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Abstract: The aim of the present study was to determine the correlation 
between health status of workers and their sickness absenteeism. Information 
was collected about 5132 randomly chosen textile industry workers in Lodz, 
which concerns their state of health determined on the basis o f medical 
examination and sickness absenteeism during the two years preceding this • 
study. Absenteeism caused by a given disease served as a test for evaluating 
the state o f health. Certain parameters of test validity, such as sensitivity, 
specificity, positive and negative predictive value and relative risk were 
adopted for the purpose of the analysis.

The aim o f the present study was to demonstrate the relation bet­
ween the state o f health of employees and their sickness absenteeism. 
Data were collected concerning 5132 randomly chosen employees of the 
textile industry in Lodz. The data refer to their state of health, deter­
mined on the basis of medical examinations performed by general practi­
tioners of the industrial health service and registered in the standard 
medical examination records (3), as well as to sickness absenteeism re­
ported during the two years preceding the study.

Preliminary results of the analysis, which referred to the frequency 
of some chronic diseases and which were arrived at on the basis of medical 
examination and documents concerning sickness absenteeism (4), proved 
that data on sickness absenteeism, acquired during the two-year period, 
rendered it possible to assess the incidence rate of central nervous system 
diseases, heart diseases, chronic bronchitis, gastric or duodenal ulcers, 
diseases of the liver, gallbladder and pancreas in the population of tex­
tile workers.
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METHODi OF STUDY

In  the present analysis w h ich  re fe rs  to sickness absenteeism  as 
cru c ia l lo r  d e te rm in in g  th e  h ea lth  conditions o f th e  w orkers , absenteeism  
due to a g iven  disease was found  to be a test fo r  th e  evaluation  o f the  
state of h ea lth . A l l  persons fro m  th e  stud ied  g roup  in  w hom  physicians  
had  diagnosed a specific disease w ere  isolated, as w e ll as the persons 
w ho d id  not s u ffe r fro m  th is  disease. F o r these tw o  groups, sickness 
absenteeism  caused both b y  the  disease found  b y  practitioners  and by  
o th er diseases, was determ ined .

The  analysis was based on deta iled  study resu lts , classified in  fo u r-  
-fo ld  contingency tables according to th e  diagnosis o f a p a rtic u la r disease 
group and absenteeism  resu ltin g  fro m  these diseases. T h e  tables helped  
to  ca lcu late  both s en s itiv ity  and sp ec ific ity  o f sickness absenteeism  and 
also the re la tiv e  risk  o f absenteeism  due to a p a rtic u la r  cause in  the  
group of persons w ith  a g iven  diagnosis, as re la te d  to th e  group o f pa­
tien ts  w ith o u t such a diagnosis. Such p aram eters  o f th e  test v a lid ity  as 
positive p red ic tive  v a lu e  (P P ) and n eg a tive  p re d ic tiv e  va lu e  (N P ) ( 2 ) 1 
w e re  also ap p lied  in  the analysis.

REStJLTS

A m o ng  th e  exam ined  te x t ile  in d u s try  w o rk e rs , the most num erous  
group was th a t o f persons w ith  c irc u la to ry  system -diseases w h ich  w ere  
reported  in  1476 persons, i.e . in  29%> o f the  s tu d ie d  sam ple. 1 5 %  of these 
patien ts  d id  n o t show  sickness absenteeism  in  th e  tw o -y e a r period, w h ile  
absenteeism  due to c irc u la to ry  system  diseases w as observed in  35% .

O u t o f the  to ta l n u m b e r o f w o rkers  w ith  c irc u la to ry  system diseases, 
396 persons su ffered  fro m  h e a rt diseases (7 .8 %  o f  the general population  
of the analysis). A b o u t 3 2 %  of these people show ed absenteeism. H y p e r­
tensive disease was diagnosed in  424 persons (8 .3 % ) and the absenteeism

1 Parameters mentioned were calculated using the follow ing formulae:

where: a,b,c,d are the number o f persons in the following four-fold table:

Absenteeism 
due to a disease xD

Diagnosis of a disease xD 

+  —
Total

+ a b a + b
— c d c  +  d

Total a + c b + d a + b + c + d
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in this case was shown by 46% of the workers. In 923 persons, diseases 
of blood vessels, the lymphatic system and other diseases of the circu­
latory system were reported; in 824 members of this group (16% of the 
studied population) varicose veins in the lower extremities were found. 
Absenteeism due to diseases of the blood vessels was noted in 8%  of 
persons with this diagnosis, while absenteeism caused by the presence 
of varicose veins was reported in only 2.4%.

The proportions recorded of persons showing absenteeism due to 
diseases corresponding to those diagnosed medically determine the sensi­
tivity of absenteeism as a test for the evaluation of health status (Ta­
ble 1). The highest sensitivity can be observed in hypertensive disease

TABLE 1. Validity of Sickness Absenteeism as a Test for the State of Health due 
to Diseases of the Circulatory System; Relative Risk of Absence in Persons with 
a Diagnosis of Chronic Disease

Diagnosis Sensitivity Specificity PP NP Relative 
risk *

Diseases of the circulatory 
system (390-459) 0.32 0.90 . 0.57 0.77 4.37

— heart diseases
(390—398, 410—429) 0.32 0.94 0.32 0.94 7.63

— hypertensive disease 
(401—405) 0.46 0.97 0.61 0.95 30.10

— diseases of blood vessels, 
lymphatic system and other 
diseases of the circulatory 
system (430—459) 0.08 0.98 0.43 0.83 3.69

------- varicose veins of lower
extremities (454) 0.02 ' 0.996 0.54 0.84 6.28

* all values are significant at a =  0.05 (1)

and in heart diseases, while a very low sensitivity can be found for the 
group absent due to the presence o f varicose veins of the lower extre­
mities. Validity of absenteeism as a test for the correct diagnosis of hyper­
tensive disease, heart diseases and circulatory system diseases in general 
is not too high either. For instance, sensitivity =i ,46% in the case of 
hypertension which indicates that in more than 50% of persons hyperten­
sion did not result in the inability to work. Very low sensitivity for blood 
vessels and lymphatic system diseases, and especially for varicose veins 
of the lower extremities, makes the application of absenteeism as a test for 
the evaluation of the health status impossible as regards these diseases.

In the group o f circulatory system diseases, absenteeism specific-
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ity ranges from 90 to 99.61%, which indicates that persons in whom none 
of these diseases was diagnosed can present a medical certificate o f 
temporary work disability specifying these diseases as the ones causing 
absenteeism at work only in rare cases.

The predictive value of positive results, also called a positive pre­
dictive value, for circulatory system diseases ranges from 32% (heart 
diseases) to 61% (hypertension). The latter value, for instance, demon­
strates that in 61% of persons unable to work due to hypertension, the 
diagnosis of hypertensive disease was reported in their medical records. 
The predictive value of negative results i.e. the negative predictive value, 
is higher and ranges from 77% (circulatory system diseases in general) 
to 95% (hypertension), which means that in 77— 95% of persons who 
did not show absenteeism due to this group of diseases, this chronic 
disorder was not observed during a medical investigation.

The relation between the numerical PP value and sensitivity proves 
that the possibility of predicting the percentage of patients on the basis 
of the percentage of persons absent due to a given disease does exist. 
Thus, similar values o f these measures for heart disease (sensitivity =  
=  PP =  0.32) prove that the number o f persons absent due to heart 
diseases may help to calculate the number o f patients suffering chronic­
ally from these diseases, with a permissible error.

The relative risk is the measure which determines the possibility 
of the occurrence of absenteeism caused by a given disease encountered 
in patients suffering from this disease, in relation to healthy persons 
(i.e. those in whom such a chronic disease has not been diagnosed). 
Numbers presented in the last column of Table 1 show, for instance, 
that persons with a diagnosed hypertensive disease face a 30 times 
higher risk of absenteeism due to this disorder, than other employees, 
while the risk of absenteeism among persons with chronic circulatory 
or lymphatic system diseases is 3.7 times higher than among healthy 
persons.

Diseases of the musculoskeletal system were diagnosed in 1214 per­
sons, i.e. in about 24% of the studied group of textile industry workers. 
87% of persons suffering from these diseases were unable to work due to 
poor health in the 2-year period of the study, and 33% —  due to muscu­
loskeletal system diseases. More than 50!% of patients in whom musculo­
skeletal system diseases had been diagnosed, are persons with arthfopa- 
thies and similar diseases (656 .persons) and 394 persons suffered from 
rheumatoid diseases of the spine.

Absenteeism sensitivity (Table 2) is highest for the whole group 
of musculoskeletal system diseases and amounts to 33%, which means 
that in one out of three patients the degree of intensification of ailments
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TABLE 2. Validity of Sickness Abstenteeism as a Test for Health Status due 
to Diseases o f the Musculoskeletal System and Connective Tissue; Relative Risk 
Absence in Persons with a Diagnosis of Chronic Disease

Diagnosis Sensitivity Specificity pp NP Relative
risk*

Diseases of the musculoskeletal 
system and connective tissue 
(710—739) 0.33 0.90 0.52 0.81 4.65

— arthropathies and related 
disorders (710— 719) 0.26 0.94 0.41 0.90 5.98

— dorsopathies (720—724) 0.30 0.96 0.40 0.94 10.88

* all values are significant at a =  0.05

resulted in disability to work. For more specific disease groups, absen­
teeism sensitivity is still lower. Out of the total number of persons suf­
fering from rheumatoid diseases of the spine, 30% were absent from 
work, and from among patients with chronic arthropathies, 26% of. per­
sons got medical certificates for this reason.

The absenteeism specificity of musculoskeletal system diseases remai­
ned at a level of 90— 96%, and was the lowest for the whole group of 
diseases, which is connected with the fact that most ’ ’accidental” certi­
ficates o f temporary disability to work (i.e. those which do not concern 
chronically ill patients, but rather those with temporary acute • condi­
tions) are attributed to different syndromes related to a given system 
and not to a given disease.

The predictive value of positive results is the highest for diseases 
of the musculoskeletal system in general, which brought about chronic 
states diagnosed in 52% of persons who held sickness certificates of 
temporary work disability.

Like sensitivity, the predictive value of negative results is the lo­
west for all diseases of the discussed system in general —  in 19% of 
employees among whom no absence due to'musculoskeletal system disea­
ses was reported during 2 years, practitioners found, however, chronic 
diseases of this system.

The highest risk of temporary incapability to work, due to reasons 
consistent with a diagnosed chronic disease, can be observed in patients 
suffering from rheumatoid diseases of the spine. The risk is almost 
11 times higher than in healthy persons.

The presented absenteeism parameters, referring to diseases o f the mu­
sculoskeletal system, indicate a rather limited usefulness of absenteeism as 
a test for health status, which results mainly from the remarkable numerical 
difference between sensitivity and positive predictive value. This is
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a result of the significant proportion of medical certificates of temporary- 
work disability due to acute ailments which are not consistent with 
diagnoses of chronic diseases.

Digestive system diseases were diagnosed in 782 persons (15.2%>) 
and in 45% of persons, this group of diseases brought about sickness 
absenteeism. Gastric and duodenal ulcers (240 patients), hepatopathy, gall­
bladder and pancreas diseases (309 patients) dominated. Among patients 
afflicted with peptic ulcers, 57%> of persons made use of medical certifi­
cates of temporary inability to work due to this reason; in the other 
diseases group this proportion amounted to 26%.

Absenteeism specificity for peptic ulcers, liver, gallbladder and 
pancreas diseases is high and equals 98% and 96%, respectively. Taking 
into account the detailed investigation necessary to diagnose these cases, 
it is easy to explain the apparently lower specificity (82%) for the whole 
group of digestive system diseases. Disability to work due to these 
diseases is related to all cases which were not diagnosed specifically.

For the same reason, the predictive values of both positive and 
negative results are high for gastric or duodenal ulcers. Among patients 
possessing sickness certificates due to ulcers, 63%  of patients had such 
a diagnosis stated in their health records. On the other hand, almost all 
the workers (98%), who were not absent due to this reason, were not 
given such a diagnosis. Lower values of these parameters for the two 
groups of diseases listed in Table 3 do not need to be discussed.

In the evaluation of health status the accuracy of absenteeism due 
to ulcers can be reflected by a very high relative risk (relative risk of 
absenteeism for this reason is more than 80 times higher in sick than 
in healthy persons). Therefore, absenteeism from gastric or duodenal

TABLE 3. Validity of Sickness Absenteeism as a Test for Health Status due 
to Diseases of the Musculoskeletal System and Connective Tissue; Relative Risk 

' o f Absence in Persons with ą Diagnosis o f Chronic Disease

Diagnosis Sensitivity Specificity PP NP Relative 
risk *

Diseases of the digestive 
system (005, 009, 520—579) 0.45 0.82 0.31 0.89 3.72

— gastric ulcer, duodenal 
ulcer, peptic ulcer and 
gastrojejunal ulcer (531—534) 0.57 0.98 0.63 0.98 80.36

— diseases of the liver, 
gallbladder and pancreas 
(570—577) 0.26 0.96 0.30 0.95 8.62

* all values are significant at a =  0.05
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ulcers may well be looked upon as a measure of the spread of this 
disease in the population. Relatively high, yet similar PP and sensitivity 
values render it possible to assess the number of persons suffering from 
peptic ulcer disease as approaching the number of persons with absen­
teeism due to this reason, laying aside the risk of making significant er­
rors. A similar situation is observable in the case of diseases of the liver, 
gallbladder and pancreas, although sensitivity and positive predictive 
values are lower.

TABLE 4. Validity of Sickness Absenteeism as a Test for Health Status due 
to Diseases of the Respiratory System; Relative Risk of Absence in Persons with 
a Diagnosis of Chronic Disease

Diagnosis Sensitivity Specificity PP NP Relative 
risk *

Diseases of the respiratory 
system (460—519) 0.73 0.37 0.10 0.94 1.54

— chronic diseases of the
respiratory system (470—478, 
490—496, 500—508, 515, 518, 519) 0.32 0.93 0.31 0.94 6.58

------- chronic obstructive
pulmonary diseases and 
allied conditions (490—496) 0.45 0.95 0.34 0.97 15.30

------------ chronic bronchitis (491) 0.41 0.98 0.49 0.98 39.49

* all values are significant at a =  0.05

Respiratory system diseases, which dominate among the reasons for 
sickness absente'eism, were diagnosed in only 432 examined patients of 
textile industry plants, as in the medical records ionly the diagnoses of 
chronic diseases were mentioned. As many as 3291 persons were absent 
from work due to this reason (only 4314 cases were diagnosed).

As a result, the parameters of validity of absenteeism as a test for 
the state of health (except for the negative predictive value) represent 
the different values from analogous parameters for the diseases of other 
systems, and even for specific diseases of the respiratory system (Table 4).

A very high sensitivity in this case is only apparent, since absen­
teeism mainly from acute diseases ’’detects” 73% of chronic diseases, 
which is confirmed by the very low predictive value of positive results 
(only 10% of persons absent due to respiratory system diseases suffer 
from chronic diseases).

Absenteeism due to respiratory system diseases is not a specific test 
for health status. Only 37% of healthy persons (i.e. those among whom 
no chronic diseases were diagnosed) did not get certificates of temporary
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disability to work justified by the diagnoses of respiratory system dis­
ease. It is obvious that the majority of the rest (67%) are workers who 
fell sick with colds during the course of the study. All this results in 
a 1.5-fold higher risk of absenteeism in sick persons than in healthy 
ones.

More detailed specification of a given diagnosis stops the absen­
teeism specificity from being so artificially overestimated. It amounts „ 
to 32% for chronic non-specific diseases of the respiratory system, 41% for 
chronic bronchitis and 45% for bronchitis, pulmonary emphysema and 
bronchial asthma. The other parameters rise as the diagnosis becomes 
more detailed, so they are lowest for chronic non-specific diseases of the 
respiratory system and highest for chronic bronchitis. In all the cases, 
specificity and negative predictive value exceed the value of 90%, which 
proves that healthy persons are rarely absent due to the reasons mentio­
ned and that in other (not absent) persons these diseases are encoun­
tered very rarely. The relation between sensitivity and positive predi­
ctive value indicates that the percentage of patients can be assessed on 
the basis of the proportion of individuals absent only due to chronic 
non-specific diseases of the respiratory system. On the other hand, for 
bronchitis, pulmonary emphysema and bronchial asthma this proportion 
would result in a significant underestimation, while in the case of chro­
nic bronchitis in the overestimation o f the number of patients.

CONCLUSIONS

The use of statistical measures which characterize absenteeism as 
a test of the state of health, i.e. sensitivity, specificity, positiye and ne­
gative predictive values and relative risk of absenteeism, rendered it pos­
sible to record the following conclusions:

1. Absenteeism is not a sensitive measure of health status —  the 
highest sensitivity can be observed in the case of absenteeism due to 
gastric or duodenal ulcers (57%), chronic hypertensive disease (46%) 
and chronic obstructive pulmonary disease (45%).

2. Sickness absenteeism is a specific measure of the state of health, 
as among those considered to be healthy, people who do not show absen­
teeism due to a given disease prevail (82— 99.6%).

3. The apparently high sensitivity (73%) ‘and low specificity (37%) 
of absenteeism due to respiratory system diseases in general results from 
its being dominated by acute conditions.

4. In such diagnoses as heart diseases, gastric or duodenal ulcers, 
diseases o f the liver, gallbladder and pancreas, and chronic non-specific 
diseases of the respiratory system, absenteeism sensitivity and positive
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predictive value are similar, which proves that on the basis of the 
percentage o f individuals with absenteeism, the proportion of sick per­
sons can be assessed.

5. The highest relative risk of absenteeism is characteristic of per­
sons suffering from gastric or duodenal ulcers (80.36), chronic bronchitis 
(39.49), and chronic hypertensive disease (30.10). The relative risk value 
is statistically significant in all the analysed disease groups.

\

ACKNOWLEDGEMENT

The work was performed within the project ’ ’Occupational Medici­
ne” CPBR 11.11.94.

REFERENCES

1. Breslow N. E. and Day N. E.: Statistical methods in cancer research. 
Vol. 1. — The analysis of case-control studies. IARC, Lyon 1980. — 2. MacMahon B. 
and Pugh T. F .: Epidemiology. Principles and methods. Little, Brown and Comp. 
Boston, 1970. 3. Starzyński Z. (et al): Investigations on the health state of textile 
industry workers in the city of Lodz. Part I. Organization and methods of studies. 
Zdrowie Publ, 93, 10, 1982 (in Polish). — 4. Szubert Z., Wilczyńska U. arvd Szesze- 
nia-Dąbrowska N.: Morbidity of textile industry workers according to a cross- 
-sectional study and sickness absenteeism data. Med Pracy, 1, 71, 1988 (in Polish).

Received for publication: 11.05.1988 
Accepted for publication: 25.10.1988

\


