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Abstract

Background: Obesity and overweight are associated with work absenteeism of medical 
cause. However, there is little knowledge on the relationship between incremental body mass 
index (BMI) and absenteeism.

Objective: To assess the effect of annual increase in BMI on amount of prolonged absentee-
ism.

Methods: Data from a longitudinal historical cohort of workers of a mining camp in Peru be-
tween 2006 and 2014 were used for the analysis. Prolonged absenteeism of 30 days or more 
in one year was chosen as the dependent variable; annual increase in BMI was considered as 
the explanatory variable. Regression analysis with generalized estimating equation was used 
to determine the relative risk adjusted for age, sex and type of work.

Results: There were 1347 cases of medical leave reported with a median of 6 days. Of all 
cases of medical leave, 11% of those who had an annual increase in BMI and 6% of those 
who maintained their BMI were cases of prolonged absenteeism. Prolonged absenteeism 
significantly increased in workers who had an annual increment in BMI (adj RR 1.16, 95% CI 
1.05 to 1.29).

Conclusion: The annual increase in BMI was marginally associated with prolonged absen-
teeism. Temporal increment in BMI, regardless of the baseline BMI, may be an independent 
determinant of the work absenteeism of medical cause.
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Introduction

The World Health Organization 
(WHO) considers the workplace as a 
priority for health promotion given 

the opportunity to decrease the frequency 
of not only occupational medical condi-
tions, but also chronic preventable dis-
eases.1 Health promotion at workplace has 

involved programs to address overweight 
and obesity to improve workers' health and 
ameliorate the economic cost of obesity.2,3 
Worldwide, in the past decades, there has 
been an increase in the prevalence of obe-
sity in the economically active adult popu-
lation,4 with a corresponding increase in 
the incidence of associated conditions 
such as diabetes, heart disease, cancer, 
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and other diseases.5,6 Obesity and the asso-
ciated medical conditions impose an eco-
nomic burden that include not only direct 
medical expenditures but also the cost of 
decreased work productivity.7,8 Different 
epidemiological studies from various re-
gions and in different industrial settings 
have shown that obese employees have a 
higher rate of absence due to illness and 
a longer duration of absence from work 
when ill.9,10

In the occupational health context, 
absenteeism can be defined as the days 
of absence from work because of illness. 
The impact of obesity on the frequency 
and severity of absenteeism has been as-
sessed in several studies that have shown 
a positive relationship between obesity 
and increased absenteeism of medical 
cause.11 Obese workers, compared to non-
obese workers, have on average more days 
of medical leave of absence due to illness 
and accidents, affecting their attendance 
to work.12 It has also been suggested that 
reducing obesity and overweight in the 
workplace can improve the health status of 
the workers with chronic diseases and re-
duce absenteeism.13,14 Even though longer 
duration of absenteeism in obese workers 
has been reported previously, and several 
studies have addressed the question of 
the relationship between body mass index 

(BMI) and work productivity, the impact 
of changes in BMI on absenteeism re-
mains unclear.15-17 Increases in BMI, inde-
pendently of the BMI status, may be a risk 
factor for absenteeism. We conducted this 
study to examine the association between 
annual increase in BMI and prolonged ab-
senteeism of medical origin in a cohort of 
workers in a mining camp in Peru. 

Materials and Methods

Data Source

This retrospective cohort study used sec-
ondary data from a database of a historical 
cohort of workers from the medical center 
of a mining camp located in the region of 
La Libertad, Peru. As part of the occupa-
tional health protocol in the mining camp, 
workers had occupational medical assess-
ments as annual checkups and informa-
tion was registered on electronic medical 
records of the medical center (SisMedic 
software Omnia Medica, Peru). The infor-
mation from annual occupational medi-
cal assessments between 2006 and 2014 
was used as the data source for this study. 
The extracted analytical data for this study 
included BMI, time of medical leave, and 
other variables of interest that were con-
tained in the electronic database to be con-
sidered possible confounding or interven-
ing variables, eg, age, sex, education, type 
of work, and whether a worker had night 
shifts. All personal information was ex-
cluded. Included were the data from work-
ers who had BMI determinations in two 
consecutive years so that we could calcu-
late the change in BMI—that in the current 
year minus that in the last year. To obtain 
information on absenteeism, information 
registered on the time of medical leaves 
was used. Cases of medical leaves were 
used as units of analysis and all cases were 
included in the analysis. Records with in-
complete data on BMI and medical leaves 

TAKE-HOME MESSAGE

 ● Obesity and overweight are associated with work absentee-
ism of medical cause. 

 ● Although increased BMI has positive correlation with work 
absenteeism, the potential effect of the increment in BMI, 
regardless of the baseline BMI, as a predictor of work ab-
senteeism has not been studied. 

 ● Annual increase in BMI, regardless of baseline BMI, was 
found to be associated with prolonged absenteeism and 
might be an independent determinant of work absenteeism.
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were excluded from the study. 

Study Variables

Prolonged absenteeism was considered 
a dichotomous outcome variable and de-
fined as a leave of 30 days or more of the 
total number of workdays within the last 
year, vs the loss of 29 days or less, used as 
the comparison category. The explanatory 
variable was the annual increase in BMI. 
Change in BMI was defined as the dif-
ference in BMI measured in a given year 
and the BMI in the previous year for the 
same worker. Annual increase in BMI was 
considered a dichotomous variable with 
two categories: those who gained BMI, 
and those who had maintained their BMI. 
Those with decreased BMI in the last year 
were excluded from the regression analy-
sis to account for cases of severe disease 
and provide a fair comparison. Possible 
confounding variables were chosen based 
on what was allowed by the database se-
lecting those possibly associated with in-
crease in BMI and prolonged absenteeism. 
Confounding variables considered includ-
ed sex; age; the highest level of education, 
considered dichotomous (some college or 
higher, and secondary education or low-
er); type of work according to the degree of 
physical activity as a binary variable (op-
erational/field work, and administrative/
office work); and whether a worker had 
night shift work or not. 

Statistical Analysis

An initial descriptive analysis of the fre-
quencies of sick leave absences for each 
of the covariates was performed showing 
frequencies and percentages. The quanti-
tative variables were described in medians 
and IQRs after evaluation of normality 
with the Shapiro Wilk test. Bivariate as well 
as multivariate analyses were performed 
using the statistical population-averaged 
generalized estimating equation (PA-GEE) 
of the Poisson family and log link func-

tion to examine the relationship between 
the independent variables with prolonged 
absenteeism, obtaining crude and adjust-
ed relative risks (RR). This allowed the 
time adjustment of measurements made 
in the year in which the occupational data 
of each case of prolonged absenteeism 
were collected. Multiple regression analy-
sis provided adjusted RRs of the associa-
tions along with their 95% confidence in-
tervals (CI). All analyses were performed 
using the statistical package Stata® ver 11.1 
(StataCorp, TX, USA). 

Results

After excluding 1% of cases with incom-
plete information, 1347 sick leaves were 
obtained from the database between 2006 
and 2014. The median number of work-
days lost per case of sick leave was 6 (IQR 
2 to 13) days (Fig 1). Eight and half per-
cent of studied workers lost more than 
30 days during the last year (Fig 2). Mus-
culoskeletal, respiratory, and intestinal 

Figure 1: The distribution of workdays lost per case of sick 
leave. The green dashed line represents the median.
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diseases were the most frequent causes 
of sick leaves, accounting for 54.8% of all 
cases. The participants had a median BMI 

of 25.5 (IQR 23.7 to 27.6) kg/m2. The BMI 
increased in 300 (22.3%) cases in the last 
year; it did not change in 632 (46.9%), de-
creased in 415 (30.8%) cases; 11% of those 
with increased BMI, 6% of those who 
maintained their BMI, and 10.5% of cases 
with decreased BMI had prolonged absen-
teeism in the last year (mostly associated 
with chronic illness or cancer). The fre-
quency of obesity in the sample decreased 
from 8.59% in 2006 to 6.50% in 2014.

The characteristics of the cases of medi-
cal leave of absence with respect to each of 
the covariates are shown in Table 1. In 90 
(6.7%) cases of sick leave, the worker was 
male. The median age of studied work-
ers was 34 (IQR 30 to 40) years. In the 
adjusted model, it was found that those 
with increased BMI in the last year were 
more likely to have a sick leave of more 
than one month (adj RR 1.16, 95% CI 1.05 
to 1.29) (Table 2). It was also found that 
males, when compared to females, had a 
lower likelihood of prolonged absentee-
ism (crude RR 0.59, 95% CI 0.42 to 0.82; 
adj RR 0.47, 95% CI 0.42 to 0.52). Even 
though having a college degree or higher, 
and working in the operational unit, were 
not found significant predictors in univari-
ate analysis, they were significantly associ-
ated with prolonged absenteeism in multi-
variate analysis.

Discussion

Because of the multiple organizational, 
medical, and socioeconomic variables in-
volved in its genesis, the measurement 
of work absenteeism of medical origin 
has many challenges.18-20 However, there 
seems to be a consistent link between 
increased BMI and absenteeism, even 
though overweight has not been found to 
have a strong association with absence of 
medical cause.11 A study found that obese 
workers had at least 14 more days of ab-
senteeism when compared to workers with 

Figure 2: Box and whisker plot of days on sick leave against the 
change in BMI. Outliers are not shown. The green dashed line 
represents the cut-off of 30 days, we chose for our study.

Table 1: Characteristics of the cases with 
sick leave 

Variable n (%)

Sex

Female 127 (9.4)

Male 1220 (90.6)

Education

Secondary or lower 183 (23.8)

College or higher 586 (76.2)

Type of work

Administrative/office 56 (5.1)

Operational/field 1039 (94.9)

Night shift work

No 280 (21.3)

Yes 1033 (78.7)

Medical Absenteeism and Body Mass Index
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normal BMI.10 Another study with a large 
population data found that obese individu-
als were 1.7 times more likely to experience 
high level absenteeism (more than seven 
absences in the last six months) compared 
with non-obese individuals.21 In studies 
analyzing the association between obesity 
and absenteeism, reports of the associa-
tion between annual increase in BMI and 
absenteeism were lacking. 

Our study reported a median number 
of days of sick leaves of six days although 
there was a substantial variation (Fig 1). It 
was observed that almost half of the stud-
ied cases did not change their BMI in the 
last year; the BMI was increased in almost 
a quarter of the cases. This finding allowed 
to examine how influential was the in-

crease in BMI on the rate of absenteeism 
regardless of the baseline BMI. The exclu-
sion of cases with decreased BMI may have 
introduced bias. However, inclusion of 
these cases could have represented even a 
greater source of bias as some of those cas-
es would have been chronically ill; some of 
them might also intentionally be trying to 
reduce their weight specially because there 
was a general trend of weight reduction. 
We did find that more than one-tenth of 
cases with decreased BMI had prolonged 
absenteeism, which corresponded to 
chronically ill or cancer patients. We were 
not able to exclude these patients as the 
units of analysis were cases of sick leave 
and not workers. 

In the present study, workers with 

Table 2: Bivariate and multivariate analyses of increased BMI and work-related factors with prolonged absenteeism 

Variable

Absenteeism >30 days in the 
last year, n (%)

Crude RR (95% CI) Adj RR (95% CI)Yes No

BMI Increase

No 82 (71.9) 965 (78.3) 1 1

Yes 32 (28.1) 268 (21.7) 1.30 (0.91 to 1.86) 1.16 (1.05 to 1.29)

Sex

Female 16 (14.0) 111 (9.0) 1 1

Male 98 (86.0) 1122 (91.0) 0.59 (0.42 to 0.82) 0.47 (0.42 to 0.52)

Age, mean (range) (yrs) 36 (30 to 42) 34 (30 to 40) 1.01 (0.97 to 1.04) 0.97 (0.92 to 1.03)

Education

Secondary or lower 20 (24.4) 163 (23.7) 1 1

College or higher 62 (75.6) 524 (76.3) 0.97 (0.66 to 1.42) 2.09 (1.06 to 4.10)

Type of work

Administrative/office 4 (3.5) 52 (5.3) 1 1

Operational/field 109 (96.5) 930 (94.7) 1.31 (0.47 to 3.69) 2.09 (1.06 to 4.10)

Night shift work

No 18 (15.8) 262 (21.8) 1 1

Yes 96 (84.2) 937 (78.2) 1.33 (0.92 to 1.91) 1.38 (0.75 to 2.54)

R. Gomero, L. Murguía, et al
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sick leaves who increased their BMI had 
a higher rate of prolonged absenteeism 
regardless of the initial BMI. The risk of 
prolonged absenteeism was marginally 
increased in workers who experienced 
an increase in BMI in the last year (adj 
RR 1.16, 95% CI 1.05 to 1.29). Our study 
complemented previous reports suggest-
ing that absenteeism is associated with 
not only increased BMI but also with tem-
poral increase in BMI, regardless of the 
initial BMI. The results of this study sug-
gested that increases in BMI might predict 
the temporality of sick leaves. Therefore, 
controlling weight gain becomes a major 
goal in promoting health at work, even in 
non-obese workers, to potentially reduce 
absenteeism and improve productivity. 
This main finding of the present study was 
in line with previous reports that found a 
positive relationship between increased 
physical activity at the workplace and de-
crease in absenteeism.22,23 Also, the find-
ing that males, when compared to females, 
had a lower likelihood of prolonged absen-
teeism was compatible with previous re-
ports.24 Higher education and working in 
an operational unit were significantly as-
sociated with prolonged absenteeism after 
adjusting for confounding variables. Al-
though we do not have an explanation as to 
why higher education was associated with 
prolonged absenteeism, it is reasonable to 
expect that those workers who work in op-
erational units are more likely to have sick 
leaves due to trauma, join problems, and 
low-back pain. 

The present study had a number of lim-
itations that need attention. The analytical 
sample was extracted from a database of 
occupational medical records of a working 
population with occupational and environ-
mental characteristics of those of a mining 
camp. The results are therefore only gener-
alizable to similar populations. However, 
rather than studying a population of work-
ers, the study analyzed the relationship of 

annual increase in BMI and prolonged ab-
senteeism. This relationship can be further 
assessed in other populations. This study 
defined prolonged absenteeism arbitrarily 
as sick leaves of 30 days or more. This was 
done because after 30 days, workers were 
not followed in the occupational medicine 
records of the camp and often transferred 
to work for mining offices outside the min-
ing camp. Because prolonged absenteeism 
was defined with the cut-off of 30 days, it 
was not possible to assess the influence of 
BMI on short-term sick leaves. This study 
was also subjected to the information bias 
inherent to a historical longitudinal study, 
where important data may have been ex-
cluded. The data did not allow for the in-
clusion of other variables that could have 
been involved in the association of annual 
increase in BMI and prolonged absentee-
ism such as medical conditions and health 
risk factors other than obesity. However, 
possible intervening variables such as sex, 
age, education, and type of work were con-
sidered. In addition, night shift was includ-
ed in the analysis as shift work has been 
associated with metabolic syndrome.24 
Finally, some of the employees working 
in the study period were participants of 
health promotion programs that included 
the identification and monitoring of meta-
bolic diseases. This was reflected in the de-
creasing trend in the prevalence of obesity 
in the study population between 2006 and 
2014. However, this finding could not af-
fect our study, since it considered the an-
nual increment in BMI rather than obesity 
or high BMI. The analysis of absenteeism 
of medical origin may be more substantial 
when the temporal trend of the observed 
variations was also taken into account. Fi-
nally, our study had the limitation of ex-
amining the correlation and not causation. 
It is likely that the increment in BMI was a 
factor for prolonged absenteeism. Howev-
er, it is also possible that prolonged absen-
teeism was a factor for increment in BMI 

Medical Absenteeism and Body Mass Index
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as prolonged stay at home can predispose 
a worker to a sedentary lifestyle and thus 
increased BMI. 

In conclusion, in this study, the annual 
increment in BMI was weakly associated 
with the severity of medical absenteeism. 
Despite its limitations, this study might 
offer evidence that increase in BMI was 
a determinant of absenteeism of medi-
cal cause. This concept requires attention 
from employers and policy makers. Fur-
ther prospective research examining the 
impact of health conditions on work pro-
ductivity is necessary. The implementa-
tion of programs for health promotion in 
the workplace is not yet widely accepted 
among employers in many countries,26 
probably due to the insufficient evidence 
of benefit in different working popula-
tions and the potential resources required 
in follow-up of workers and monitoring of 
indicators related to different medical con-
ditions.27 Often, resources associated with 
health promotion and disease prevention 
in the workplace are a legal obligatory ex-
pense instead of an investment aligned 
with productivity. The high rates of over-
weight and obesity in working populations 
warrant the study of the consequences of 
associated health conditions on productiv-
ity. 

Conflicts of Interest: None declared. 

Financial Support: None.

References

1. World Health Organization. WHO. Workplace 
health promotion. Available from www.who.int/oc-
cupational_health/topics/workplace/en/ (Accessed 
October 10, 2017).

2. Maes L, Van Cauwenberghe E, Van Lippevelde W, 
et al. Effectiveness of workplace interventions in 
Europe promoting healthy eating: a systematic 
review. Eur J Public Health 2012;22:677-83. 

3. Schröer S, Haupt J, Pieper C. Evidence-based life-
style interventions in the workplace--an overview. 
Occup Med Oxf Engl 2014;64:8-12. 

4. WHO. Obesity and overweight. Available from 
www.who.int/mediacentre/factsheets/fs311/en/ 
(Accessed October 10, 2017).

5. Pischon T, Nöthlings U, Boeing H. Obesity and can-
cer. Proc Nutr Soc 2008;67:128-45. 

6. Bastien M, Poirier P, Lemieux I, Després J-P. Over-
view of epidemiology and contribution of obesity 
to cardiovascular disease. Prog Cardiovasc Dis 
2014;56:369-81. 

7. Andreyeva T, Luedicke J, Wang YC. State-level esti-
mates of obesity-attributable costs of absenteeism. 
J Occup Environ Med 2014;56:1120-7. 

8. Finkelstein E, Fiebelkorn lC, Wang G. The costs of 
obesity among full-time employees. Am J Health 
Promot 2005;20:45-51. 

9. Neovius K, Johansson K, Kark M, Neovius M. Obe-
sity status and sick leave: a systematic review. Obes 
Rev 2009;10:17-27. 

10. Jans MP, van den Heuvel SG, Hildebrandt VH, 
Bongers PM. Overweight and obesity as predictors 
of absenteeism in the working population of the 
Netherlands. J Occup Environ Med 2007;49:975-80. 

11. van Duijvenbode DC, Hoozemans MJM, van Poppel 
MNM, Proper KI. The relationship between over-
weight and obesity, and sick leave: a systematic 
review. Int J Obes (Lond) 2009;33:807-16.

12. Goettler A, Grosse A, Sonntag D. Productivity loss 
due to overweight and obesity: a systematic review 
of indirect costs. BMJ 2017;7:e014632. 

13. Fitzgerald S, Kirby A, Murphy A, Geaney F. Obesity, 
diet quality and absenteeism in a working popula-
tion. Public Health Nutr 2016;19:3287-95. 

14. Carpenter KM, Lovejoy JC, Lange JM, et al. Out-
comes and utilization of a low intensity work-
place weight loss program. Journal of Obesity 
2014;414987:7. 

15. Goetzel RZ, Gibson TB, Short ME, et al. A multi-
worksite analysis of the relationships among body 
mass index, medical utilization, and worker produc-
tivity. J Occup Environ Med 2010;52 Suppl1:S52-58. 

16. Burton WN, Chen CY, Schultz AB, Edington DW. The 
economic costs associated with body mass index in 
a workplace. J Occup Environ Med 1998;40:786-92. 

17. Sanchez Bustillos A, Vargas KG, Gomero-Cuadra R. 
Work productivity among adults with varied Body 
Mass Index: Results from a Canadian population-

R. Gomero, L. Murguía, et al

a r t i c l e



www.theijoem.com Vol 9, Num 3; July, 2018136136

a r t i c l e

based survey. J Epidemiol Glob Health 2015;5:191-
9. 

18. Mattke S, Balakrishnan A, Bergamo G, Newberry 
SJ. A review of methods to measure health-related 
productivity loss. Am J Manag Care 2007;13:211-7. 

19. Lofland JH, Pizzi L, Frick KD. A review of health-
related workplace productivity loss instruments. 
PharmacoEconomics 2004;22:165-84. 

20. Gomero Cuadra R, Llap Yesan C. Medically related 
work absenteeism at the Toquepala Hospital year 
2001. Rev Medica Hered 2004;15:95-100. 

21. Tucker LA, Friedman GM. Obesity and absenteeism: 
an epidemiologic study of 10,825 employed adults. 
Am J Health Promot 1998;12:202-7. 

22. van den Heuvel SG, Boshuizen HC, Hildebrandt VH, 
et al. Effect of sporting activity on absenteeism in a 
working population. Br J Sports Med 2005;39:e15. 

23. Losina E, Yang HY, Deshpande BR, et al. Physical 

activity and unplanned illness-related work absen-
teeism: Data from an employee wellness program. 
PLoS One;12. Available from www.ncbi.nlm.nih.
gov/pmc/articles/PMC5417546/ (Accessed October 
10, 2017).

24. Akerlind I, Alexanderson K, Hensing G, et al. Sex dif-
ferences in sickness absence in relation to parental 
status. Scand J Soc Med 1996;24:27-35. 

25. Karlsson B, Knutsson A, Lindahl B. Is there an asso-
ciation between shift work and having a metabolic 
syndrome? Results from a population based study 
of 27,485 people. Occup Environ Med 2001;58:747-
52. 

26. Baicker K, Cutler D, Song Z. Workplace wellness 
programs can generate savings. Health Aff Proj 
Hope 2010;29:304-11. 

27. Aldana SG. Financial impact of health promotion 
programs: a comprehensive review of the litera-
ture. Am J Health Promot 2001;15:296-320. 

Editorial Freedom at The IJOEM

The IJOEM is an international peer-reviewed journal which will publish articles 
relevant to epidemiology, prevention, diagnosis, and management of occupational 
and environmental diseases. It will also cover work-related injury and illness, ac-
cident and illness prevention, health promotion, health education, the establish-
ment and implementation of health and safety standards, monitoring of the work 
environment, and the management of recognized hazards. The IJOEM adheres to 
the World Association of Medical Editors (WAME) Policy on “The Relationship 
between Journal Editors-in-Chief and Owners” available at www.wame.org/re-
sources/policies#independence. More specifically, the Editor-in-Chief has edito-
rial independence and as such has full authority over the journal's editorial content 
including how and when information is published. Editorial decisions are based 
solely on the validity of the work and its importance to readers, not on the policies 
or commercial interests of the owner.

The IJOEM is the official journal of the National Iranian Oil Company (NIOC) 
Health Organization. The NIOC Health Organization—established as an indepen-
dent entity—provides health and medical services to the population, including to 
NIOC employees and their families. Neither the NIOC nor the NIOC Health Or-
ganization interferes in the evaluation, selection or editing of individual articles, 
either directly or by creating an environment in which editorial decisions are 
strongly influenced.

Medical Absenteeism and Body Mass Index


