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ABSTRACT

Aims: This study was conducted to determine the relationship between Body Mass Index and
Absenteeism.

Study Design: This article is a retrospective.

Place and Duration of Study: This study included 905 eligible employees in the Saipa automobile
factory in 2016.

Methodology: Demographic information, occupational characteristics and employees’ health
status and information about employee’s absences were collected from health records of staff
recurrent examinations filled out by experts and physicians and from the employee absentee
registration system. Ultimately, the collected data were analyzed using SPSS, version 20.

Results: Of the 905 employees participated in the study, 141 (15.6%) had authorized absenteeism
(due to ill) and 105 (11.6%) had Unauthorized absenteeism. With and without controlling for any
potential confounders, the Gross Absence Rate (GAR), Sickness Absence Rate (SAR) were in
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overweight and obese employees more than normal weight employees (P-value< 0.05) but there
was no significant difference between the two Absence Frequency Rate (AFR) and Unauthorized
Absence Rate (UAR) indicators in terms of BMI (P-value> 0.05).

Conclusion: According to the results; obese employees are more often absent from work due to
illness and absent longer. Also development and implementation of public educational programs
with particular emphasis on high-risk individuals, and focusing on healthy lifestyle and workers can
be effective, resulting in improvements in physical and general health of the personnel.

Keywords: Body Mass Index; absenteeism.
1. INTRODUCTION

In recent decades, the number of overweight and
obese people has shown a rapid growth
worldwide. In 2008, it had been estimated that
1.5 billion adults aged 20 yrs. or older would be
over weighted, of which over 200 million were
obese men and about 300 million were obese
women [1]. Further estimates predict 47%
increase in obese men and 36% in obese women
by 2035 and these rates could be 60% and 50%
in obese men and obese women respectively [2].
It is considered as an annoying issue due to the
risk of obesity to health. Overweighting or obesity
are identified as the major risk factors of mortality
and the cause of many diseases’ outbreaks
including many types of cancers, cardiovascular
disease (CVD) and a number of risk factors such
as an increase in cholesterol level, hypertension,
inactivity and diabetes Type Il [1,3]. The serious
obesity’s outcomes include lung problems, bone
disorders, digestive complications, and sleep
disorders, social and psychosocial disorders.

Consequently, the obesity significantly increases
economic costs of health care in the various
communities. On the other hand, increased body
mass index (BMI) can increase treatment and
early disability costs, which may also affect the
feedback of their work [4]. Therefore, it is
conceivable that, in addition to its negative
effects on health, it may cause adverse effects
on work, such as decreased productivity,
absenteeism and increased  work-related
pensions, which altogether can lead to increased
direct and indirect costs and heavy economic
losses in an organization [5]. For example,
absence-related costs include direct costs
associated with factors such as overtime work,
over-hiring, use of staff as part-time alternatives,
monitoring time to address the problems of the
absenteeism, the costs of absenteeism’s control
programs and the salary for absent workers.
Indirect costs include reduced morale and loss of
productivity [1,3,6].

The short-term absence from work (less than 7
days) is not only indicative of inappropriate
individual health status, but also can be known
as a strong predictor for longer absenteeism
(more than 7 days). In addition with an increase
in the levels of absenteeism (more than 4), the
likelihood of no return to work increases.
Therefore, absence from long-term work is a
serious risk factor for the permanent
abandonment of work, which results in the loss of
an experienced and useful workforce [7].

For this reason, recently, the obesity and
absenteeism has been considered by some
researchers and in some studies, the association
between obesity and obesity has been confirmed
and rejected in some other [6-11]. These
contradictions may be happened because there
are some defects in these studies e.g. because
of the lack of transparency of the health status
and obesity of the staff, the absence may be
considered to be due to obesity or illness
alternatively or in some studies, company’s
reported data was used to assess staff
absences, but in many studies, absences was
reported by the individuals’ self-declaration
[6,9,12]. It seems that the accuracy of data
collection obtained from information about
absenteeism based on their records in company
is more than the self-declaration of individuals
[13-15]. Another disadvantage of previous
studies is the report of height and weight by
individuals themselves, which may be false or
incorrect. And at the end, some of these studies
do not pay attention to having another disease,
which in turn can influence the outcome of the
study on the presence or absence of the
association between  obesity and the
absenteeism. For this purpose, in the current
study, for the highest accuracy of evaluation, the
levels of absenteeism of individuals were
collected based on the records of the company.
All the staff in the study were evaluated through
calculating the height and weight and not having
any particular disease by the physician. Finally,
the levels of absenteeism and the effect of the
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BMI of employees
evaluated.

in a car factory were

2. MATERIALS AND METHODS

This retrospective study was carried out on a
total number of 1108 employees in the Saipa
automobile factory in 2016 using the census. We
included all employees of the Saipa automobile
factory who were working during 2016 and aged
20-64 years (inclusion criteria). If in the staffs’
health records or individual declarations, any
history of diseases such as cardiac, pulmonary,
musculoskeletal diseases and so on, was
recorded, the person will be excluded from the
study. Also, the participants with a history of
sport club’s activities for more than one year or
achieved a sport medal and documents that
highlights the individual’s physical activity
distinguishing her/him from other staff, will be
excluded. According to theses exclusion criteria,
203 were excluded and the sample size was
reduced to 905 individuals. The data used in this
study included demographic information,
occupational characteristics and employees’
health status such as age, education, the field of
work, marital status, number of children,
smoking, work experience, disease history have
been extracted from health records of staff
recurrent examinations filled out by experts and
physicians.

The weight and height of the staff was measured
using a gauge scaled for height measurement
ranged from 5 to 150 kg, with the accuracy of
500 grams. All individuals were measured
without shoes or heavy clothing. BMI was
calculated using weight (kg) divided by height
(mz). Through WHO (World Health Organization)
criteria employees assigned to normal weight
(BMI, 18.5 to 249 kg/m?), overweight (BMI, 25.0
to 29.9 kg/m®) and obese ((BMI >30 kg/m?
groups.

Also, information about employee’s absences
(such as the type of absenteeism due to illness
(authorized), unauthorized absenteeism, the
frequency of absences, the reason for
absenteeism) was collected from the employee
absentee registration system.

It should be considered that we accessed to data
only by the personnel ID. Therefore, it was no
need to obtaining consent from personnel
separately.

The absenteeism indicators were calculated as
follows:

Gross Absence Rate GAR)=

Total authorized and unauthorized absences in a one-year period (days) %1

Total workdays in a one — year period 00

Sickness Absence Rate (SAR)=

Total authorized absences due to illness (days)

x 100

Total workdays in a one—year period

Absence Frequency Rate (AFR) =

Total authorized and unauthorized absences in a one—year period
Total employees in a one-year period

X 100

Unauthorized Absence Rate (UAR)=

Total unauthorized absences in a one—year period
Total workdays in a one-year period

X 100

2.1 Statistical Analysis

Finally, the data was entered into SPSS software
version 20 and we used Chi-square test to
compare the qualitative data in terms of BMI.
According to the results of the Kolmogorov-
Smirnov test indicating non-normalization of the
data distribution, the Kruskal-Wallis test was
used for the comparison of the mean quantitative
data in terms of BMI and the ratio of the request
for discharge (absenteeism) from obese or
overweight employees was used compared to
the normal weight employees using the Odd
Ratio. Also, for adjusting the confounding
variables affecting the association among the
means of absenteeism indicators in terms of
BMI, the univariate analysis of variance was
applied. In all analyzes, the significance level
was considered < 0.05.

3. RESULTS AND DISCUSSION
3.1 Results

A total number of 905 employees participated in
the study including 32.7% normal weight with the
mean age of 35.68 + 3.88 years, 46% overweight
with the mean age of 36.05 + 4.25 years and
21.3% obese with the mean age of 35.68 + 4.10
years. The association between the main
characteristics of the staff and the BMI is shown
in Table 1.

On the other hand, totally, during 2016, 141
(15.6%) employees had authorized absenteeism
(iln. Based on the BMI, the percentages of
normal, overweight and obese employees who
had authorized absenteeism were 6.4%, 16.8%
and 26.9%, respectively (P-value <0.001). Thus,



Table 1. Basic characteristics of employees
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Characteristics Total Normal weight * Over weight® Obese® P
(n=905) (n=296) (n=416) (n=193) value

Age; year 35.85+4.10 35.68+3.88 36.05+4.25 35.68+4.10 0.402

Married status

Single 93(10.3%)  32(10.8%) 41(9.9%) 20(10.4%) 0.978

Married 812(89.7%) 264(89.2%) 375(90.1%) 173(89.6%)

Number of children

0 131(16.1%) 39(14.8%) 68(18.1%) 24(13.9%) 0.296

1-3 673(82.8%) 224(84.8%) 304(81.1%) 145(83.8%)

>3 9(1.1%) 1(0.4%) 3(0.8%) 4(2.3%)

Smoking

No 696(76.9%) 228(77%) 326(78.4%) 142(73.6%)  0.426

Yes 209(23.1%) 68(23%) 90(21.6%) 51(26.4%)

History of smoking; 8.0615.54 7.8245.33 8.15+6.09 8.3545.18 0.851

(year)

The field of work

Operational affairs 736(81.3%) 248(83.8%) 336(80.8%) 152(78.7%) 0.606

Supervisor 116(12.8%) 32(10.8%) 54(13.0%) 30(15.6%)

Official affairs 53(5.8%) 16(5.4%) 26(6.2%) 11(5.7%)

Job history; year 11.51+3.89 11.32+3.78 11.67+4.03 11.42+3.76 0.467

a: BMI, 18.5-24.9 kg/m*; b: BMI, 25.0-29.9 kg/m?; ¢c: BMI >30.0 kg/m®.

the levels of absenteeism rate in overweight
employees compared to employees with normal
BMI was 2.95 and in obese employees was 5.38
times higher than employees with normal BMI
(OR (95% CI) overweight vs. normal weight 2.95
(1.73-5.02) and obese versus normal weight:
5.38 (3.06-9.44)).

Also, the levels of absenteeism (days) in obese,
overweight workers and those with normal BMI
was 27.25 + 20.61, 22.86 + 15.30, 17.32 £ 21.87
days. Therefore, obese or overweight employees
had higher levels of absenteeism due to medical
reasons (P-value = 0.035).

The mean levels of unauthorized absenteeism, in
8.8% of normal weight employees, 10.1% of
overweight employees, and 19.2% of obese
employees, were 2.88 + 3.46, 3.38 + 5.70 and
1.73+1.46 days, respectively. Although the
unauthorized absenteeism ratio in overweight
employees was 1.16 times higher than normal
weight employees and in obese employees was
2.46 times higher compared to normal weight
employees (OR 95% CI). Overweight vs. normal
weight 2.95 (1.73-5.02) and Obese vs Normal
weight: 5.38 (3.06-9.44); P-value = 0.001), there
was no significant difference between these
groups in the levels of unauthorized absenteeism
(P-value = 0.119) (Table 2).

Finally, the evaluation of absenteeism indicators
suggested that the GAR was maximum in obese
employees with a mean of 7.49 + 7.96% and

minimum in normal weight employees with a
mean of 3.41 + 6.04% (P-value = 0.007). SAR
was also found in obese employees with an
average of 10.32 + 7.81 percent more than
overweight employees with an average of 8.65 +
5.79 percent and normal weight employees with
an average of 6.56 + 8.28 percent (P-value =
0.035). There was no significant difference
between the two AFR and UAR indicators in
terms of BMI (P-value> 0.05).

On the other hand, there was still a significant
association between BMI and GAR/SAR
indicator (P-value<0.05), even though
confounding variables such as age, marital
status, smoking and the field of work were
controlled and there was still no significant
association between BMI and the two other
indicators (P-value>0.05) (Table 3).

3.2 Discussion

According to the results of the current study,
male staff with the mean age of 35.85 + 4.10
years of which more than half (67.3%) were
overweight or obese and only 32.7% were
normal weight. The mean age of obese or
overweight employees was also higher than
normal weight employees, although this
difference was not statistically significant. Other
factors such as marital status, type of
occupation, smoking, etc. were also not
significantly different based on the BMI
classification of employees (P-Value> 0.05).
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Table 2. Comparison duration and frequency of absenteeism over one year period for normal
weight, overweight, and obese employees

Variables Total (n=905)  Normal weight® Over weight” Obese® P
(n=296) (n=416) (n=193) value

Sickness absence

No 764(84.4%) 277(93.6%) 346(83.2%)  141(73.1%) <0.001

Yes 141(15.6%) 19(6.4%) 70(16.8%) 52(26.9%)

Sickness 23.734£18.50 17.32+21.87 22.86+15.30 27.25+20.61 0.035

absence; day

0 764(84.4%) 277(93.6%) 346(83.2%)  141(73.1%)

1-2 days 7/141(5%) 3/19(15.8%) 3/70(4.3%) 1/141(1.9%)

3-7 days 26/141(18.4%)  4/19(21.1%) 12/70(17.1%) 10/141(19.2%)

8-21 days 39/141(27.7%)  7/19(36.8%) 19/70(27.1%) 13/141(25%)

= 22 days 69/141(48.9%)  5/19(26.3%) 36/70(51.4%) 28/141(53.8%)

Unauthorized absence

No 800(88.4%) 270(91.2%) 374(89.9%)  156(80.8%) 0.001

Yes 105(11.6%) 26(8.8%) 42(10.1%) 37(19.2%)

Unauthorized 2.68+4.12 2.88+3.46 3.3845.70 1.73+1.46 0.199

absence; day

0 800(88.4%) 270(91.2%) 374(89.9%)  156(80.8%)

1-2 days 77/105(73.3%)  18/26(69.2%)  28/42(66.7%) 31/37(83.8%)

3-7 days 21/105(20%) 5/26(19.2%) 10/42(23.8%) 6/37(16.2%)

8-21 days 6/105(5.7%) 3/26(11.5%) 3/42(7.1%) 0/37(0%)

= 22 days 1/105(1.0%) 0/26(0%) 1/42(2.4%) 0/37(0%)

a: BMI, 18.5-24.9 kg/m*; b: BMI, 25.0-29.9 kg/m?; c: BMI >30.0 kg/m®.

Table 3. Evaluation of absenteeism indicators in terms of BMI and controlling the cofounders

Variables Total Normal weight® Over weight” Obese® P
(n=905) (n=296) (n=416) (n=193) value
GAR 6.24+7.09 3.41+6.04 6.60+6.54 7.48+7.96 0.007
GAR™ 6.1246.85""  3.46+6.10"" 6.22+6.51" 7.56+7.35"" 0.008
SAR 8.99+7.01 6.5618.28 8.6515.79 10.32+7.81 0.035
SAR' 8.87+6.66 6.39+8.44 8.5615.74 10.25+6.89 0.044
AFR 0.25+0.24 0.21+0.21 0.28+0.26 0.25+0.19 0.361
AFR'™ 0.25:0.24"™  0.20+0.22"" 0.26+0.28"" 0.25+0.19"" 0.356
UAR 0.68+0.70 0.7410.77 0.80+0.88 0.55+0.40 0.324
UAR" 0.70+0.72"  0.7620.91"" 0.77+0.79™ 0.56+0.42"" 0.398

T1: Evaluation of mean using Univariate Analysis of Variance with adjusted Married Status, Age, Smoking, and
the field of work

GAR: Gross Absence Rate; SAR: Sickness Absence Rate; AFR: Absence Frequency Rate; UAR: Unauthorized
Absence Rate.

In this respect, studies in various countries
demonstrate  that workforce’'s BMI  has
experienced an upward trend in obesity and
overweight in recent years [16,17]. The role of
weight gain in the workforce can be very
considerable. Increased BMI of the staff not only
increases the risk of occupational injuries and
accidents, but also increases the risk of morbidity
and pathogens [18].

Based on assumptions, the job can lead to
weight gain through various mechanisms, for
example, job stress can affect behaviors such as

drinking alcohol and sitting activities style. Or
psychological stress may lead to adjustment of
weight-gain-related endocrine factors, also long
working hours, overtime work and shifts, may
result in fatigue and reduced behaviors can
prevent obesity and ultimately abdominal obesity
[19]. Several studies have proved that aging, low
education and low physical activity are
associated with increased BMI [16,18,20,21],
although this association was not significant in
our study.
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On the other hand, the results of this study
suggested that 43.7% of overweight and obese
employees had experiences absenteeism (due to
illness) of which 29.3% had unauthorized
absenteeism. Thus, the odd ratio of obesity in
overweight and obese employees compared to
normal weight employees was 2.95 and 5.38,
respectively, while in unauthorized absenteeism
it was 1.46 and 2.46 respectively. The level of
absenteeism of obese or overweight employees
(>20 days) has been more than the other
employees. There was a statistically significant
association between the BMI and absenteeism
due to illness (authorized absenteeism) (P-value
<0.05). However, this difference was not
significant when it was compared with authorized
absenteeism in general (P-value> 0.05).
Therefore, it can be conceivable that the
frequency and the level of absenteeism due to
illness in employees with a BMI of more than 25
kg/m2 was more than other employees. The
evaluation of absenteeism indicators also
confirmed this result. The GAR and SAR of these
employees were significantly higher than those of
normal weight (P-value <0.05) and in contrast,
there was a significant difference between AFR
and UAR in BMI of employees (P-value> 0.05).

In line with the current study, the results of many
previous studies also indicated that obese or
overweight employees had often more absences
than normal-weight employees and obese staff
had experienced much more absences due to
illness than their colleagues. Also, these
differences were mainly related to the number of
cases and the long-term absenteeism (11.6, [22-
24]).

It should be considered that the association
between obesity and absenteeism may also be
influenced by the individual’'s physical and sport
activity, although different studies have reported
contradictory results [25,26]. Also, some studies
have shown that obesity can be associated with
several chronic diseases. However, the
absenteeism in obese employees can also
occurred due to other reasons. For example,
obesity can result in adverse psychological and
social consequences and may impose a negative
impact on employee collaboration. Obesity can
also lead to complaints of musculoskeletal
problems in the staff. Chronic disease, just like
psychosocial and musculoskeletal problems
which can be caused by obesity, may increase
the level of absenteeism in obese staff [27-29]. In
our study, in order to investigate and control
more and more confounding variables, it was

tried to exclude employees who had regular or
professional sports activities or chronic disease.
Thus, the impact of this factor can be eliminated
even better from the obtained results. Also, by
adjustment of other confounders such as age,
marital status, smoking and the field of work, we
analyzed again, the association between the
authorized absence (due to illness) and the BMI
that was still significant. However, there was a
significant correlation between BMI and two
indicators of GAR and SAR and no significant
correlation was found between BMI and the two
other indicators. Therefore, the strength of the
current study may be considered to take into
account confounding variables or to control them
in evaluation of the association between obesity
and absenteeism. On the other hand, one of the
most important limitations of this study is its
cross-sectional design. Because due to the
special design of cross-sectional studies, it is
infeasible to conclude any causal inference and
to determine the time relations between
variables. Also due to its cross-sectional entity, it
cannot find individuals’ information beforehand,
transfers between shifts and job positions.

4. CONCLUSION

Finally, as a general conclusion, it can be
conceivable that obesity can be associated with
the incidence and the levels of absenteeism.
Therefore, preventive strategies about obesity
should be considered including prevention from
occupational risk through encouraging programs
to alter health risk factors (such as lifestyle,
weight gain and so on) by individuals. Because
obesity can be considered as the strongest risk
factor for chronic diseases (such as
cardiovascular disease). Therefore, lack of
funding or incorrect implementation of these
strategies may disrupt the workforce and divert
them from their role in the workplace and
increase the incidence and the levels of
absenteeism (especially due to illness).
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