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Obesity incidence is related to month of birth
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ABSTRACT

Objective: The relationship between the month of birth and obesity status of individuals has been claimed but not proven convincingly.
We aim to provide more evidence towards the presumed relationship between month of birth and physical characteristics of

individuals.

Materials and Methods: We used a Bio-impedance device to determine physical characteristics of 3,000 informed volunteers who

attended our clinic.

Results: We found that the individuals who were born in the first three months of the year were heavier, taller and older than the

applicants who were born in later months of the year.

Conclusion: We can conclude that the month of birth was significantly related to obesity incidence. We believe that this information
will add to the knowledge on the importance of the relationship between birth month and physical and health characteristics of

individuals living in a country with extreme seasonal temperatures.

Keywords: Body mass index, Weight, Fat content, Season

1. INTRODUCTION

Month of birth has been claimed to be correlated with the
prevalence and incidence of many diseases and disorders [1,
2]. Even physical characteristics and psychological parameters
claimed to be related to the month of birth [3, 4]. For example, a
German group studied six million cardiovascular deaths between
1992 and 2007 and reported that deaths due to cardiovascular
problems both in men and women were significantly less in
individuals who were born in the month of May compared with
the individuals who were born in other months of the year [5].
Benegas et al., investigated the effect of seasonal variation in
mean systolic blood pressure in Spanish population and found
that the greatest difference in systolic blood pressure occurred
between adults born in spring (134.1 mmHg) and those born in
autumn (140.3 mmHg) [6]. In another study by the same group,
it was shown that male adults born in summer are 1.7 cm taller
than their counterparts born in winter [3].

Around the globe, there are studies that used large data such
as a Chinese study on 487,529 adults showing that the spring
- and early summer-born adults have higher body mass index

and waist circumference and shorter leg length than autumn
- and winter-born adults [7]. Also, a UK study on 450,000
adults showed that season of birth is associated with birth
weight, pubertal timing, adult body size and even educational
attainment [4]. Similarly, a Japanese study used data from 69,693
children and showed that spring born children were taller and
heavier than winter born children, but the prevalence of obesity
did not vary with the season of birth [8]. A Polish study’s finding
on 1,241 children, though using a smaller sample than the
Japanese study, found the opposite, i.e, children born in April
to September were generally shorter and less heavy than those
born in October to March [9]. A similar finding to the Polish
study came from a South African study that investigated 1,165
adults and showed that individuals born in February to July
were shorter and weighed less (by 13 to 17% of the standard
deviation) than those born in August to January [10].

As briefly summarized above, many studies exist regarding
the importance of the month of birth not only on the physical
characteristics of individuals but also on the prevalence,
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incidence, and resistance to diseases and even on the success
in schooling. However, the results of these studies do not
exactly match. There may be confounding factors such as the
hemispheric differences since when the Northern hemisphere is
enjoying sunlight and heat in the months of May to September,
the Southern hemisphere in the same time is going through
winter. Despite this obvious difference in times of heat / sunlight,
hemispheric differences for the cause of the above findings
have been rejected by Henneberg and Louw on the grounds
of finding similar effects of birth month on individuals living
in the Southern and Northern hemispheres [11]. They have
suggested that rather than the local heat / sunlight, a common
factor for the entire globe, possibly related to the ellipsoid shape
of the orbit of the planet, may be responsible [10].

Living in a country that enjoys extremes of temperature in
seasons, we wished to examine the relationship between the
months of births and obesity status of 3,000 individuals who
attended our clinic.

2. MATERIALS and METHODS

This study was performed on outpatients who applied to our
Sports Physiology clinic due to obesity from 2015 January to
2017 July. The study was approved by the Local Ethics Committee
Three thousand subjects signed informed consent forms prepared
by the human ethics committee. The heights of the subjects were
measured while they were barefooted and back touching a wall.
For each subject, we used a Bio-impedance device (Tanita BC418,
Switzerland) to determine body weight, body mass index (BMI),
fat percentage, fat weight and fat free mass (muscle weight). Mean
and standard deviation of these values are shown in Table I. We
have then formed a table to indicate the mean values of these
variables against the month of birth (Table II).

Statistical Analyses

For each of the physical characteristics data we used Trendline
analyses (4™ level Polynomial Trendline; Excel 2016).
Trendline analysis is a linear least squares regression tool that
can be employed to provide some correlation to data points
that are seemingly not linked at all. Using this analysis tool,
we built line of best fit graphs to illustrate concurrent effect of
the month of birth on physical characteristics of individuals.

We have also used the z-test to see the dissipation between
the average values of each month compared with the average
value for the entire year for each of the variables. We used the
following formula to obtain the z-value:

(Average value for one month — Average value for the year) /
Standard Deviation value for the year

Significance level was set to p<0.05. We further examined the
z-test values using a non-parametric test to illustrate the months
of special importance for physical characteristics of individuals.

3. RESULTS

Examination of the 3,000 outpatients of our obesity clinic
using Trend analysis we found significant relationships
between the month of birth and age of the applicants; weight
of the applicants; height of the applicants; BMI and fat free
mass and fat mass values of the applicants. Age and month of
birth, the height, the weight, fat weight, muscle weight, BMI,
and fat percentage of the applicants are given in figures 1-7.

Table I. Descriptive characteristics of individuals

Mean SD
Age (year) 29.3 16.3
Height (cm) 157.5 22,6
Weight (kg) 89.7 109.2
BMI ( kg/m?) 35.2 216
%Fat 38.9 12.8
Fat weight (kg) 35 17.6
Muscle weight (kg) 51.8 17.7

Table I1. Z-test results for the entire data for 3,000 subjects. Z-value
was obtained; for example for the distribution of height for the month
of January as follows:

Z = Average height value for January — Average height value for the
entire year / Standard Deviation for height value for the entire year.

Age Height Weight BMI Fat% Wiia;ht Q/Ivlellsgll;

January 0.18* | 0.07** | 0.1* | 0.1* | 0* 0.12* | 0.07*
February 0.18* | 0.15* | 0.03 | 0.1* | 0* 0 0.07*
March 0.12%* | 0.07** | 0.1* | 0.1* | 0* | 0.06* | 0.07*
April 0.12*%* 0 0 0.1* | 0* 0 -0.07
May 0.12%* 0 -0.03 0 0* 0 -0.07
June -0.06 0 -0.03| 0 0* 0 -0.07
July -0.24 0 -006| 0 |-0.12| -0.06 | -0.07
August -0.18| -0.07| -013 | -0.1 | -0.12 | -0.12 | -0.13
September | 0.06 | 0.07* | 0.06** | 0.1* | 0* | 0.06** 0**

October -0.06 | 0.15* 0 0 |-012| -0.06 | 0.07*
November | -0.12 0 -0.03 0 |-012| -0.06 | -0.07
December | -0.06 | -0.07 | -0.03 0 |-012| -0.06 | -0.07

In Table II, the highest z-values are indicated by the single
asterisk and second highest z-values indicated by the double
asterisks. As can be noted, first three months of the year had the
highest z-values for all the variables tested. Furthermore, month
of September also had high z-values.

A non-parametric Sign test was then used to distinguish
significant birth months from the z-test table. For that we used
the number of occurrences of the highest and second highest
values for seven variables tested in each of the birth months.
January and March had 7 out of 7 high z-values (p<0.001) and
September had 6 out of 7 high z-values (p<0.01).
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Figure 1. Age of the applicants and month of birth were significantly
correlated (R2 = 0.7134; p<0.01): As can be seen, the participants born
in the first five months of the year were older when they applied to our
obesity clinic compared with the persons born in the months from June
to December.
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Figure 2. The height of the applicants had two peaks: One peak in
February and the other peak in October. The trend again was significant:
R2 = 0.6363 (p<0.01)

WEIGHT OF APPLICANTS

R*=0.5934
)
=
=
I
0
e
B
¢
82
1 3 5 7 9 11

MONTHS

Figure 3. The weight of the applicants had one peak: One peak in the first
three months of the year. The trend again was significant: R2 = 0.5934
(p<0.05)
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Figure 4. The fat weight of the applicants also had one peak: Very similar
to the finding in the weight of the applicants, fat weight also had one peak
and that was occurring in the first three months of the year. The trend
again was significant: R2 = 0.572 (p<0.05)
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Figure 5. Muscle weight of the applicants had two peaks: One peak in the
first three months of the year and the other peak in October. The trend
again was significant: R2 = 0.7375 (p<0.01). Similar to the Trendline
curve for the height of the individuals.
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Figure 6. BMI of the applicants had a single peak: There was only one
peak in the first three months of the year. The trend again was significant:
R2 =0.4594 (p<0.05)
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Figure 7. Percentage fat of the applicants had one peak: The peak appeared
in the first three month of the year. The trend again was significant: R2 =
0.4999 (p<0.05)

4. DISCUSSION

We have two original findings to report in this investigation:
Firstly, we found that the age of the applicants was the highest
in the applicants who were born in early months of the year and
again this number has reduced in applicants who were born in
later months of the year. Secondly, the subjects who were born
in the early months of the year were taller, heavier and had more
muscle and fat mass than the subjects born in other months of
the year.

Older age applicants in early months of the year: This finding is
difficult to explain since the age of applicants is not expected to
vary with months of the year. However, the fact that birth years
are utilized to calculate the age of individuals may introduce a
slight error in the age calculations since at any time of the year
the January born individuals should be “older” than others
who are born in later months of the year. This calculation
error strengthens our findings further as we have found that
January born individual were older when they have applied to
our clinic. The only explanation that we can think of for this
unusual finding is the suggestion that self-awareness increases
with age [12]. It has been reported by a group of researchers
in Tanzania that obesity awareness increases with the age of
individuals and older people become more self-aware than the
younger individuals regarding body fat [12]. Therefore, it is not
surprising that the older individuals are more aware about the
consequence of being fat and hence may respond to our clinic to
find a solution to their weight problem.

Taller, heavier, and more obese applicants are born in the early
months of the year: Comparison of our findings with that of
the previously reported height and obesity incidences vary very
much. For example, a Chinese study showed that spring — and
early summer-born adults had shorter legs, higher body mass
index and wider waist circumference [7]. A Japanese study
showed that spring born children were heavier and taller than

winter born children, but the prevalence of obesity did not vary
with the season of birth [8]. A Polish study found the opposite,
i.e., children born in April to September were generally less
heavy and shorter than those born in October to March [9]. A
somewhat similar finding to the Polish study came from a South
African study that showed that individuals born in February to
July were weighed less (by 17%) and shorter than those born
in August to January [10]. A British study showed that in men,
BMI and the prevalence of obesity (BMI > or = 30 kg/m2) varied
as a function of birth month and was greater among those
born between January to June period than among those born
in between July to December [13]. Benegas et al. have shown
that male adults born in summer are 1.7 cm taller than their
counterparts born in winter [3].

Our findings are similar but not the same as the Polish, British
and South African studies where early month of the year was
included in the birth month for more obese, heavier and taller
adults. Therefore, there must be other factors underlying the
current finding than simply to the seasonal temperature variation
since during January, Turkey is in the middle of winter while
South Africa is enjoying the height of summer. It is well-known
that the environmental conditions (food, temperature and
rainfall) in the Southern Hemisphere six months out of phase
from those in the Northern Hemisphere. Consequently, the
similarity of our findings to those from the Southern Hemisphere
suggests a factor common for the entire globe, possibly related
to the ellipsoid shape of the orbit of our planet around the sun
[11]. It is well-known that the earth has an ellipsoid orbit around
the sun and the sun is positioned in one of the two focal points
of earth’s ellipsoid orbit. The world comes closer to the sun in
the Northern winter / Southern summer months and hence it is
axiomatic that it would receive more energy and babies born in
these months may be fed from food that are richer in nutrients
compared with the babies born in later months of the year [10,
11]. Furthermore, it has been shown that the infant weight gain
in the first week of life is related to overweight at age 2 [14].
Therefore, overweight babies born in the high energy months
may be heavier when they reach adult ages [15].

Conclusion

We found that the month of birth was significantly related to
obesity incidence. Individuals born in early months of the year
were heavier, taller and more obese than individuals born in later
months of the year. This information adds to the knowledge on
the importance of the relationship between birth month and
physical and health characteristics of individuals living in a
country with extreme seasonal temperatures. This information
can be useful in predicting the health and welfare status of
individuals and their awareness on their conditions.

Limitations of study: The study examines only the obese
people who applied to our clinic. It does not include non-
obese individuals. Lack of simple statistical analysis may be the
limiting factor of the study.
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