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Regional Differences in the Prevalence
of the Metabolic Syndrome in Primary Care
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Jurgen Wasem, Karl-Heinz Jockel

SUMMARY

Introduction: Data on the prevalence and regional
distribution of the metabolic syndrome in Germany are
lacking, in particular for primary care.

Methods: In October 2005 anthropometric measurements
were taken from 35 869 consecutive patients aged 18 to
99 years, in 1511 primary care practices. Waist circumference,
blood pressure, lifestyle, and past medical history were
assessed and blood tests taken (HDL-, LDL- and total
cholesterol, triglycerides, glucose). Crude and age-
standardized prevalence were calculated.

Results: Women in the eastern part of Germany showed

a higher age-standardized prevalence of the metabolic
syndrome than women in the western part (21.1%; 95%
Cl: 19.9 to 22.4 respectively 17.7%; 95% Cl: 17.2 to 18.3).
In men the prevalences were 22.7% (95% Cl: 20.9 to 24.4)
and 21.4% (95% CI: 20.6 to 22.1) respectively. Patients
from Saxony-Anhalt, Brandenburg, and Mecklenburg-
Western Pomerania showed the highest prevalence, while
women in Hamburg, Berlin, and Hesse and men in
Schleswig-Holstein, Saarland, and Hamburg showed the
lowest prevalence. Cardiovascular disease prevalence was
comparable, while diabetes prevalence was higher in
patients from eastern Germany (17% vs.13% in men;
12% vs. 9% in women).

Discussion: The prevalence of the metabolic syndrome in
German primary care is high. Prevention efforts should
focus in particular on differences in gender, socioeconomic
status, and region.
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egional differences in cardiovascular mortality

were described in the MONICA study
(Monitoring of Trends and Determinants of Cardio-
vascular Disease). This study was performed from
1984 t0 1995 in 21 countries throughout the world (1).
When the different MONICA centers in Europe are
compared, marked differences are found, with agradi-
ent from the northeast to the southwest. Finns havethe
highest prevalence values. Their risk of myocardial
infarction is about fivefold greater than for Spaniards.
Comparative analyses based on national mortality sta-
tistics between 1990 and 1992 essentially agree with
these conclusions (2).

The 1996 data from the German Federal Statistical
Office indicate that there are mgjor differencesin over-
al mortality among the 16 German federal states.
Mortality from coronary infarction for men and women
exhibited a comparable northeast to southwest gradient
(3). The principle possible causes include differencesin
the classical risk factors, in socioeconomic conditions,
in environmental influences, in medical care, and in ge-
netic factors.

The metabolic syndrome includes a constellation of
cardiovascular and metabolic states. It is accompanied
by an increased risk of diabetes mellitus and cardiovas-
cular morbidity and mortality (4). The diagnosis of
metabolic syndrome is made when three or more of the
following factors are present:

® Hyperglycemia

® Visceral obesity

® Raised serum triglycerides

® Reduced serum HDL

® Arteria hypertension.

Results for the whole of Germany from the Federal
Health Survey (Bundesgesundheitssurvey) for 1998
were based on the most frequently used definition of the
NCEP/ATP 11 (2001) (5) and gave a prevalence of just
over 20% (6). This was of the same order as the esti-
mates of prevalence of the "German Metabolic and Car-
diovascular Risk Project” (GEMCAS, previously with
the acronym CROSS) for patients in primary care.
GEMCAS was performed to determine the prevalence
of the metabolic syndrome in Germany (7).

207




MEDICINE

We have analyzed the GEM CA S data, with theaim of
investigating regional differences in the prevalence of
the metabolic syndromefor both genders. The individu-
a criteria for the syndrome were also described sepa-
rately.

Methods

Study design

The present analysis was based on the GEM CAS data.
The GEMCAS was intended to collect epidemiologi-
cal datathroughout Germany for the prevalence of the
metabolic syndrome in primary care. Detailed infor-
mation on the method can be found in a separate
publication (8). The study included randomly selected
general practitioners from throughout Germany, as
well as general physicians working in primary care
and internal physicians, but no practices specializing
in coronary heart disease or in diabetes. The practices
were meant to include al patients, either with an ap-
pointment or appearing spontaneously during the
course of a single morning, whatever the reason for
the visit, and aged at |least 18 years. The patients were
enrolled consecutively into the study. The investiga-
tion included:

® Determination of the body massindex (BMI)

® Measurement of waist circumference

® Measurement of blood pressure

® Taking a venous blood sample, for the analysis of

blood glucose and serum lipidsin a central labora-
tory.

In addition, information on prior diseases and medi-
cation were obtained from the responsible physician.
Information on lifestyle, nutritional habits, and socio-
demographic characteristics were obtained from stan-
dardized questionnaires. The intention was to use a
small number of questions to obtain a high completion
rate and good data quality. The study was conducted ac-
cording to the German GEP ("Good Epidemiological
Practice") (9). One of the additional quality assurance
measures included suburb and telephone monitoring
throughout Germany (8).

The GEMCAS cohort was a population of persons
cared for in primary care. As about 92% of all German
adults have a general practitioner (10), this sample
should provide a high degree of cover. In comparison
to population cohorts like the Federal Health Survey
or Microzensus, there were no evident differences
with respect to BMI distribution, smoking or socio-
economic status (8). On the other hand, there were dif-
ferences in age (more older people), gender (more
women), and the prevalence of chronic diseases, such
as diabetes (11).

Depending on the location of the doctor they
visited, the patients were assigned to different federal
states. In addition Brandenburg, Mecklenburg-
Western Pomerania, Saxony, Saxony-Anhalt, and
Thuringia were subsumed under East Germany and
the other federal states under West Germany. See
e-table 1 for the distribution of the participating
doctors over the regions.

Definition of the metabolic syndrome

Themodified definition of theAHA/NHLBI (2004) was
used for the diagnosis of metabolic syndrome (12). This
definition includes the following criteria

® Visceral obesity with waist circumference of

>102 cmin men and >88 cm in women

® Raised blood pressure of =130 systolic and/or

=85 mm Hg diastolic

@ Raised fasting glucose of 5.6 mmol/L (100 mg/dL)

and/or random blood glucose of at least
11.1 mmol/L (200 mg/dL) and/or diabetes mellitus
® Hypertriglyceridemia of at least 1.7 mmol/L
(150 mg/dL)
® Decreased HDL-cholesterol of <1.03 mmol/L
(40 mg/dL) inmenand <1.29 mmol/L (50 mg/dL)
in women.

Drug treatment of hypertension or dyslipidemiaisnot
considered here. These were first incorporated in the
modified definition of 2005 (4). If three of thefive crite-
riawere fulfilled, the diagnosis of metabolic syndrome
was made.

Statistical analysis

On the basis of an exploratory statistical analysis, the
regional and gender-specific stratified prevalence val-
ues and the distributions of the individual criteria of the
metabolic syndrome were determined. The prevalence
values in the samples may be influenced by differences
in the age structure. To avoid this, age standardization
was performed for comparative purposes.

For the comparison between east and west, aweighted
mean was calculated from the age- and/or gender-
standardized prevalencevaluesor mean values (reference:
German population on 31 December 2004) (13). Age-
standardized preval ence val uesand meansweredetermined
for each federal state. The comparison between west and
east was based on weighted prevalence valuesand means.
The weights then corresponded to the proportions of the
population of each federal statein the overall population
of West or East Germany. For continuous parameters,
both a mean and a weighted mean were calculated.
The weighting was performed analogously to the
standardization described above. Odds ratios with 95%
confidence intervals were performed with the help of
log-binomial models.

Results

Study population

Between 10 and 21 October 2005, 35 869 patients were
included in the study (response 84.6%). These patients
came from 397 of the 438 districts and independently
administered cities. Minimal information, such as age
group and gender, was collected for additional patients,
who either failed to fulfill the criteria for inclusion
(n=5516) or who were not prepared to participate
(n=6539) (8). The completeness of the documentation
was very high (patient questionnaires, 87%; doctor's
documentation, 82%; laboratory findings, 93%). Table 1
shows the smoking status and the sociodemographic
datafor men and women in East and West Germany. The
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TABLE 1

Sociodemographic data and smoking status of the study participants

Age mean = SD 541+ 155 52.8 +15.5
Crude Standardized* Crude Standardized*
% 95% Cl % 95% Cl % 95% Cl % 95% Cl

Men 39.0 38.8

Size of settlement 52.3 50.4-54.2 415 40.6-42.4

<20 000 people
smedng

Non-smoker 339 32.0-35.7 34.2 32.1-36.3 32.5 31.6-33.4 33.7 32.7-34.6

Ex-smoker 3941 37.2-41.0 339 32.0-35.8 39.9 39.0-40.8 36.1 35.2-37.0

Smoker 271 25.4-28.8 31.9 29.9-33.4 27.6 26.8-28.4 30.3 29.3-31.2
CEmploymentstatus

Employed 45.8 43.9-47.8 51.7 49.8-53.5 53.6 52.7-54.5 56.7 56.0-57.5

Unemployed 11.0 9.8-12.2 12.2 10.7-13.9 6.3 5.8-6.7 6.3 5.8-6.8

Not working 43.2 41.3-45.1 36.2 34.8-37.6 401 39.2-41.0 37.0 36.3-37.6
Mamberofyearsschooling

<10 6.1 5.2-7.1 7.2 59-8.4 9.5 9.0-10.0 9.9 9.3-10.5

=10 53.0 51.0-54.9 54.5 52.3-56.7 50.3 49.4-51.3 49.9 48.9-51.0

>10 40.9 39.0-42.8 38.3 36.2-40.5 40.2 39.3-41.1 40.2 39.2-41.2
m East Germany (n = 4030) West Germany (n = 17 897)

Age mean = SD 52.0 +15.8 50.6 = 16.3

Women 61.0 60.6-61.7 61.0 59.8-62.2

Size of settlement 51.8 50.2-53.3 42.0 41.3-42.7

<20 000 people
smekig

Non-smoker 62.4 60.9-64.0 60.5 58.9-62.1 52.3 51.6-53.0 53.0 52.3-53.8

Ex-smoker 17.5 16.3-18.7 17.0 15.8-18.3 23.4 22.8-24.0 22.3 21.6-22.9

Smoker 201 18.9-21.4 22.5 21.2-23.9 243 23.7-24.9 247 241-25.4
CEmploymentstaws

Employed 49.9 48.4-51.5 52.6 51.3-53.9 44.0 43.3-44.8 442 43.6-44.8

Unemployed 8.3 7.4-9.1 7.9 7.0-8.8 3.4 3.2-3.7 3.1 2.8-34

Not working 41.8 40.3-43.4 39.6 38.5-40.7 52.5 51.8-53.3 52.7 52.0-53.3
Mamberofyearsschooling

<10 9.6 8.6-10.5 9.6 8.7-10.5 20.4 19.8-21.0 201 19.6-20.7

=10 56.7 55.1-58.2 55.6 54.0-57.3 56.1 55.4-56.8 56.1 55.4-56.9

>10 33.8 32.3-35.3 347 33.2-36.3 23.5 22.9-241 23.8 23.1-244

*Age standardization on the basis of the German population on 31 December 2004 (13)
SD, standard deviation

crude (non-age-standardized) data show that about 27%  than in East Germany. The percentage of all unem-
of the men in both east and west and 24% of womenin  ployed persons—relative to the total number of persons
the west and 20% in the east currently smoke. As re-  capable of work —was about 10%, corresponding to the
gards employment status and education, thewell known  valueinthe official statistics for the same month.
picture was found that East German women have on

average more schooling and a higher proportion of em-  Frequency of risk factors

ployment than West German women. More men and  e-table 2 showstheregiona distribution of theindividu-
more women were in employment in West Germany &l risk factors which influence the metabolic syndrome.
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Crude and age-standardized prevalence estimates*! for the metaholic syndrome and its individual criteria according to gender and region

Metabolic syndrome, crude
age-standardized

Single criteria

Waist circumference, crude
age-standardized

Hypertriglyceridemia, crude
age-standardized

Raised HDL-cholesterol, crude
age-standardized

Hypertension, crude
age-standardized

Hyperglycemia, crude
age-standardized

Men Women

% 95% Cl % 95% Cl

27.0 25.3-28.8 23.3 22.0-24.7
22.7 20.9-24.4 21.1 19.9-22.4
36.0 34.2-37.9 45.8 44.3-47.3
31.0 29.2-32.9 41.4 39.9-42.9
26.2 24.3-28.1 145 13.3-15.7
23.6 21.6-25.5 183 12.2-14.4
10.0 8.9-11.2 14.2 13.1-15.3
10.0 8.7-11.3 14.6 13.4-15.8
69.7 67.9-71.5 56.7 55.2-58.3
64.8 62.7-66.9 62.2 61.3-63.2
34.4 32.6-36.5 22.0 20.6-23.2
28.3 26.6-30.1 19.6 18.5-20.8

Men Women

% 95% Cl % 95% Cl

24.7 23.8-25.5 18.4 17.8-19.0
214 20.6-22.1 17.7 17.2-18.3
36.5 35.6-37.4 40.5 39.8-41.2
32.3 31.5-33.2 38.6 37.9-39.3
23.4 22.6-24.3 12.5 12.0-13.0
21.7 20.8-22.6 121 11.6-12.6
12.8 12.1-13.4 13.8 13.3-14.3
13.0 12.3-13.6 13.8 13.3-14.3
65.9 65.0-66.8 52.1 51.3-52.8
52.0 50.6-53.4 49.5 48.9-50.2
28.4 27.6-29.3 16.6 16.0-17.2
24.0 23.2-24.7 15.5 15.3-16.2

Limits for waist circumference: men >102 cm, women >88 cm;
limits for triglycerides: =150 mg/dL;

limits for HDL-cholesterol: men <40 mg/dL, women <50 mg/dL;
limits for blood pressure: =130/=85 mm Hg;

limits for hyperglycemia: fasting glucose =100 mg/dL and/or random blood glucose = 200 mg/dL and or diabetes mellitus.

*1 Standardized for the German population on 31 December 2004 (13);

(missing values: waist circumference, n = 233, triglycerides, n = 5466, HDL-cholesterol, n = 541, blood pressure, n = 134, blood sugar, n = 2667, metabolic syndrome, n = 2786).

For the men, the only differences between West Ger-
many and East Germany were in the higher HDL-
cholesterol values in the East German men. In contrast,
the risk profile was consistently worse in the East Ger-
man than in the West German women.

There were no regional differences for either men
or women with respect to the prevalence values for
cardiovascul ar diseases, such asmyocardial infarction
or stroke (e-table 2). In contrast, the prevalence of
diabetes mellitus was clearly different in West and
East Germany. The proportion of both male and female
diabetics was markedly higher in East Germany
than in West Germany (age-standardized prevalence
values: men, 17.0% versus 13.4%; women, 12.3%
versus 9.2%).

Prevalence of the metabolic syndrome

The age-standardized prevalence of the metabolic syn-
drome for the whole of Germany was 19.8% (men
22.7%, women 18.0%) (8). The metabolic syndrome
was more frequent in East Germany than in West Ger-
many (table 2). The highest crude prevalence values
were 27% in the male patients in East Germany. After
age standardization, the East German and West German
men gave similar values (22.7% versus 21.1%, re-
spectively). On the other hand, a clear difference re-
mained for the East German women (21.4% versus
17.7%). With the sole exceptions of Saxony, Saarland,
and Mecklenburg-Western Pomerania, higher age-
standardized prevalence values were consistently found
for men than for women (table 3).

Even though thisrelatively crude comparison between
East and West Germany failed to find any major differ-
ence in the prevalence of the metabolic syndrome, the
more exact regional analysis by federal state identified
regional focuses (figure, table 3).

Estimation of the prevalence after adjustment

In addition to age and gender, the results may be
influenced by other confounding factors, such
as settlement size, degree of education and form of
employment. To investigate these factors, adjusted
odds ratios were estimated. In particular, this
emphasized the marked age dependence of the
metabolic syndrome (e-table3). It was also confirmed
that the only differences between East German and
West German men were in different lipid levels and
blood sugar concentrations, aswell asin the occurrence
of diabetes mellitus (e-figure 1). Aside from the
frequency of CHD, al factors were found more
frequently in East German women than in West
German women.

Discussion

The results of the study show that the prevalence val-
uesfor theclassical cardiovascular risk factorsand for
the metabolic syndrome are greater in primary carein
East Germany than in West Germany. The differences
between East German and West German men were
minor. In contrast, the risk profile tended to be less
favorable for East German women than for West Ger-
man women.

Deutsches Arzteblatt International | Dtsch Arztebl Int 2008; 105(12): 207-13
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Sample prevalence and age-standardized prevalence of the metabolic syndrome (%, 95% confidence intervals) for men and women in
the different federal states (age standardization on the basis of the German population on 31 December 2004)
Crude Standardized Crude Standardized Crude Standardized
n | % 95%Cl % 95%Cl % 95%Cl | % 95%Cl | % 95%Cl | % 95% Cl

Baden-Wiirttemburg 3983 | 20.9 | 19.7-22.2 | 18.6 |17.5-19.8 | 21.5 | 19.4-23.6  21.1 | 19.1-23.0 156 | 14.2-17.2 171 15.7-18.6
Bavaria 5212 | 21.4 20.3-225 19.6 18.6-20.6 22.0 20.1-23.9 223 20.5-241 158  14.6-171 182 17.0-19.4
Berlin 1939 | 199 18.1-21.7 1 18.5 |16.9-20.2 | 20.9 | 17.9-24.1 | 21.9 | 19.0-24.8 | 14.4 | 12.4-16.5 | 16.3 14.3-18.3
Brandenburg 893 | 27.5 ' 24.6-30.6 | 22.0 19.6-24.8 241 | 19.4-29.2 239 19.0-288 20.7 17.4-244 213 18.2-24.3
Bremen 293 | 19.8 | 15.4-24.8 | 16.4 1 12.4-20.3 A 18.6 | 11.6-27.6 | 19.0 | 12.2-25.7 | 14.0 9.3-19.9 | 183 14.1-22.5
Hamburg 407 | 18.2 | 14.6-22.3 | 17.2 13.6-20.7 20.0 | 13.9-27.3 18.7 @ 129-245 143 10.2-19.3  16.2 11.8-20.7
Hesse 1877 1 19.3 [17.5-21.2 18,5 |16.8-20.3 | 19.7 | 16.8-22.9 | 21.2 | 18.3-24.1 | 13.7 | 11.7-15.8 | 16.8 14.6-19.0
Mecklenburg-Westermn Pomerania| 858 | 26.2 1 23.3-29.3  23.2 1 20.4-26.0 | 23.8 19.4-28.7 | 22.7 @ 18.2-27.2 20.6 | 17.1-245 | 22.9 19.4-26.3
Lower Saxony 2869 | 20.4 | 19.0-21.9 | 19.2 |17.8-20.6 | 20.3 | 17.9-22.8 | 21.0 | 18.6-23.3 | 16.0 | 14.3-17.8 | 18.2 16.4-19.9
North Rhine-Westphalia 7192 214 205-224 195 18.6-20.3 215 20.0-23.1 | 220 20.5-23.6 16.1 | 15.0-17.2 179 | 16.9-19.0
Rhineland-Palatinate 1397 | 22 |19.9-243 | 199 18.0-21.8 | 22.7 | 19.1-26.5 | 21.5  18.3-248 | 16.2 | 13.8-18.9 | 19.0 | 16.6-21.4
Saarland 646 20.6 17.5-239  19.7 16.7-22.7 169 12.4-223 178 13.5-22.0 16.6 | 13.0-20.7 209 @ 17.1-24.8
Saxony 2041 | 235 |21.7-25.4 | 20.2 | 18.6-21.9 | 18.6 | 16.0-21.5 | 20.1 | 17.3-22.8 | 18.3 | 16.1-20.6 | 20.6 | 18.6-22.7
Saxony-Anhalt 1026 | 25.2 | 22.6-28.0 23.5 21.0-26.0 22.8 185-27.6 247 20.1-29.2 201 17.1-23.4 232 | 20.2-26.2
Schleswig-Holstein 1123 | 18.3 |16.1-20.7 | 17.3 | 15.1-19.5 | 185 | 14.9-22.6 1 18.2 | 14.6-21.7 | 147 | 121-176 | 16.9 | 141-19.7
Thuringia 1327 1 235 21.3-25.9 20.7 185-228 246 20.9-285 240 20.3-27.7 171 | 14.6-20.0 185 @ 15.8-21.2

The nominal differences in cardiovascular risk fac-
tors are only moderate, although differences are seenin
the greater waist circumference and in increased blood
pressure and blood fat values. On the other hand, sever-
al studies have documented how even very small differ-
encesin (for example) blood pressure can influence car-
diovascular prognosis (14, 15). In ameta-analysis of 61
cohort studies, the Prospective Studies Collaboration
showed that a reduction in blood pressure of only
2mm Hg could reduce the relative risk of mortality
from ischemic heart disease by 7% and from stroke by
10%. Thefiguresfor the absolute reduction in risk were
not reported (15). In analogous manner, only slight
increases in BMI (or waist circumference) can lead to
increased mortality (14, 16). Nevertheless, no causal
connection can be established between increased risk
factors and morbidity and mortality, asthese are not lon-
gitudina studies. They do confirm the associations in
other large cohort studies and might encourage more
attention for thisrisk constellation.

Both the crude and the age-standardized values for
the prevalence of the metabolic syndrome in primary
care were markedly higher in the East German states,
particularly Brandenburg, Mecklenburg-Western Pom-
erania, and Saxony-Anhalt, than in the West German
states. The only exception was Saxony. The lowest age-
standardized prevalence valueswerefound in womenin
Hamburg, Schleswig-Holstein, and Hesse (16% to 17%)
and the highest values in Brandenburg, Mecklenburg-
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Western Pomerania, and Saxony-Anhalt (21% to 23%).

The values for men were generally higher, but
presented asimilar picture. Aswith women, there was
a difference of about 6% between the lowest age-
standardized prevaence values—in Schleswig-Holstein,
Hamburg, and Bremen — (18% to 19%) and the highest
values (24% to 25%), in Brandenburg, Thuringia, and
Saxony-Anhalt. The exceptions to this generalization
were the men in Saxony, with low prevalence, and the
women in Saarland, with high prevalence.
Independently of the age structure in the individual
federal states, the prevalence figures for metabolic
syndrome in primary care were highest for both men
and women in Saxony-Anhalt.

The metabolic syndrome describes atypical constel-
lation of overweight concentrated in the trunk (visceral
obesity), arterial hypertension, abnormal glucose toler-
ance, and dydlipidemia. Taken together, these form an
atherogenic network (17), which markedly increasesthe
risk of development of type 2 diabetes mellitus and car-
diovascular diseases (18, 19).

Although no difference in the prevalence values for
cardiovascular diseases were observed (in contrast to
the documented higher coronary mortality in East Ger-
many in 1999), diabetes was markedly more commonin
East Germany than in West Germany, for both men and
women. Although there is some controversy about the
metabolic syndrome as a predictor of cardiovascular
events (20), its significance for the development of
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B <18% [ 218% to <23% [ 2 23%

Age-standardized prevalence estimates for the metabolic syndrome for men and women in
the different federal states.

diabetes is undisputed. Even if diabetics are excluded,
14% to 23% of the population in primary carewasfound
to have the metabolic syndrome, particularly in Bran-
denburg, Thuringia, Mecklenburg-Western Pomerania,
Saxony, and Saxony-Anhalt (data not shown).

Because of the cross-sectional design of this study,
no temporal associations or causality could be identi-
fied for the prediction of CHD and diabetes. The
results of the analysis are therefore coupled to the
validity of this risk concept. These high prevalence
values for both the individual risk factors and the
symptom complex of the metabolic syndrome never-
theless give reason to fear that there will be at least no
decrease in CHD mortality, particularly in East Ger-
many. Further information will be provided by pro-
spective cohort studies on cardiovascular diseases,
such as KORA in the south (21), SHIPin the northeast
(22), CARLA in central Germany (23), and the Heinz
Nixdorf Recall Study in the West (24).

In spite of the high prevalence values found for the
classical risk factors and for the metabolic syndrome,
solutions should not concentrate broadly on intensified
medica treatment of these factors. On the one hand,
high risk patients must be comprehensively cared for,
particularly regarding their frequent metabolic abnor-
malitiesand cardiovascular diseases. On the other hand,
the high prevalence values are the conseguence of
taking low limiting values (20). |n particular, the criteria
for the metabolic syndrome are not the result of pro-
spective studies. The most modern definition of the
metabolic syndrome was the result of an international
consensus and was published by the International Dia-
betes Federation in 2005 (25). Using this definition
would increase the overall prevalence of the metabolic
syndrome in the GEMCAS patient group to 30.7%, in

comparison to 18.7% according to the NCEP/ATP Il
definition of 2001 (7).

It would not be expedient to treat al patientsin pri-
mary care with the metabolic syndrome with drugs to
counteract the spread and increase of the risk factors.
Even though previous preventive approaches at lifestyle
modification have been far from encouraging and have
even been called into doubt, the current results suggest
various approaches for more specific prevention. These
should alow for regional and gender-specific needs and
should especially consider the enormous socioeconomic
differences in the population, which have long been
underestimated.

Résumé

This is the first presentation of a comprehensive
investigation of regional differences in the metabolic
syndrome and its risk factors in primary care. The
underlying datawererecorded under realistic conditions
of medical practice. Further studies are needed to re-
search the causes for the regional and genderspecific
differences in the prevalence of risk factors and to
develop and evaluate sensible preventive strategies
orientated towards specific target groups.
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Number of participating general practices

in each state
Baden-Wiirttemburg 186
Bavaria 248
Berlin 91
Brandenburg 36
Bremen 12
Hamburg 23
Hesse 87
Mecklenburg-Western Pomerania 37
Lower Saxony 141
North Rhine-Westphalia il
Rhineland-Palatinate 64
Saarland 30
Saxony 89
Saxony-Anhalt 42
Schleswig-Holstein 58
Thuringia 54
Total 1511
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Distribution of cardiovascular risk factors and prevalence of cardiovascular diseases and diabetes mellitus
i emomeesm | eGmiisy
Crude Standardized* Crude Standardized*
Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% Cl

Waist circumference (cm) 98.9 98.5-99.4 97.8 96.3-97.3 98.9 98.6-99.0 9741 96.8-97.3
Systole (mm Hg) 134.4 133.7-135.0 132.5 | 131.8-133.2 133.7 133.1-133.8 131.9 131.6-132.3
Diastole (mm Hg) 81.4 81.1-81.8 81.0 | 80.5-81.4 81.4 81.2-81.6 80.8 80.6-81.0
Glucose (mg/dL) 100.7 99.4-102.1 97.9 | 96.6-99.1 99.3 98.7-100.1 96.4 95.8-97.1
Triglyceride (mg/dL) 182.7 177.0-188.4 176.7 | 170.8-182.5 178.2 175.5-181.8 171.7 168.8-174.5
HDL-cholesterol (mg/dL) 55.8 55.3-56.4 55,5 | 54.9-56.2 53.9 53.7-54.2 53.6 53.3-53.9
LDL-cholesterol (mg/dL) 129.5 128.1-131.0 127.2 | 125.6-128.7 127.8 127.1-128.4 125.7 125.0-126.4
Weight (kg) 85.7 85.2-86.3 849 | 84.2-855 86.3 86-86.6 85.6 85.3-85.9
BMI (kg/m2) 27.7 27.5-27.8 27.2 27.0-27.3 27.5 27.6-27.6 271 27.0-27.2
CHD*2 12.8 11.5-14.1 10.1 9.0-11.2 13.1 12.5-13.7 11.1 10.6-11.6
Diabetes*2 24.2 22.5-26.0 170 = 15.6-18.3 19.0 18.3-19.8 13.4 12.8-14.0

omer | om0 | esemayormn

Crude Standardized*1 Crude Standardized*1
Mean 95% CI Mean 95% Cl Mean 95% Cl Mean 95% Cl

Waist circumference (cm) 88.4 88.0-88.8 86.8 86.4-87.2 86.4 86.2-86.6 85.6 85.4-85.8
Systole (mm Hg) 130.0 129.4-130.5 128.1 | 127.5-128.6 128.2 127.9-128.4 127.2 127.0-127.5
Diastole (mm Hg) 79.8 79.5-80.1 78.9 78.5-79.2 79.0 78.9-79.2 78.5 78.4-78.7
Glucose (mg/dL) 95.7 94.5-97.0 9341 92.1-94.1 92.8 92.3-93.2 911 90.7-91.6
Triglyceride (mg/dL) 141.7 139.1-144.4 136.8 | 134.2-139.3 133.7 132.4-134.9 130.7 129.5-131.8
HDL-cholesterol (mg/dL) 67.1 66.6-67.7 67.1 66.5-67.3 67.3 67.0-67.5 67.2 66.9-67.4
LDL-cholesterol (mg/dL) 130.4 129.2-131.5 126.3 | 125.1-127.4 127.5 126.9-128.0 125.4 124.8-125.9
Weight (kg) 73.0 72.6-73.5 71.9 71.4-72.4 ni 71.5-71.9 71.2 70.9-711.4
BMI (kg/m?) 27.2 27.0-27.4 26.4 26.5-26.8 26.4 26.3-26.5 26.2 26.1-26.3
CHD*2 4.8 41-55 4.4 3.8-5.0 4.8 4.5-5.2 4.8 4.5-5.1
Diabetes*2 15.3 14.2-16.5 12.3 11.3-13.2 115 11.0-12.0 9.2 8.8-9.6

*1 Standardized to the German population on 31 December 2004; *2 Myocardial infarction in the medical history, stroke and/or type 1 or type 2 diabetes mellitus; Cl, confidence interval;
CHD, coronary heart disease; BMI, body mass index
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0dds ratios (OR) of the individual criteria for the metaholic syndrome, CHD, and diabetes mellitus, adjusted for age, site of settlement,
employment status, and education

_ Triglyceride HDL-cholesterol Blood pressure Blood glucose “ Diabetes mellitus

95% Cl 95% CI 95% Cl 95% Cl 95% CI 95% Cl 95% CI
East Germany 0.96 | 0.91-1.02  1.10 1.02-1.20 | 0.78 | 0.69-0.89 |1.02 ' 1.00-1.05 |1.16 | 1.09-1.23 | 0.92 |0.81-1.03 | 1.23 1.11-1.35
Berlin 1.05 | 0.96-1.15 1.09 0.94-125 080  0.64-0.99 0.92 0.86-0.97 1.14 1.02-1.27 1.03 0.84-1.27 | 1.07 0.89-1.27
Age 35-49 231 | 2.03-2.62  1.79 | 1.56-2.05 | 1.06 | 0.92-1.23 |1.35 ' 1.28-1.43 |3.36 | 2.71-4.17 | 17.6 |6.49-476 | 3.86 2.78-5.36
Age 50-59 332 | 294-3.76 1.99 1.74-228 093 | 0.80-1.07 ' 1.64 1.55-1.74 6.94  5.65-8.54 | 55.6 20.7-148.8 10.03 |7.32-13.7
Age 60-69 3.30 | 2.89-3.76 | 1.89 | 1.62-2.20 | 0.76 | 0.64-0.92 |1.79 1 1.69-1.90 7.49 | 6.06-9.26 | 64.9 |24.2-174.4 10.41 7.54-14.4
Age 70-99 3.37 | 2.95-3.86 1.57 1.33-1.85 | 0.82 0.68-1.00 1.83 1.72-1.95 7.77 6.27-9.63 93.6 | 34.8-251.4 11.03 7.96-15.3
Settlement 1.09 | 1.04-1.14 | 1.03 | 0.96-1.11 | 098 | 0.89-1.07 | 1.02 1.00-1.04 |0.99 | 0.94-1.04 094 0.85-1.04 | 0.97 |0.89-1.05

<20TI
Unemployed 118 | 1.08-1.28 112 099-127 115 097-1.36 1.02 0.97-1.07 137  1.24-1.51 1.65 1.31-2.08 | 1.76 1.51-2.05
Not working 1.17 | 1.10-1.26 | 0.97 | 0.88-1.07 | 1.09 | 0.95-1.25 | 0.98 0.94-1.01 |1.26 | 1.16-1.36 | 2.09 1.78-2.45 | 1.56 |1.38-1.77

Schooling 1.09 | 1.02-1.17 1.08 0.96-1.21 1.25 1.08-1.44 098 0.94-1.02 1.11 | 1.03-1.20 | 1.18 1.02-1.36 | 1.26 1.12-1.42
<10 years

Schooling 0.84 | 0.80-0.88 | 0.89 | 0.83-0.95 | 0.83 | 0.75-0.91 |0.95 0.93-0.98 |0.74 | 0.70-0.79 | 0.89 ' 0.80-0.98 | 0.70 0.64-0.76
> 10 years

Women

East Germany 112 | 1.09-1.16 | 1.15 1.05-1.26 | 1.16 | 1.06-1.26 | 1.04 |1.01-1.07 ' 1.33 | 1.25-1.42 | 0.97 |0.82-1.13 | 1.42 |1.29-1.56
Berlin 0.95  0.89-1.02 1.15 0.98-1.34 116  1.01-1.33 |0.96 0.92-1.01 1.24  1.11-1.39 1.02 0.79-1.33 | 1.29 1.09-1.53
Age 35-49 161 | 1.49-1.74 144 1.23-168 | 096 | 0.87-1.06 |1.77 |1.65-1.89 '2.85 | 2.28-3.55 | 6.99 |2.53-19.29 | 3.80 |2.72-5.31
Age 50-59 231 | 2.14-2.48 | 223 1.91-2.60 079 0.70-0.88 2.69 2.52-2.87 |6.67 @ 5.39-8.26 29.5 10.81-78.6  9.45 6.83-13.1
Age 60-69 251 | 2.33-2.71 | 267 | 2.26-3.15 | 0.68 | 0.60-0.77 |3.17 |2.96-3.39 |8.96 | 7.22-11.1 | 52.0 | 19.22-140.7| 125 |9.00-17.4
Age 70-99 256 | 2.36-2.76 | 2.66 2.24-315 077 @ 0.68-0.87 |3.33 3.16-3.62 11.28 9.07-14.0 114.0 42.20-308.2' 16.9 12.1-23.5
Se;t(l)e{?ent 1.04 | 1.01-1.07 | 1.01 | 0.94-1.09 | 0.96 | 0.90-1.03 |1.03 '1.00-1.05 1.02 | 0.97-1.08 | 0.92 |0.81-1.04 | 1.04 |0.96-1.13
<

Unemployed 140 | 1.32-1.49 191 1.63-224 169  147-1.94 111 1.04-117 1.70 | 1.48-1.96 218 1.49-317  2.01 1.64-2.45
Not working 117 | 112-122 | 1.33 | 1.21-1.47 | 1.34 | 1.23-1.45 1.04 1 1.01-1.08 |1.29 | 1.18-1.42 | 1.57 |1.25-1.97 | 152 1.35-1.73

Schooling 121 117125 117 1.07-128 154 1.42-167 1.05 1.03-1.08 1.38  1.30-1.46 1.12 0.98-1.28 | 151 1.39-1.66
<10 years
Schooling 0.77 | 0.73-0.80 A 0.81 | 0.73-0.89 | 0.71 | 0.65-0.78 |0.90 0.87-0.93 | 0.78 | 0.71-0.86 | 0.78 |0.63-0.95 | 0.73 0.64-0.83
> 10 years

Reference: patient in primary care within the West German states, age under 35, employed, practice in settlement of >20 000 inhabitants, =10 years of schooling;
CHD, coronary heart disease; Cl, confidence interval; Tl, thousand inhabitants
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