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Body mass index, industrial accidents
and sick leave:
further evidence of an association
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Abstract

Objective. The authors want to investigate the distribution of Body
Mass index (BMI; kg/me) among the working population in Flanders and
the Brussels region of Belgium, and the association of BMI with the
occurrence of industrial accidents and sick leave.

Methods. Routine data on body height and weight were registered
in 1995 in a cross-sectional way at the periodical medical examination
of employees in various industrial sectors. Results of 62,136 male and
49,669 female workers, aged 18 to 64 years, were registered on an opt-
cal form and stored into a computerized data base.

Results. Descriptive statistics for BMI among males were: mean =
253 (SD = 4.1), and in females: mean = 24.1 (SD = 4.6). BM/was =2 25
in 49%, > 30 in 12%, and > 40 in 0.5% of the males. Among females
BMI > 25 was observed in 33%, = 30 in 11%, and > 40 among 0.9%.
With females, a trend of increasing year prevalence of industrial acci-
dents with increasing BMI group was found. This association became
stronger after adjustment for confounding factors in a logistic regression
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analysis (age, occupation, blood pressure, smoking behavior and sports
habits). With male employees, the association was less obvious, espe-
cially after adjustment. With men, the association with sick leave
became stronger after adjustment, while with women, it became slightly
weaker.

Conclusions. The high prevalence of BMi > 25, more pronounced
with male than with female employees, confirms earlier findings and
needs further investigation. Also the cross-sectional association with the
prevalence of industrial accidents and sick leave needs confirmation in
prospective studies.
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Introduction

Various health implications of obesity have been well studied and it
has been shown that obesity adversely affects morbidity and mortality
(1-4). Obesity is an important risk factor for major public health problems
such as ischemic cardio-vascular diseases, hypertension, diabetes,
gout, cholelithiasis, osteoartrosis, menstrual disorder, and impairment of
lung function. In a recent cohort study by Froom et al. (5), it was sug-
gested that BMI also could independently influence the accident rate. In
that study, 3801 men were followed up for two years for the occurrence
of accidents. The main finding was that an elevated BMI increased the
risk of reported multiple, but not of single industrial accidents. They
found that both BMI and ergonomic stress levels independently predict-
ed involvement in accidents (two or more), with those in the highest BMI
quartile who worked in an environment with high ergonomic stress levels
having a 4.6 times increased risk of accidents compared with those in
the lowest BMI quartile in an environment with low ergonomic stress
levels. This association could not be explained by confounding factors
such as increased somatic complaints, low educational level, increased
age, less smoking and decreased hours of sleep.

We studied recently the association between BMI and various health
indicators in 106,495 Flemish employees, examined in 1994, and we
also found an association between BMI and sick-leave prevalence, most
prominent among females (6).
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in this study, we investigated whether obesity is associated with the
year-prevalence of industrial accidents and of sick-leave among a large
sample of the working population in Flanders in 1995. These studies
were made possible by the largest occupational health service in
Belgium (IDEWE) where health-related data are collected during perio-
dical medical examination within the legal routine-framework of the
Belgian occupational health surveillance activities.

Methods and study population

in 1995, periodical medical examinations were performed by the
Occupational Health Service IDEWE on 62,136 male and 49,669 female
employees, employed by more than 30,000 institutions or enterprises.
This is about 4% of the total working population in Flanders and the
Brussels region.

The findings of these medical examinations were recorded on an
optical readable form and stored into a database. The recorded data
include, among other things, measurements by occupational health
physicians and nurses of body height and weight, blood pressure, as
well as the registration of self reported health related variables like
smoking habits, sick leave, industrial accidents and sports habits. The
examinations were performed by approximately 150 occupational health
physicians and nurses. This however implicates an inevitable inter-
observer variation. This variation was investigated on the data collected
since 1992 (7), by calculating 95% confidence intervals for each obser-
ver and for each item recorded. Adjustment for the different distribution
of gender, age and occupation in the examination groups of each
observer was done by using a logistic regression analysis. The results
of this investigation were used to improve the standardization proce-
dures. Furthermore, as a part of data quality control, the measuring
instruments were centrally calibrated.

In this study, the association of the year prevalence of industrial acci-
dents and of sick leave with the BMI was analyzed. This index was cal-
culated as the ratio of body weight to the square of body height (kg/m2).
For classification of BMI, we refer to Garrow (8): a BMI below 20 is con-
sidered as too low, between 20 and 24.9 as acceptable. When the BMI
is between 25 and 29.9, the person has overweight, between 30 and
39.9 he suffers from obesity and with a BMI of 40 and more, there is
morbid obesity.
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Statistical testing was done using the chi-square test, and analysis of
variance (ANOVA). As we used very large data bases, the underlying
assumption about the normal distribution of the data which is required
for a valid application of ANOVA is less strict. Using a logistic regression
analysis, the association was controlled for confounding factors. All sta-
tistical analyzing was done using the SPSS 6.1 package (9).

Results

The mean BMI among female employees varied with age from 23.1
for women younger than 25 years, up to 26.8 for the women of 55 years
and older. Among men, a similar evolution with age was found: the BMI
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Fig. 1: Prevalence of BMI categories among a sample of Flemish employees
(1995)
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varied from 23.4 up to 27.0. The overall mean in the male population
was 1.2 units higher than in the female population (25.3 versus 24.1). In
Figure 1, the prevalence of the five BMI categories is displayed for both
genders: 33% of the female population has a BMI = 25, 10% has a BMI
> 30, and 0.9% a BMI > 40. With males, the results are even worse,
with 49% having a BMI > 25, 12% a BMI > 30 and 0.5% a BMI = 40.

In Figure 2, the year-prevalences of industrial accidents and sick
leave are displayed according to the BMI group. The prevalences are
much higher for sick leave than for industrial accidents. In both genders,
the prevalences increase overall with BMI group. The differences
between the BMI group are statistically significant for female employees
but not in the male population.
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Fig. 2: Prevalence of industrial accidents and sick leave {during the past 12
months) according to BMI group among Flemish employees (1995)
Industrial accidents males: differences between groups not statistically signifi-
cant; chi-squared test: p=0.3. Industrial accidents females: differences between
groups statistically significant; chi-squared test: p<0.001. Sick leave males: dif-
ferences between groups not statistically significant; chi-squared test. p=0.2.
Sick leave females: differences between groups statistically significant; chi-
squared test: p<0.001
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As a measure of impact of industrial accidents and of sickness we
also calculated the number of absence days from work. In table 1, it can
be seen that for sick leave, the mean number of days of absence
increases with rising BMI, except for a slight decrease in group 5. As the
mean number of days of absence is influenced by extreme values, the
median is a better measure. The median doubled from 7 to 14 days in
both genders. For industrial accidents, nearly similar evolutions of the
means and medians were found.

To investigate whether the associations of BMI with industrial acci-
dents and with sick leave are influenced by confounding variables, we
used a logistic regression analysis. Age, occupation, smoking behavior,
blood pressure and sports habits were investigated as possible con-
founders (6). For the different BMI categories, the odds ratios (OR) for
industrial accidents and for sick leave prevalence were calculated as an
astimate of the relative risk, using the ‘acceptable’ BMI category (20-
<25) as the reference group. The results of these analyses are present-
ed in table 2. Among males, no significant increase of the OR for indus-
trial accidents and sick leave prevalence with BMI is found, even after
adjustment for the confounding factors. However, the association slight-
ly improved for sick leave. in female employees and for industrial acci-
dents, the association was stronger and improved after adjustment. For
sick leave, the association became slightly weaker but remained signifi-
cant in all BMI categories > 25. These findings are in accordance to the
results of Moens et al (6).

However, because the OR is an overestimate of the prevalence ratio
when the prevalences are high (10% or more — as it is the case with
sick leave prevalence) (10}, the analysis in this case has only to be taken
as indicative of the possible influence of confounding factors on the
association.

Discussion

In our sample, we found an increasing prevalence of reported sick
leave and industrial accidents with increasing BMI at the medical exa-
minations among female employees in 1995. This finding is important
because it indicates that obesity could be a possible risk factor for an
increased sensitivity to industrial accidents and sickness. The relation-
ship became even stronger for industrial accidents after controlling for
confounders. Among male employees, the association was less obvious,
especially for industrial accidents. In their cohort study, Froom et al. (5),
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found only an increasing risk of reported multiple but not of single indus-
trial accidents with an increased BMI. However, we have to be carefui in
comparing the results because of the different study designs. Their study
population contains only male employees and they studied different con-
tounders. Their data on accidents were compiled from the personal
records of the employees, whereas in our study the self-reporting of
accidents is used. This means that recall bias has to be considered, as
it will be discussed below. Froom et al. (5) mentioned that the relation
between BM! and industrial accidents theoretically could be explained by
fatigue and altered arousal states possibly related to sleep disturbances,
which is a well known phenomena in obese people, related to the sleep
apnoea syndrome. According to them, it is also possible that those with
an increased BMI may be less mobile or have more chronic diseases,
leading to an increased risk of accidents. Arguments in support of this
last hypothesis can be found in different publications on the adverse
effects of obesity on morbidity and mortality (1-4). As mentioned in the
introduction, obese persons are more at risk for chronic health problems
such as ischemic cardio-vascular diseases, hypertension and diabetes.
These impairments are also known for their possible influence on the
level of consciousness, and are therefore playing a role in accident
proneness. A possible explanation for the more apparent association
among females is harder to find. An excess weight could provide a
mechanical advantage in heavy jobs, which are predominantly occupied
by male workers, and therefore lower to a certain extent the risk of an
industrial accident for these workers. The results for sick leave were in
accordance to the results presented by Moens et al. (6). It is also note-
worthy that no other investigations of BMI with the occurrence of indus-
trial accidents and sick leave are known to us.

Finally, concerning the evolution of obesity, we found that the preva-
lence of obesity (BMI > 30) among the employees was 11% in 1995
compared to 10% in 1994 (6): a slight increase.

When interpreting these findings, we have to remember that this is a
sample of employed persons, who overall are healthier than the general
population. The real impact of a lowering of BMI on industrial accident
and sick leave figures can not be precisely estimated from our resuits,
due to the limitations of the cross-sectional design and the healthy work-
er bias (11). However, a crude estimate can be obtained by calculating
the attributable fractions (11) based on the mean number of sick leave
days (Table 1) and the OR’s listed in Table 2. The attributable fraction
among the exposed is the fraction of the outcome prevalence (industrial
accident and sick leave) among the exposed (high BM! group) which can
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be attributed to the exposure when compared to the less exposed (lower
BMI group). These calculations indicate that the prevalence of industrial
accidents could not be lowered in males but could be lowered by 27% in
females, and the mean number of days of absence by 23% in males and
by 19% in females, if the employees with a BMI between 30 and 40
could succeed in lowering their BMI to levels betow 25. The sick leave
prevalence could be lowered by 7% and 24%, and the mean number of
sick leave days by 24% and 29%. Because of the limitations mentioned
above, these figures are likely to be underestimates.

Other limitations have to be pointed out. First, although we studied a
very large population, this sample is not representative for all Flemish
employees, as it is not a random-sample of the total working population.
The sample remains however informative about the BMI distribution and
its associations. Another consideration concerns the reliability and the
validity of the measurements. The data are collected by more than 150
occupational health nurses and physicians, which makes systematic
errors and inter-observer variation unavoidable. To minimize these
errors and variation, standardization of instrtuments and procedures is
frequentty done. In a study of the reliability and validity of these data (7),
there were no indications that systematic errors were linked to one of the
investigated variables.

Finally, as our study design is cross-sectional and retrospective, the
findings are certainly influenced by the "healthy worker bias’ (11) which
probably causes an underestimation of the association (obesity is known
as a strong risk factor for several major public heaith problems and thus
causes a greater disability of employment over the years). Also recall
bias has to be considered, when persons are asked to report their indus-
trial accidents and sick leave over the past year. Nevertheless, research
into the validity of our data (7) has shown no underreporting for industri-
al accidents. For sick leave, it has been shown that this underreporting
could amount to 15%. If the underreporting is linked to the BMI, an
underestimation of the effect of lowering high BMI values will result. No
causal inferences about the associations in this study can therefore be
made, but it can be inferred that the real effects are likely farger than
these shown.

In conclusion, we have found a significant association between obe-
sity on one hand and the occurrence of industrial accidents and sick
leave on the other hand among female employees. Among male
employees, no significant association was found. In the general popula-
tion, where 'healthy worker bias’ is less likely to occur, the effects of obe-
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sity on accidents and sick leave are likely to be larger than these shown
in our study.

Nevertheless, further investigations in a follow-up design are neces-
sary to confirm these findings.
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