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Overweight, Obesity and High Waist
Circumference

Regional Differences in Prevalence in Primary Medical Care

Hans Hauner, Peter Bramlage, Christian L&sch, Heribert Schunkert,
Jurgen Wasem, Karl-Heinz Jockel, Susanne Moebus

SUMMARY

Introduction: The prevalence of obesity and elevated waist
circumference in Germany is high. However, there are
insufficient data on the situation in primary care and on
regional distribution to support medical preventive measures.

Methods: The German Metabolic and Cardiovascular Risk
Project (GEMCAS) is a national cross-sectional study
including 1511 primary care practices and 35 869 patients.
Height, weight, waist circumference, laboratory values, and
type 2 diabetes were documented.

Results: The crude prevalence of obesity was 23.9% (95%
Cl 23.4 to 24.3) (standardized 22.8% [95% Cl 22.3 to 23.2]),
with @ minimum in Bremen (19.8% [95% Cl 15.1 to 24.5])
and a maximum in Saxony-Anhalt (28.3% [95% Cl 25.4 to
31.1]). The crude prevalence of high waist circumference
(> 102/88 cm) was 39.5% (95% CI 39.0 to 40.0) (standardized
36.5% [95% Cl 36.0 to 36.9]), with @ minimum in Hamburg
(30.5% [95% Cl 26.2 to 34.8]) and a maximum in Saxony-
Anhalt (42.1% [95% Cl 39.2 to 45.1]). The prevalence of
obesity as assessed by BMI was higher in men than in
women, but greater in women as assessed by waist
circumference. Nationwide, 50 out of every 100 patients
with obesity had type 2 diabetes, and 32 of 100 patients
with a high waist circumference had type 2 diabetes.

Conclusions: The prevalence of obesity is higher in
northeastern Germany than in the southwest. Overall,
abdominal obesity is considerably more frequent than
obesity based on BMI. Surprisingly, a high prevalence of
obesity in some federal states does not automatically
mean a higher number of people with type 2 diabetes.
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verweight and obesity are common in Germany.

An analysis of German data shows that the prev-
alence has increased continuously over the past 20 years
(1). The recently published National Nutrition Survey II
(Nationale Verzehrsstudie, NVS II) showed a prevalence
of obesity in men of 20.5% and in women of 21.2% for
2006 (2). A notably increased waist circumference
(>102 c¢cm in men and >88 cm in women) was found in
27.4% of men and 31.8% of women. Between 1985 and
2002, a relative increase in the prevalence of obesity of
39% in men and 44 % in women can be documented (3).
According to data from the US National Health and
Nutrition Examination Survey (NHANES), the prev-
alence of obesity is set to increase further (4).

The high prevalence of obesity requires new strate-
gies, in order to stop this "epidemic" (5) at the individual
level as well as the population level, and to reverse the
trend. Preventing the growth of this epidemic is a classic
public health task (3). In spite of many scientifically based
treatment strategies, the medium term to long term
success of conservative obesity therapies has been unsa-
tisfactory. Only 15% of all persons with grade 1 and 2
obesity (body mass index [BMI] 30-40 kg/m?) are able
to lose substantial amounts of weight and maintain their
new weight for more than 5 years. Correcting grade 3
obesity (BMI =40 kg/m?) to a satisfactory degree by
using conservative measures is possible only in rare
exceptions. For this reason, the World Health Organization
(WHO) has given greater priority to obesity prevention
than has been the case so far (5).

The family doctor/general practitioner is the starting
point for the population and may therefore assume a
central role in the prevention and early detection of
chronic diseases. Data on the prevalence of obesity and
its accompanying problems as recorded in primary care
settings is therefore urgently needed. This is also an
essential condition for the future planning of resource
distribution in the healthcare system. This is the focus of
the current study, which reports current data on the prev-
alence of obesity as defined by BMI and waist circum-
ference in Germany's primary care system.

Additionally, data on the regional distribution and the
association with type 2 diabetes are presented. Such a
presentation makes sense as lifestyle habits and socio-
economic conditions within German differ widely and
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Regional distribution of practices and patients
Federal state / regional Participating Total number of % of all
Association of Statutory general general general patients
Health Insurance Physicians practitioners practitioners™ practitioners
Baden-Wiirttemberg 186 6927 2,68 4283
Bavaria 248 8923 2.78 5589
Berlin 91 2462 3.40 2126
Brandenburg 36 1520 2.37 968
Bremen 12 447 2.68 325
Hamburg 23 1216 1.89*2 435
Hesse 87 3914 22272 2039
Mecklenburg-Western Pomerania 37 1128 3.28 915
Lower Saxony 141 4890 2.88 3153
North Rhine-Westphalia 313 10778 2.90 7793
Rhineland-Palatinate 64 2633 2.43 1553
Saarland 30 657 4,572 727
Saxony 89 2693 3.30 2183
Saxony-Anhalt 42 1508 2.79 1108
Schleswig-Holstein 58 1935 3.00 1238
Thuringia 54 1514 3.5772 1437
Total 1511 53145 2.84 35869

*1 According to the National Association of Statutory Health Insurance Physicians as at 31 December 2006 (www.kbv.de);

obesity prevalence rates may therefore also differ, as has
been shown by NVS II (2).

Knowledge of regional distributions is also important
because it provides a basis for the mostly regionally
organized associations of statutory health insurance
physicians to plan in accordance with healthcare needs.
So far, only few regional preventive and therapeutic
services have been available to tackle this condition in
primary care; action is therefore urgently required. To
provide current data on the prevalence of obesity,
increased waist circumference, and type 2 diabetes and
their regional distribution we evaluated the data set from
the German Metabolic and Cardiovascular Risk Project
(GEMCAYS) (6, 7). This cross-sectional data collection
was conducted in the fall of 2005 involving 1511 doc-
tors' surgeries with the participation of 35 869 patients.

Methods

Study design

GEMCAS data form the basis of this analysis (6, 7).
This epidemiological, cross-sectional study aimed to
collect data on the prevalence of the metabolic syndrome
in primary care on a national level. The practices included
were family doctors' practices (general physicians,
general practitioners, specialists in internal medicine—
no practices specializing in diabetology or cardiology)
from all over Germany, which were randomly selected.
The objective was for the practices to recruit for the study

*2 Proportions that deviate from the mean by more than 20% in either direction

in one morning all—as far as possible—patients older
than 18 years, independently of the reason for their visit.
The study was approved by the ethics committee at the
University of Duisburg-Essen.

The examination included standardized measure-
ment of BMI, waist circumference, and blood pressure,
as well as blood glucose and serum lipid analysis. The
study was conducted in accordance with the recommen-
dations for good epidemiological practice (GEP).
Nationwide onsite and telephone monitoring also secured
the study quality (7).

Measuring and defining overweight, obesity,

and increased waist circumference

On the study day, the doctors reported data on height,
weight, and waist circumference. Overweight was defined
as a BMI =25 kg/m? and <30 kg/m?2, and obesity as a
BMI =30 kg/m?2. Waist circumference was measured
midway between the lower edge of the last rib and the
highest part of the iliac crest. The measurements were
classified as moderately (men >94 to 102 cm, women
>80 to 88 cm) and notably increased waist circumference
(men >102 cm, women >88 cm). Diabetes was recorded
by doctors' diagnoses.

Statistical analysis

The statistical analysis included the calculation of crude
prevalence rates and their standardization by age and/or
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and type 2 diabetes in primary care (October 2005)

Overweight

Men 589 | 31.2 | 29.1-33.3 | 248 @ 13.1

[ [ % [ %0 [0 % [ %0

11.6-14.7

Prevalence of overweight/obesity, moderately/notably increased waist circumference,

263 | 14.0 | 12.5-156 | 241 | 128 | 11.3-144 | 9

Obesity Moderately increased Notably increased Type 2 diabetes
waist circumference waist circumference

n [ % [ %0 [ n [ % [ ®%0 [ n | % [ 9%0

0.5

0.2-1.0

Women 654 | 18.0 1 16.8-19.3 | 463 | 12.8

Men 974 | 42.9 | 40.9-45.0 | 498 | 219

11.7-13.9

20.3-23.7

513 | 142 1 13.1-154 694  19.2 | 18.0-206 & 11

526 | 23.3 | 21.5-25.1 | 582 | 25.7 | 23.9-27.6 | 88

0.3

41

0.2-0.6

3.3-5.0

Women 1068 | 24.5 | 23.2-25.8 | 727 | 16.7

Men 1342 | 452 | 43.4-47.0 822 | 27.7

15.6-17.8

26.1-29.3

875 | 20.1 | 18.9-21.3 1215 27.9 | 26.6-29.3 | 82

846 = 28.6 4 27.0-30.3 1081 36.6  34.8-38.3 | 351

2.0

12.5

1.6-2.4

11.3-13.8

Women 1493 | 30.6 | 29.3-31.9 1196/ 245

Men 1488 | 50.3 | 48.5-52.1 | 846 @ 28.6

23.3-25.7

27.0-30.3

1063 21.8 | 20.7-23.0 (1970 40.5 | 39.1-41.8 | 289

836 | 28.4 | 26.7-30.0 (1306 44.3 | 42.5-46.1 | 679

6.2

241

5.5-6.9

22.6-25.8

Women 1422 | 36.0 | 34.5-37.5 (1199 30.3

Men 1363 | 51.6 | 49.6-53.5 | 762 @ 30.0

28.9-31.8

28.2-31.8

906 | 23.0 | 21.6-24.3 2076 52.6 H 51.0-54.2 | 522

798 | 30.2 | 28.4-32.0 1314 49.7 | 47.8-516 741

13.8

29.3

12.8-15.0

27.5-31.1

Women 1287 | 40.3 | 38.6-42.0 (1062 33.2

Men 561 | 51.8 | 48.7-54.8 | 215 | 19.8

31.6-34.9

17.5-22.3

690 | 21.7 | 20.2-23.1 2015 63.2  61.5-64.9 | 723

330 | 30.5 | 27.8-33.4 | 487 @ 45.1 | 42.1-48.1 | 305

23.7

29.4

22.2-25.2

26.6-32.3

Women 688 | 41.7 | 39.3-44.1 | 425 | 25.8

23.7-27.9

384 | 234 | 21.4-255 | 982 @ 59.8 | 57.4-62.2 | 434

27.4

25.2-29.6

Men 38 | 427 | 323-536 | 14 | 157 | 8.9-25.0 | 28 | 326 | 22.8-435 | 31 | 36.0 | 26.0-47.1 | 24 | 28.6 | 19.2-39.5
Women 70 | 372 | 30.3-446 | 25 | 13.3 | 88-19.0 | 57 | 30.2 | 23.7-37.2 | 86 | 455 | 38.3-52.9 | 59 | 31.7 | 25.1-38.9
Men 6355 457 | 44.9-46.5 (3419 247 | 24.0-25.4 |3627| 26.2 | 25.4-26.9 |5042 36.4  35.6-37.2 2197 16.6 | 16.0-17.3
Women 6682 30.6 | 30.0-31.2 5097  23.3 | 22.8-23.9 |4488| 20.6 | 20.1-21.1 |9038| 41.5 | 40.8-42.1 2120 10.1 | 9.7-10.5

Moderately increased waist circumference in men >94 cm and =102 cm, in women >80 cm and =88 cm; notably increased waist circumference in men >102 cm and in women, >88 cm.
95% Cl, 95% confidence interval

sex to the German population in 2004 (8). Regional
allocation was done by using the doctors' practices' post
codes. The software package SAS 9.1 was used to analyze
the data.

Resuits

Of the 17 271 doctors who were invited to participate in
the study, 2600 were willing to participate in principle.
The final number of doctors recruited was 1511. The
proportion of participating doctors relative to the total
number of doctors in the respective federal state or the
regional association of statutory health insurance physi-
cians varied between 1.89% (Hamburg) and 4.57%
(Saarland) (table 1). In the study period of 10 to 21
October 2005, doctors included 35 869 patients into the
study (participation rate 85.6%). The patients' mean age
was 51.7£16.1 years; 38.9% of patients were men. Pa-
tients' characteristics have been published elsewhere (6,
7,11, 14, 20).
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Overweight and obesity according to BMI

The prevalence of overweight was 36.4% (95% confidence
interval [CI] 36.0 to 37.0), after standardization it was
36.6% (CI 36.1 to 37.2). The crude prevalence of obesity
was 23.9% (CI 23.4 to 24.3), and the standardized preva-
lence was 22.8% (CI 22.3 to 23.2) (table 2). The prevalence
of obesity increased notably with age. More men than
women were obese. Table 3 shows the regional distribution
of overweight and obesity, standardized by age and sex, by
federal state (population of Germany in 2004). The highest
prevalence rates were noted for the northeastern states
(Mecklenburg-Western Pomerania, Brandenburg, Saxony-
Anhalt, and Thuringia). The lowest rates for obesity were
found in Schleswig-Holstein, Hesse, and Baden-
Wiirttemberg and in the city states Bremen and Hamburg.
The maximum rate ratio of the states was 1.15 : 1 (Thurin-
gia versus Bremen) and for obesity, 1.43 : 1 (Saxony-
Anbhalt versus Bremen). Figure 1 shows the regional dis-
tribution of overweight and obesity.
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Prevalence of obesity and notably increased waist circumference (crude and adjusted for age and sex [8]) in primary care
(October 2005), by federal state where the practice is based
BMI = 30 kg/m? Waist circumference >102 cm in men Type 2 diabetes
and >88 cm in women
| Cude | Adusted |  Crude | Adjustd [  Crude [ Adjusted |
o % [ 9% 01 | % | %0 | n ] % | %0 | %] 950 | n | % | 95KC | %] 95%0
Baden-Wiirttemberg | 911 | 21.3|20.1-22.6 | 20.0 18.8-21.3 | 1579 | 37.1 / 35.6-38.6 | 33.4|32.1-34.8 | 520 | 12.8|11.8-13.8 11.1/10.2-11.9
Bavaria 1322 | 23.7 22.6-24.9 23.0 21.8-241 2128 38.3 37.1-39.6 35.7 34.4-36.9 696 | 13.1 12.2-14.1 121 11.3-12.9
Berlin 666 | 23.7 21.9-25.5 | 23.1/21.2-24.9| 746 | 35.2/33.2-37.3|33.2/31.2-35.2 261 | 12.7|11.3-142 12.1/10.8-13.4
Brandenburg 279 | 28.8 26.0-31.8 26.1 23.0-29.1 436 45.2 42.0-48.4 39.6 36.2-43.0 165 17.5 15.1-20.1 13.8 11.7-15.9
Bremen 63 | 19.4/152-241/19.8|/15.1-245 118 | 36.3 31.1-41.8 34.2/29.0-39.5 32 | 10.3|7.1-142 | 95 6.3-128
Hamburg 97 224 18.6-26.6 21.4 17.5-25.3 139 32.0 27.7-36.6 30.5 26.2-34.8 33 83 58-11.4 75 51-99
Hesse 440 | 21.7/19.9-23.6 | 21.6 19.7-23.5| 748 | 37.0 34.9-39.2 | 35.6|33.5-37.7 | 208 | 11.0| 9.7-125 | 10.5 9.2-11.9
Mecklenburg-Western 254 | 27.9 |25.0-30.9 25.2 22.4-28.1 376 415 38.3-44.8 36.7 33.6-39.8 136 152 12.9-17.7 13.2 11.0-15.3
Pomerania
Lower Saxony 792 | 25.223.7-26.7 | 24.3 22.7-25.9 | 1346 | 42.9 | 41.1-44.6 | 40.4|38.7-42.1 | 304 | 10.1|9.0-11.2 | 9.4 | 8.4-10.4
North Rhine-Westphalia 1858 ' 23.9 |23.0-24.9 23.0 22.0-24.0 3123 40.4 39.3-41.5 37.5 36.4-38.6 889 12.0 11.3-12.8 10.8 10.2-11.5
Rhineland-Palatinate | 347 | 22.4 |20.4-24.6 | 21.7/19.6-23.9 633 | 40.9 38.5-43.4 | 37.8|35.3-40.2 | 183 | 12.3/10.7-14.1  11.2| 9.7-12.7
Saarland 173 1 23.9 20.9-27.2  23.3 20.1-26.5 289 40.2 36.6-439 38.3/34.8-41.7 65 92 72-11.6 94 72117
Saxony 517 | 23.7/21.9-25.6 | 21.6/19.8-23.4 | 828 | 38.1 |36.0-40.1 | 33.4|31.4-35.3 383 | 18.2/16.6-19.9 15.8|14.4-17.3
Saxony-Anhalt 331 299 27.2-32.7 283 25.4-31.1| 501 453 42.3-48.3 421 39.2-45.1 160 15.2 13.1-17.6 14.7 12.6-16.8
Schleswig-Holstein 264 | 21.3/19.1-23.7 | 20.3/17.9-22.6 470 | 38.3 35.5-41.1 36.0/33.3-38.7| 95 | 81  6.6-98 | 8.0 6.5-95
Thuringia 382 | 26.7 24.4-291 239 21.7-26.2 | 620 | 43.5 40.9-46.2 38.4 359-409 187 13.5/11.8-154 114 9.9-12.9
Total 8696 | 23.9 |23.4-24.3 | 22.8|22.3-23.2 14080 39.5/39.0-40.0  36.5 36.0-36.9 | 4317 | 12.6 12.3-13.0 | 11.4 11.1-11.7

Abdominal obesity

The prevalence of moderately and notably increased
waist circumference in the study population was 22.8%
(CI22.3t023.2) and 39.5% (CI 39.0 to 40.0). The stan-
dardized prevalence was 22.2% (CI 21.8 to 22.7) and
36.5% (C136.0to0 36.9). A clear increase was noted with
increasing age. Women had an increased waist circum-
ference notably more often than men (table 2). Table 3
shows the regional distribution of abdominal obesity.
The northern and northeastern states (Lower Saxony,
Mecklenburg-Western Pomerania, Brandenburg, Saxony-
Anbhalt, and Thuringia) had the highest prevalence rates.
Patients were often overweight in Saarland and Rhine-
land-Palatinate. The lowest rates were seen in Berlin,
Hamburg, and Bremen (only for abdominal obesity).
Figure 2 shows the regional distribution of abdominal
obesity.

Type 2 diabetes relative to obesity

Regionalized prevalence rates of type 2 diabetes (as reported
by doctors) are shown in figure 3. For the whole of Ger-
many, we saw a mean of 50 patients with type 2 diabetes
for every 100 patients with obesity; a mean number of 32
patients with type 2 diabetes were seen for every 100 patients
with notably increased waist circumference. These num-
bers varied greatly between individual states.

BMI, body mass index; 95% Cl, 95% confidence interval

Discussion

The results of the current study showed an average prev-
alence of obesity of 22.8% in primary care; wide varia-
tions existed between individual states (19.8% to
28.3%). In patients with normal weight or overweight, a
substantial proportion had clearly increased waist
circumference measurements according to the WHO
definition. The overall prevalence of 36.5% for notably
increased waist circumference was therefore higher than
for obesity. A notable increase in prevalence was observed
for both variables with increasing age. More men than
women in all age groups were obese; women, however,
in the mean had more often a notably increased waist
circumference (threshold values >102 cm for men and
>88 cm for women).

Representativeness was achieved by random selec-
tion of practices in all of Germany and the consecutive
inclusion of patients on the study day. Further, targeted
stratification was undertaken in order to be able to make
valid statements about the group of younger patients
that visit their doctors more rarely than older patients.
Although important variables—such as the frequency
of obesity, mean socioeconomic status, or the proportion
of smokers—often corresponded with the result of
population based studies (8), it was not the intention of
this study to provide representative data for the total
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population but only to reflect the situation in primary
health care.

Obesity data for Germany are available from various
national health surveys (age range 25 to 69 years). Be-
tween 1985 and 2002, a notable increase in the age-
adjusted prevalence of obesity was noted, of 39% in
men (from 16.2% to 22.5%) and of 44% (from 16.2% to
23.3%) in women (1). The NVS II study is a more recent
data source to estimate the population based prevalence
of obesity (2006: men 20.5%, women 21.2%) (2). Further,
results from two studies conducted in a primary care set-
ting (HYDRA and DETECT) with respect to the prev-
alence of obesity were largely consistent with the results
reported here (9, 10).

Data on the regional distribution of obesity can be
found in NVS II (2). That study also found a higher
obesity prevalence in Germany's northeast (25.3% of
men and 21.8% of women) than in the rest of the coun-
try. The data are comparable in detail to a limited
degree only because they were aggregated for groups
of federal states. In total, the prevalence of obesity was
slightly higher in this study than in the NVS II study,
which was being conducted simultaneously. This may
be explained by the fact that obese people are likely to
be overrepresented in a general practice's population,
owing to their comorbidities. More women than men
use primary care. The average age is slightly higher
than in the general population. However, we attempted
to adjust for these differences in calculating standardized
prevalence rates.

In recent years, waist circumference has increasingly
become the predictor of an increased mortality and mor-
bidity risk. It shows the pattern of fat distribution and
identifies persons at increased cardiovascular risk better
than the BMI (11, 12). The IDEA study has provided
new data comparing primary care populations interna-
tionally (mean age 48.5 years, 18 to 80 years). The main
prevalence of notably increased waist circumference in
this study was 29% for men and 48% for women (cut-off
>102/88 c¢cm for men/women) (13). The results of the
GEMCAS study (36% for men and 42% for women
with a waist circumference >102/88 cm) add data from
amainly primary care cohort to these data. In contrast to
the DETECT study, specialists such as cardiologists and
diabetologists were excluded from participation because
of the particular patient selection. To the authors' know-
ledge, no published data have thus far been available on
the regional distribution of increased waist
circumference in Germany.

The observation that more men than women have a
raised BMI, whereas more women than men have an
increased waist circumference is surprising at first glance
only. The explanation lies in the defined different
threshold values that take into account the different
physical proportions of men and women. The threshold
value for notably increased waist circumference in
women (>88 cm) was defined on the basis of a Scottish
population. It does not reflect the absolute risk levels
according to PROCAM or SCORE that are currently
used to estimate cardiovascular risk (14).
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Regional prevalence
of overweight and
obesity by federal
state; standardized
by age and sex
according to (8)

BMI 225 and <30 kg/m2

BMI 230 kg/m2

M Upper tertile = Middle tertile
[ Lower tertile

The association between (especially abdominal) obe-
sity and development of type 2 diabetes is well docu-
mented and in accordance with the current definition of
the metabolic syndrome of the International Diabetes
Federation (15). A moderately increased waist circum-
ference is a crucial criterion for the diagnosis of meta-
bolic syndrome. 50 patients with type 2 diabetes are
seen in Germany for every 100 obese patients, and 32
patients with type 2 diabetes for every 100 patients with
notably increased waist circumference (metabolic syn-
drome 86 and 54). Considerable regional differences
exist with different relations of obesity/increased waist
circumference and a diagnosis of type 2 diabetes or
metabolic syndrome (data not shown). The reasons for
this are unclear.

A series of cohort studies have shown the association
between BMI and the risk of diabetes (16-18). About
half of all new diagnoses of diabetes were made in per-
sons with a BMI >30 kg/m2, and almost 20% have a
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Regional prevalence
of moderately or
notably increased
waist circumference
by federal state;
standardized
according to (8)

Waist circumference >102/88 cm

M Upper tertile EMiddle tertile
[ Lower tertile

BMI >35 kg/m? at the time the diagnosis is made (17,
18). Especially abdominal obesity, as measured by
waist circumference, is associated with insulin resis-
tance. No strong association exists, however, between
BMI and the prevalence of type 2 diabetes. A recently
published study (19) found 13 persons with diabetes for
every 100 overweight or obese persons in the US,
99/100 in India, 25/100 in the Philippines, 37/100 in
Taiwan, 34/100 in Hong Kong, 19/100 in China, 28/100
in Singapore, 25/100 in Korea, and 34/100 in Thailand.
The authors assume that genetic differences are the
most likely cause of this variation in insulin resistance
(19). The current study found differences for Germany
in the prevalence of diabetes relative to overweight.
Whether these differences reflect genetic variation or
have other causes not investigated in this study cannot
be answered. Exploratory analyses of the regional dis-
tribution of the metabolic syndrome (20) have shown
that common traits (Baden-Wiirttemberg) and clear dif-
ferences both exist compared with type 2 diabetes.

Regional prevalence
of known type 2
diabetes (doctor's
diagnosis or
medication) by
federal state
(prevalence);
standardized
according to (8)

Type 2 diabetes

@ Upper tertile C Middle tertile
[ Lower tertile

Conclusion

The prevalence data reported here for obesity as defined
by BMI and increased waist circumference show that
relevant regional differences exist in Germany. This
documentation provides a good basis for developing
targeted regional intervention strategies. It was surpris-
ing in this context, however, that high rates of obesity in
individual German states were not automatically asso-
ciated with a corresponding increase in the number of
persons with type 2 diabetes. The reasons for these
regional differences have not been explained thus far
and require further studies.
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