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ABSTRACT

Background. Obesity is well known cause of various diseases. However, there are only a few studies which enable to
compare directly the magnitude of risk in different groups of chronic diseases.

Objectives. The aim of presented paper was to identify a magnitude of the risk of chronic diseases attributable to overweight
and obesity on the basis of data on weight and height self-reported by respondents.

Material and methods. The survey was conducted among 402 Warsaw inhabitants selected by non-random method.
Overweight and obesity was measured by Body Mass Index (BMI) on the basis of the data of weight and height reported
by respondents. According to WHO criteria the normal weight is defined as BMI 18.5 — 24.9 kg/m?, overweight as BMI
25.0 —29.9 kg/m?, and obesity as BMI 30 kg/m? or more. The following groups of chronic diseases were included: cancer,
diabetes and other endocrine diseases, mental disorders, cardiovascular diseases, respiratory diseases, digestive diseases,
arthritis and allergy disorder.

Results. Obesity measured by self-reported method was recognised as significant risk factor for diabetes (OR=9.6, CI: 2.0-
152.8), respiratory diseases (OR=10.6, CI: 3,0-333,7), cardiovascular diseases (OR=5.2, CI: 1.9-108.3), arthritis (OR=6.3,
CI: 2.4-266.7), digestive diseases (OR=3,8, CI: 1.3-83.6) and mental disorders (OR=5.8, CI: 1.5-29.1), while overweight
significantly increased the risk of diabetes (OR=4.4, CI: 1.2-10.8), respiratory diseases (OR=3.2, CI: 1.4-22.2), cardiovas-
cular diseases (OR=2.9, CI: 1.2-6.4) and arthritis (OR=3.0, CI: 1.1-9.6)

Conclusions. Our findings showed that data on weight and height collected by survey method provide some information
about the magnitude of the risk regarding particular groups of diseases attributable to overweight and obesity, nevertheless,
underestimation of BMI calculated in this way should be taken into account.
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STRESZCZENIE

Wprowadzenie. Otytos¢ jest dobrze poznang przyczyna réznych chordb. Jednakze istnieje jedynie niewiele badan, ktore
umozliwiaja bezposrednie pordwnanie wielkosci ryzyka w réznych grupach choréb przewlektych.

Cel. Celem niniejszych badan byto okre$lenie wielkosci ryzyka wystgpienia chordb przewlektych, ktore mozna przypisaé
nadwadze i otytosci na podstawie danych o masie ciata i wzro$cie okreslonych przez respondentow.

Material i metody. Badania ankietowe przeprowadzono wsrod 402 mieszkancow Warszawy wybranych metodg nielosowa.
Nadwagg i otytos¢ mierzono za pomocg wskaznika Body Mass Index (BMI) w oparciu o dane o wadze i wzroscie podane
przez respondentow. Zgodnie z kryteriami Swiatowej Organizacji Zdrowia (WHO) prawidtowa mase ciata okreslono jako
BMI 18.5 — 24.9 kg/m?, nadwagg jako BMI 25.0 — 29.9 kg/m?, a otytos¢ jako BMI 30 kg/m? lub wigcej. Wiaczono naste-
pujace grupy chordb przewlektych: cukrzyca i inne choroby przemiany materii, choroby nowotworowe, uktadu krazenia,
uktadu oddechowego, uktadu trawiennego, reumatyczne, zaburzenia psychiczne i alergiczne.

Wyniki. Otylo$¢ okreslona na podstawie pomiaréw dokonanych przez samych respondentdw rozpoznano jako istotny
czynnik ryzyka cukrzycy (OR=9.6, CI: 2.0-152.8), chorob uktadu oddechowego (OR=10.6, CI: 3.0-333.7), chorob uktadu
krazenia (OR=5.2, CI: 1.9-108.3), chorob reumatycznych (OR=6.3, CI: 2.4-266.7), choréb uktadu trawiennego (OR=3.8,
CI: 1.3-83.6) i zaburzen psychicznych (OR=5.8, CI: 1.5-29.1). Nadwaga znaczaco zwigkszata ryzyko cukrzycy (OR=4.4,
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CI: 1.2-10.8), chordb uktadu oddechowego (OR=3.2, CI: 1.4-22.2), choréb uktadu kragzenia (OR=2.9, CI: 1.2-6.4) i chor6b

reumatycznych (OR=3.0, CI: 1.1-9.6).

Whioski. Wyniki niniejszych badan pokazaly, ze dane o wadze i wzro$cie zebrane metoda ankietowa moga w pewnym
stopniu dostarczy¢ informacji o wielkosci ryzyka, jakie mozna przypisa¢ nadwadze i otylosci, niemniej jednak nalezy

uwzgledni¢ niedoszacowanie BMI obliczonego w ten sposob.

Stowa kluczowe: nadwaga, otytosc, choroby przewlekte

INTRODUCTION

Obesity is one of the most dangerous risk factors
of premature death and morbidity of the large number
of chronic diseases, simultaneously creating the high
costs in community, as well as at individual level. In
the high-income countries obesity are recognised as the
third risk factor caused death (after tobacco use and high
blood pressure) and annually have been responsible for
700 000 deaths, i.e. 8.4% of all deaths [47]. The preva-
lence of obesity in Europe and many other industrialised
countries outside Europe has significantly increased
over the past several decades [12]. The data available
from Health Interview Survey (HIS), which has been
carried out simultaneously in 19 European countries,
found the proportion of overweight and obese people
in adult population varied between 51% and 69% for
men, and 51% and 57% for women, while prevalence
of obesity ranged from 8% to 25% for men, and from
8% to 24% for women [9].

The prospective and methodologically reliable stu-
dies conducted on the large cohorts provided evidences
that obesity, and in the certain cases overweight, were
significant risk factors for mortality and morbidity.
The wide range of chronic diseases was recognised as
obesity-related. Increased risk of developing diabetes
[1, 6,14, 17, 22] and other endocrine diseases [6], car-
diovascular diseases [1, 8, 17, 22, 33, 38], respiratory
diseases [4, 6, 17, 34], digestive diseases [5, 17,22, 31],
arthritis [1, 6, 16, 23], and some cancers [1, 17, 24, 25]
by overweight and obesity was generally confirmed.
Obesity increases the risk of all-cause mortality [3, 13,
30], as well as cause-specific mortality [46]. As oppo-
sed to obesity, the existing studies did not confirm that
overweight is a risk factor for mortality. Furthermore,
some investigations may suggest that overweight could
protect against premature death [30].

Obesity is seen as a serious threat to health also in
Poland [20, 40]. However, to our knowledge, there were
no studies in Poland that estimated the risk of chronic
diseases related to obesity. The aim of presented paper
was to define the risk of wide range of chronic diseases
attributable to overweight and obesity, with BMI me-
asured by self-reported weight and height.

MATERIAL AND METHODS

The presented analysis is a part of the wider scien-
tific project concerning social participation in health
reform [39]. One of the main purposes of the project
was to assess the usefulness of information collected
by self-administrated questionnaire for developing
more effective health policy. Data were collected during
April — June 2011. The participants were selected by
non-random method. The questionnaires (with return
envelopes) were delivered to 1700 households located
in the buildings inhabited at different time in order to
obtain the sample varied by age and the level of afflu-
ence. The house were selected by all authors, according
to their knowledge of inhabitants. All districts were
included in proportion to the number of residents. Par-
ticipation in the study was voluntary and anonymous,
therefore, the data were completed by non-addressed
questionnaires. Inhabitants returned 406 questionnaires,
of which 402 correctly completed were analysed. The
low response rate was discussed in our previous article
[39]. Compared to the structure of Warsaw population,
in our sample women, older persons (over 44 years),
the high educated, pensioners and chronically ill were
over-represented. A more detailed description of the
sample and content of questionnaire was presented in
our previous studies [39].

The Body Mass Index (BMI), recommended by the
WHO for health survey, was used to define overweight
and obesity. BMI was calculated by the weight in kilo-
grams divided by squared height in metres. According
to the WHO recommendations, BMI<18.5 is classi-
fied as underweight, 18.5<BMI<25.0 normal weight,
25.0<BMI<30.0 overweight, BMI>30 obese [18]. In
our study only the five respondents were underweight
(1.3%), therefore this group has been excluded from
further analyses. In order to collect information on the
chronic diseases, the respondents were asked, whether
they are under continuous medical supervision due
to their illness. Then, they pointed to which group of
diseases includes the disease they suffer from. When
preparing the list of chronic diseases, it was assumed
that the list should include the basic groups of diseases
covered by ICD-10. Therefore, the following groups
of diseases were included: cancer, diabetes and other
endocrine diseases, mental disorders, cardiovascular di-
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seases, respiratory diseases, digestive diseases, arthritis
and allergic disorders.

The Epi Info processing, database and statistical sys-
tem for epidemiology for microcomputer was applied
for establishing database and statistical analyses. The
Kruskal-Wallis non-parametric test for differences be-
tween medians was used for the analyses of differences
in BMI indicators, while Chi-square test was used to
determine the prevalence of obesity and overweight The
risk value of overweight or obesity for chronic diseases
was estimated by odds ratios (OR). Both the unadjusted
OR and adjusted for gender, age and education (Mantel-
-Haenszel summarised stratified OR) were presented.
The significance was accepted at the level of p<0.05.

RESULTS

Out of the 382 respondents, who reported their
height and weight, less than half had body mass within
the norm, every third was overweight, and one in seven
was obese (Table 1). The prevalence of overweight
was considerably higher in men, while the difference
between genders in obesity was slight. The percentage
of overweight people increased with age, while in the
obese the noticeable difference was found between the
youngest group and those over 44 years. Although the
average BMI scores significantly differentiated the
respondents varied by the level of education (the lower
level of education the higher BMI), nevertheless the
differences in distribution of overweight and obese in
relation to education were too small to reach statistical
significance.

People suffering from diabetes, respiratory diseases,
cardiovascular diseases and arthritis were characterised
by the highest BMI scores (Table 2). Obesity and also
overweight were found to be significant risk factors for

the most chronic diseases. Obesity increased the risk
of occurrence of diabetes and respiratory diseases 10
times, while cardiovascular diseases, arthritis, digestive
diseases and mental disorders from almost 4 to 6 times.
Overweight increased 4 times the risk of occurrence of
diabetes, and 3 times the risk of respiratory diseases,
arthritis and cardiovascular diseases. The risk of obesity
in cancers analysed together, as well as for endocrine
disorders (without diabetes) and allergic disorders was
not found.

DISCUSSION

Results of our study showed that obesity genera-
ted highest risk for diabetes and respiratory diseases,
followed for arthritis, mental disorders, cardiovascular
diseases and digestive diseases. The previous studies
have generally confirmed this sequence, regardless of
how the risk was defined. If the population-attributa-
ble fraction (PAF) was used, 39% - 79% of diabetes,
11% - 39% of cardiovascular diseases, 13% - 23% of
arthritis and 12% - 48% of digestive diseases found to
be attributed to obesity [1, 22, 26, 43].

In the previous studies using the risk assessment
(calculating as odds ratio — OR or risk ratio — RR), the
dispersion of the risk of diabetes caused by obesity was
high and the estimated risk ranged from 1.6 to 19.6,
however, in most of the studies the risk was higher than
3.0[6, 14, 17, 44]. In the research, in which the obesity
class Il and III were separately analysed, the risk of dia-
betes for these groups ranged from 4.2 to 23.4 [6]. The
estimated risk of all respiratory diseases ranged from 1.3
to 2.1 [6]. Among these diseases, the obesity hypoventi-
lation syndrome occurs only in the obese, because one
of the criteria of diagnosis is BMI>30, and from 15% to
60% of subjects had morbid obesity (BMI>40) [29]. As

Table 1. Differences in body mass in relation to demographic characteristics

BMI Category of body mass
. . Norm Overweight  Obesity
Demographic characteristics Mean ot (n=181) (n=143) (n=53) o
% % %
Total (n=377) 25.82 48.0 37.9 14.1
Gender <0.001 0.009
Male (n=144) 26.6 38.2 46.5 15.3
Female (n=233) 25.4 54.1 32.6 13.3
Age <0.001 0.002
18-44 (n=63) 23.9 62.2 26.5 11.3
45-64 (n=153) 26.3 47.7 35.9 16.3
65 or more (123) 26.7 37.4 49.6 13.0
Education 0.019 0.252
Secondary or lower (n=183) 26,4 50.8 37.8 11.4
High (n=193) 25.3 44.8 38.3 16.9

Y Kruskal-Wallis test
2 Chi? test
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Table 2. Differences in body mass in relation to chronic diseases
Chronic diseases Risk of diseases
BMI Overweight Obesity
Mean  Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR
(95% CI) (95% CI) (95% CI) (95% CI)
Healthy (n=75) 24.2 1.0 1.0 1.0 1.0
Diabetes (n=41) 28.2 4.1 4.4* 12.9 9.6*
(1.5-11.4) (1,2-10.8) (2.6-62.8) (2.0-152.8)
Respiratory diseases (n=36) 27.1 3.1 3.2% 11.8 10.6%*
(1.1-8.9) (1.4-22.2) (2.6-57.9) (3.0-333.7)
Cardiovascular diseases (n=191)  27.1 2.6 2.9% 6.5 5.2%%
(1.4-5.0) (1.2-6.4) (2.0-23.3) (1.9-108.3)
Arthritis (n=104) 27.1 2.8 3.0% 6.2 6.3**
(1.4-5.7) (1.1-9.6) (1.8-24.0) (2.4-266.7)
Digestive diseases (n=84) 26.9 2.1 2.1 5.7 3.8*
(1.1-4.5) (0.7-4.2) (1.6-22.6) (1.3-83.6)
Other endocrine diseases (n=73)  26.2 1.8 2.3 4.4 3.3
(0.8-3.9) (0.7-6.7) (1.2-17.0) (0.8-18.5)
Mental disorders (n=66) 259 11 1.2 4.2 5.8*
(0.5-2.6) (0.5-3.9) (1.1-17.0) (1.5-29.1)
Cancer (n=22) 25.2 0.9 16 1.7 2.1
(0.3-2.9) (0.3-7.1) (0.2-12.8) (0.2-82.4)
Allergic disorders (n=96) 25.0 1.2 1.3 2.8 2.5
(0.6-2.4) (0.7-3.8) (0.7-11.1) (0.9-14.1)

OR - odds ratio (adjusted for gender, age and education)
The level of significance (Mantel-Haenszel chi-square test):
* p>0.05

** p>0.01

regards other specific respiratory diseases, the previous
studies have brought inconsistent results, nevertheless,
obesity seems to increase the risk of asthma between 1.4
and 2.7 [7, 17,34], sleep apnea syndrome between 1.6
and 1.8 [48] and breathlessness — 2.5 [4]. The estimated
risk of all cardiovascular diseases ranged from 1.2 t0 4.3
[6, 8, 10, 33, 44], while separately for class II and III
obesity — from 2.2 to 4.4 [6]. In this group of diseases
the risk of hypertension was found between 1.7 and
5.9 [6, 17, 33, 44], myocardial infarction between 1.5
and 2.1 [6], stroke between 1.2 and 4.2 [8, 17, 33, 38],
coronary artery disease between 1.3 and 3.1 [17, 33],
and congestive heart failure between 1.4 and 3.1 [6, 33].
The estimated risk of arthritis ranged from 1.1 to 5.7 [6,
16, 17, 23]. In the study of Calza et al. the risk of obesity
type I for arthritis was 1.6, while of obesity class II and
II1 - 2.0 [6]. Grotle et al. collected some evidences that
obesity higher increased the risk of osteoarthritis of hand
and knee than osteoarthritis of hip (respectively: 2.6, 2.2
and 1.1) [16]. Among digestive diseases, the satisfactory
evidence was found for significant association between
obesity and gallbladder diseases. The estimated risk of
gallbladder diseases ranged from 1.2t0 5.4 [17, 31, 42].
As regards other digestive diseases the current finding
are conflicting, nevertheless obesity seems to increase
the risk of chronic erosive esophagitis or colorectal
adenoma. The estimated risk ranged respectively be-

tween 1.3 and 5.4, and between 1.2 and 2.7 [5, 19, 21].
Besides diabetes, the risk of certain other non-neoplastic
endocrine diseases are well documented, especially
for thyroid diseases (hypothyroidism, nodular goiter),
for which the risk varied from 1.8 to 4.0 [6, 15, 32].
As regards mental disorders, some studies confirmed
obesity as a risk factor. The estimated risk of obesity
for depression ranged from 1.1 to 2.0 [27, 28, 70], for
anxiety from 1.1 to 1.5 [27, 35], for bipolar affective
disorder from 1.5 to 1.9 [28, 37], and for post-traumatic
stress disorder — 2.7 [37]. On the other hand, Scott et
al. in the international comparative study observed that
value of the risk was largely country-specific. The risk
differentiation of depression due to obesity ranged from
0.7 in Italy and the Netherlands to 2.0 in Japan, and for
anxiety from 0.7 in Italy to 2.5 in the Netherlands [35].

The risk for chronic diseases caused by obesity,
reported in our study, was comparable to results from
the other studies, with the exception of respiratory di-
seases and mental disorders, where the risk identified
in our study was much higher. As regards respiratory
diseases, the previous studies, in contrary to our study,
usually excluded sufferers from obesity hypoventilation
syndrome, among whose all are obese. Therefore, in
our study, in comparison to other chronic diseases, the
percents of obese patients with respiratory diseases was
the highest.
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The issue of obesity risk for cancers requires se-
parate discussion. The authors of several prospective
and methodologically excellent studies confirmed that
obesity existing at baseline of the research significantly
increases the risk of occurrence of certain cancers in
people healthy at baseline. The estimated risk of obe-
sity ranged from 1.1 to 1.4 for post menopausal breast
cancer, from 1.1 to 4.8 for endometrial cancer, from 1.1
to 1.9 for ovarian cancer, from 1.2 to 3.1 for colorectal
cancer, from 1.4 to 3.3 for kidney cancer, from 1.1 to 4.2
for pancreatic cancer, from 1.2 to 1.5 for prostate cancer
[17], from 1.2 to 4.4 for gallbladder cancer [24], from
1.5 to 2.4 for liver cancer [25]. It is known that some
cancers develop in thin people, and almost all cancers
lead to emaciation of the body and to weight loss [49].
Therefore, in the cross-sectional studies, and that was
also our research, the risk of all cancers has been more
frequently found associated with underweight, than
obesity, even severe obesity [6]. It explains the lack of
risk of obesity for cancers analysed together reported
in our study.

The association between overweight and chronic
diseases seems to be more complicated. The previous
studies confirmed in general that overweight significan-
tly increased the risk of diabetes, and the estimated risk
lay in the interval 1.2 —5.5[6, 11, 17]. As regards other
chronic diseases, the current results are inconclusive,
and reported risk ranged from 0.9 to 1.6 for respiratory
diseases [6, 17], from 0.6 to 2.7 for cardiovascular di-
seases [6, 11, 44], from 1.3 — 3.4 for osteoarthritis [6,
17], and from 0.9 to 2.2 for digestive diseases [6]. In
the studies, like ours, in which weight and height were
self-reported by respondents, the risk of chronic diseases
caused by overweight was usually higher than measured
by anthropometric methods, because respondents were
likely to underestimate their weight or overestimate
height [45]. Thus, many of them were really obese.

CONCLUSIONS

Our studies that data on weight and height collected
through survey method may provide some information
about the magnitude of the risk of particular groups of
diseases attributable to overweigh and obesity. In par-
ticular, the self-reported weight and height by Warsaw
inhabitants indicated that:

1. Obesity strongly increased the risk of several chronic
diseases, to the greatest extent of diabetes and re-
spiratory diseases, and also cardiovascular diseases,
arthritis, digestive diseases, other (except diabetes)
endocrine diseases and mental disorders.

2. Overweight was found to be the significant risk
factor of diabetes. The higher than expected risk
for respiratory diseases, cardiovascular diseases,

arthritis and digestive diseases would indicate that
self-reported weight may be underestimated or self-
-reported height overestimated, and many of over-
weight people were really obese. Nevertheless, the
underestimation of BMI calculated by self-reported
weight and height should be taken into account.
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