
INTRODUCTION:
Diseases are now considered to be multifactorial in
origin. Mere presence of one factor is not sufficient to
initiate a disease process.Currently there is a growing
interest in job-related trauma; one such risk factor is
working in irregular timings. Sleep wake timing in the
human body is controlled by a complex interplay of a
biological clock regulating the transition between dark
and light cycle (day/night).  Sleep rhythm is uniform in
all human beings, which is maintained by the endogenous
clock. Suprachiasmatic nucleus in the anterior hypotha-
lamus plays a major role besides the peripheral oscillators
in the organs.1 Sleep cycle (Day/Night) of an individual
which maintains body hemostasis results in a state when
body metabolic pathways are operational and oscillating
to storage pathways during sleep. However, this alternate
swing between storage, metabolism and overnight fast
are regulated by certain hormones namely insulin/
Glucagon ratio, which in turn is influenced by day and
night oscillation; this sleep wake time are distressed due
to rotatory/split shift work.2

Obesity has now become a pandemic dilemma, according
to WHO, obesity is the most overlooked public health
problem.3 It is currently a worldwide challenge, having
multiple determinants, nevertheless job related factors
are drawing major attention from research community.
The prevalence of elevated body mass index and obesity
in several Asian countries is about 3.0%.4 The computer
age has led to many changes in life style; several workers
are now working online in night shifts, students with part-
time jobs, 24-hours-economy,video-game shops, all

have influenced daily life at the expense of sleep
shape.The perfunctory glance illustrates the complexity
of changed life-style and behavioral cycle that has been
found to be variably associated with the change in
disease pattern. Rotatory shift workers are frequently
found to be obese. Multiple studies have linked linear
association between short sleep duration and weight
gain. It was observed that increased intake and decreased
energy utilization seen in split sleep pattern as in irregular shift
worker is one of the factor associated with weight gain.5,6

Proximate research postulated that intentional variations
to natural sleep duration effect BMI, and familial pattern
did not seem to play any role.7 Prior researches with
major focus on sleep/wake parameters suggested a
positive relationship between sleep cycle and obesity.8

BMI, which stands for body mass index is a precise
bench mark to draw a conclusion if the individual is
normal, overweight or underweight. It is valuable because
if BMI ascends or descends from the ideal range, it has
a linear association with the health issues.9 It was also
witnessed that irregular shift workers were unable to
participate in programmed sports and exercise which
might have further contributed to elevated body mass
index.10 Chronic diseases, for instance diabetes,
hypertension and cardiovascular disease now appear as
new challenge which are mostly prevalent in overweight
individuals.11

With this background, aim of the study was to assess
the impact of the irregular sleep/wake oscillation on
body mass index and to determine relationship between
sleep configuration and obesity.

METHODOLOGY:
This was a cross-sectional study conducted between
November 2013 and May2015 in Dow University
Hospital Karachi. A universal sample included all health
care providers working in rotatory/split shifts.
Demographic characteristics including age,gender,
education and vocational status was identified. Subjects
exclusively working in irregular shifts who were healthy
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and fit to participate were included, while subjects with
history of any chronic morbidity like diabetes,
hypertension, nicotine use, drug abuse, mental illness,
on any psychiatric treatment, pregnant women, and
under 18-year-age were excluded. The study population
was working 8-hour per day, and were rotated every ten
days; the direction was from morning to evening-shift
and finally night shift.The study was preceded by a pilot
study examining 12 subjects.
Then final study was initiated after obtaining written
informed consent from the enrolled subjects, and a
formal written permission from the hospital
management.The measuring tool was BMI calculator
from Heart foundation Australia using the formula, Body
weight (kg) divided by squared height (m2). Anthropome-
tric measurement included height and weight. Height
was recorded in centimeter and weight was obtained in
kilogram. Calculated BMI was split in to three categories;
underweight, normal weight, and overweight, based on
recommended age and gender. BMI of female and male
participants was segregated. Healthy BMI range was
between 18.5-25. Obesity was defined as a body mass
index = 25 kg/m2 for Asian countries(WPRO criteria),
and underweight below 18.5. These categories have
been proven useful measurement for most people over
18 years. All data analysis was carried out on SPSS
version 20. Quantitative variables were presented by
their mean ± SD while qualitative variables were
presented by frequency and percentages.

RESULTS:
Participants in the current study were104; however, 91
complete data forms were received. Response rate was
87.50 %. Most of the subjects in the current study were
males, 54 (59.30%), whereas female subjects were 37
(40.70%). Mean age was 27.78±5.78. The number of
subjects within the healthy BMI range were 56 (61.5%),
which included 38 males (70.4%), and 18 females
(48.6%). The obese category comprised 25(31.9%)
participants and amongst them 16 women (43.2%) and
9 (16.7%) men were included. The number of
underweight subjects were 10 (13.8%) and included 3
(8.10%) females and 7 (13.0%) males (Figure-1).

DISCUSSION:
Our results did not reveal a correlation between
rotatory/split shift work and increased body mass index,
however, more women shift workers were observed to
be overweight as compared to males shift workers.
Many chronic diseases, such as Type-2 diabetes and
metabolic syndrome have been known to be directly
related to overweight.12 A new window was unlocked
with the introduction of graded cutoff points to determine
BMI by WHO in Asian population, the objective of the
cut off points was to classify on a continuum the level
where the subjects should be placed on BMI scale, still
BMI and those cutoff points could not correlate
overweight and chronic diseases in isolation without
considering other risk factors.13 Prior research had
revealed that direction of shift work and its frequency
were related to negative health consequences,14 hence,
split shift work must be addressed from various
perspectives including duration and frequency of night
shifts.15 Newer approach of introducing healthy shift
schedule had a promising health influence.16,17 It was
observed in the current study that our subjects were
mostly sleep deprived. Anthropometric measurement
included height and weight. Waist to hip ratio was not
included in our study since it was witnessed from prior
data that waist to hip ratio might result in false inference,
as waist measurement was influenced by the parity of
the women.18

Proximate researches had published various health effect
of this type of split sleep structure that could initiate
unhealthy practices by the employee; de-synchronization
of endogenous circadian sleep rhythm made them
vulnerable for irregular meals that had further increased
the chances of weight gain.19,20 The prior researches had
also evidenced that minor changes in eating habit were
leading to cumulative effect.21 The relationship between
sleep deprivation and overweight dates back to sixties,
when analysts indicated a link between body weight
change and sleep disorders.22 Present study was meant
to further strengthen previous observation.
Although mechanism of sleep architecture and weight
related changes were well described in the past, however,
there was scarce knowledge about the relationship
between sleep and obesity. Prior research had observed
that a low caloric diet might had an association with a
low level of sleep-inducing gut peptide,which in turn
effect the waking hormone orexin which modulates the
sleep/wake cycle.23 Previous research also observed
increased prevalence of depression among split shift
workers, which might in turn be responsible for increased
food intake and overweight. Earlier studies had focused
on depression being responsible for obesity, therefore
it became necessary to identify depression as a variable
when analyzing the link between split work and weight
gain.24 A recent study on Australian subjects revealed
that the people with sedentary jobs were more active
during free time as compared to the individuals engaged
mostly in walking and heavy work occupation.25

From sleep-wake time system perspective, human body
was not meant for nocturnal eating. It was demonstrated
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Figure: 1
Graphical presentation of BMI among health care providers
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that feeding at night increased the LDL/HDL profile.26

It was also observed that glucose balance descended
from dawn to dusk.27 Body clock was also evidenced to
play a crucial role on plasma triglyceride level, with
elevated nocturnal level which itself was an underlying
risk factor for cardiovascular pathology.28 For a long
time, split shift-work had been vital to deliver essential
services. Over the years man made environment has
changed life style. Currently, the desynchronized
environment and its interaction with man’s endogenous
rhythm imposed penalties to the human body. The new
jobs opening in call centers, shopping malls, 24/7
banking, as well as early morning shifts have affected
the life pattern of a common man. Many employees are
currently working outside day light range which is not
harmonized to the natural biological rhythm with in
human body, thereby producing diseases like
hypertension and glucose intolerance.29 Currently
irregular shift employment ranges from 13–20% in
Europe and the United States. Multiple well-controlled
epidemiological studies advocated irregular shift work
as an independent variable of elevated BMI.30 However,
there were certain limitations in our study. The sample
size was relatively small, and the subjects were from a
multicultural slum area.

CONCLUSION:
Despite the limitation of the current study, it was observed
that split shift work is an independent risk factor for
increased BMI. Identification of irregular sleep cycle
as an underlying mechanism leading to obesity
necessitates further evaluation of rotatory shift on BMI
in diverse geographical meridian since no data is available
from this region.
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