8%).
During the third period (2006–2008), clearly de-
creasing trends in the incidence rates were noted. 

Table 1. The incidence rates for workers diagnosed with occupational diseases and for the cases of occupational diseases in Lithuania 
between 1999 and 2008

Year
Individuals diagnosed 

with occupational diseases Cases of occupational diseases

N IR N IR
1999 412 28.29 606 41.61
2000 414 29.62 572 40.92
2001 380 28.11 570 42.17
2002 464 33.00 801 56.97
2003 495 34.42 808 56.19
2004 559 38.92 939 65.38
2005 889 60.32 1 380 93.63
2006 1 017 67.85 1 447 96.53
2007 860 56.06 1 123 73.20
2008 738 48.55 1 030 67.76

IR — incidence rates for individual workers / cases of disease per 100 000 employed population.

Fig. 1. Dynamics of standardized incidence rates 
for individuals diagnosed with occupational diseases 
in Lithuania between 1999 and 2008.

Fig. 2. Dynamics of standardized incidence rates  
for the cases of occupational diseases in Lithuania 
between 1999 and 2008.
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presume that the number of cases of occupational diseases 
is likely to further increase due to improved diagnostics and 
registration procedures. This increase is also associated with 
better education and awareness of these diseases among the 
workers, as well as a growing number of occupational health-
care specialists. An essential underlying factor could also be 
the possibility to receive financial compensation for occu-
pational diseases. It is estimated that within the next 5–10 
years, the incidence of occupational diseases in Latvia will 
rise up to 250 cases per 100 000 employed population. It is 
only when this level is reached that a stabilization or a slight 
decrease in incidece rates may be expected [15].
During the period of 2006–2008, decreasing trends were 
observed with respect to the incidence rates for individu-
als with occupational diseases and for the cases of occu-
pational diseases. This may be due to the “exhaustion” of 
the number of workers who had previously been affected 
by hazardous working conditions, or to some other rea-
sons. In Europe, the incidence rates for occupational dis-
eases have been on the decline for some time, which is ex-
plained by improved working conditions. For instance, in 
Romania, during the period of 1996–2006, the number of 
new cases of occupational diseases fell from 2015 to 910, 
while the incidence rates for occupational diseases 
per 10 000 employed population from 204.2 to 51.2 [16]. 
In Poland in 1993, the number of the registered cases of 
occupational diseases was 11 300, whereas in 2005 the re-
spective number was 3200 [17]. Although a slight decline 
in the incidence of occupational diseases in Poland could 
be seen until 2006, gradually rising incidence rates have 
been observed from 2007 onwards [18–21]. 

for the changes during the second and the third period, 
the difference was at the level of statistical significance 
(p = 0.042). In the dynamic line for the incidence of oc-
cupational diseases, the difference between the changes 
during particular periods was not significant in either of 
the cases (p = 0.506, and p = 0.152).

DISCUSSION

During the 10-year study period, we detected two join-
points in the dynamics of the incidence rates for workers 
diagnosed with occupational diseases and for the cases of 
occupational diseases; these were the years 2003 and 2006. 
Until 2006, morbidity indices were increasing: slightly be-
tween 1999–2003 and rapidly between 2003–2006. The val-
ues of the mean annual percentage change show that during 
the second period the incidence rates for individuals with 
occupational diseases increased more rapidly than did the 
incidence rates for the cases of occupational diseases. This 
means that the number of workers diagnosed with occupa-
tional diseases increased more rapidly than the number of 
cases of occupational diseases. These incremental trends 
might have been influenced by the workers’ increased mo-
tivation to undergo examinations for occupational diseases, 
by improved qualifications of physicians in the field of oc-
cupational medicine, and a higher level of education and 
information about occupational diseases. 
The incidence of occupational diseases tended to increase in 
Latvia as well. In 2000 it amounted to 83.6 cases per 100 000 
employed population, and in 2004, it reached 184.5 cas-
es per 100 000 employed population. Latvian specialists 

Table 2. Main regression indices for the standardized incidence rates for workers diagnosed with occupational diseases  
and for the cases of occupational diseases in Lithuania between 1999 and 2008

Period
Dynamics of incidence rates for individual workers Dynamics of incidence rates for the cases  

of occupational diseases
AAC APC p AAC APC p

1999–2003 0.9 3.0 0.441 4.2 8.9 0.286
2003–2006 11.9 27.5 0.091 13.8 19.8 0.356
2006–2008 –12.7 –20.4 0.068 –20.2 –23.0 0.169

AAC — mean annual absolute change for individual workers / cases of disease per 100 000 employed population.
APC — mean annual percentage change for individual workers / cases of disease per 100 000 employed population.
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diseases that could have had influence on the workers’ mo-
tivation to recognize their disease as occupational. Such re-
search would make it possible to define recommendations 
for optimizing procedures on the investigation, diagnosis, 
and compensation for occupational diseases.

CONCLUSION

The incidence trends for workers diagnosed with occupa-incidence trends for workers diagnosed with occupa- for workers diagnosed with occupa-
tional diseases and for the cases of occupational diseases 
in Lithuania were found to slightly increase during the pe-
riod of 1999–2003, then to rise more rapidly during that 
of 2003–2006, and to decrease from 2006 to 2008.
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