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Measuring cardiovascular disease risk factor 
levels: International comparisons between 
Bremen-North/West (Germany) and 
two southeastern New England (USA) cities 

The identification of the major risk 
factors for cardiovascular disease 
(CVD) through studies like the 
Framingham Heart Study ~ and 
subsequent intervention trials in 
both high and not-so-high risk indi- 
viduals 2,3 has paved the way for a 
new generation of studies. The 
Pawtucket Heart Health Program 
(PHHP) in Rhode Island and the 
German Cardiovascular Preven- 
tion Study (GCP) are two examples 
of community based intervention 

studies, the latest generation of 
studies designed to target popula- 
tion-based CVD prevention. 
The PHHP has as its goal the 
activation of an entire community 
utilizing lay volunteer facilitators 
to produce a change in CVD knowl- 
edge, risk factor behavior, and atti- 
tudes that will then lead to a 
positive change in both morbidity 
and mortality from cardiovascular 
disease. The PHHP research mo- 
del, study design, and hypotheses 

have been described in detail 
elsewhere 4-7. Pawtucket, Rhode 
Island, a community of about 
71200 citizens, was selected as the 
intervention city for PHHP and a 
comparison city of similar size 
and sociodemographic composi- 
tion was selected from South- 
eastern New England. Data from 
baseline health surveys in both of 
these communities will be pooled 
for the purposes of this paper and 
referred to as simply data from 
New England. 
The German Cardiovascular Pre- 
vention Study (GCP) is also a com- 
munity-based CVD intervention 
study, but with five centers for the 
intervention program< For the 
purposes of this paper, baseline 
health survey data for only one of 
the five study regions will be 
examined: Bremen North/West 9-1t 
Risk factor modification in the 
GCP is aimed at the same five risk 
factors targeted in PHHP (ciga- 
rette smoking, hypertension, high 
serum cholesterol, lack of exercise, 
and excess body mass index) as 
well as stress. The GCP employs 
principles of health education, 
behavior change, and organization 
of the community similar to those 
advocated by PHHP 4 and other 
community intervention studies of 
cardiovascular disease prevention 
and reduction 12-14. 
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This paper will document some of 
the results of the exchange be- 
tween PHHP and the Bremen 
region of the GCP by presenting 
retrospective comparisons be- 
tween the baseline cross-sectional 
health surveys in New England 
and Bremen. The paper will 
focus on the following major 
topics: 

1. What are the main differences 
and similarities in regard to the 
classical coronary heart disease 
(CHD) risk factors (self-report- 
ed and actual) in the study 
regions of New England and 
Bremen? 

2. What are the main differences 
and similarities in the socio- 
demographic characteristics of 
the two study regions? 

3. What is the association betwen 
the social, demographic, and 
economic status of the popula- 
tions and the health behavior 
responses and corresponding 
CHD risk factor problems? In 
other words, which segments of 
the population exhibit a higher 
risk factor profile and does this 
differ between the two study 
populations? 

Methods and materials 

Population Studied 

The Pawtucket Heart Health Pro- 
gram utilizes a quasi-experimental 
design which is described in more 
detail elsewhere 7,15,16. The health 
survey maintains a logo and iden- 
tity separate from the intervention 
program. According to PHHP's 
research desing and timeline, five 
biennial cross-sectional household 
surveys of approximately 1400 
individuals in each city were plann- 
ed from 1981 to 1991. A cohort 
survey with two remeasurements 
of Survey 1 participants is also part 
of the design 4. 
The first cross-sectional household 
survey was conducted between 

1981 and 1982, before the interven- 
tion began in Pawtucket. The study 
design for each of the five cross- 
section surveys is similar to this 
first baseline survey except for the 
fact that the baseline survey also 
featured a clinic component where 
respondents could participate in 
the bicycle test to estimate maxi- 
mal oxygen uptake. Subsequent 
household surveys made use of an 
in-home step test in place of the 
bicycle test. This test was cross- 
validated with the bicycle test 
and was found to be highly cor- 
related 17. 
All households in the two New 
England study communities were 
enumerated using available city 
street directories which had been 
updated by a block supplement 
sample according to Kish TM. Using 
selection tables adapted from 
Kish is and Deming ~9, a single re- 
spondent between the ages of 18 
through 64 (at last birthday) was 
randomly selected at each house- 
hold. In the two cities, there were 
a total of 2416 completed field 
interviews in the baseline sourvey. 
This represents a response rate of 
approximately 70%. Lipid values 
were obtained on 2047 respon- 
dents. For purposes of com- 
parisons with the Bremen health 
survey, only data for those respon- 
dents between the ages of 25 
through 64 (N = 1982) are included 
here. 
The Bremen study region of the 
GCP consists of Bremen-North 
and Bremen-West, two of the five 
districts of the city of Bremen. In 
1984, the number of inhabitants of 
Bremen North/West was 185000, 
which is about 35% of the total 
population of Bremen. For the 
baseline survey, which took place 
from May through November, 
1984, a simple random sample of 
2700 individuals aged 25 to 69 was 
drawn using the compulsory resi- 
dence registry. After excluding the 
addresses of persons who had 
moved prior to the start of the 
survey, or who had died or could 

not be located, 2542 potential 
respondents were identified. The 
survey protocol is described in 
more detail elsewhere 9. The Bre- 
men baseline survey, like the New 
England baseline survey, yielded a 
70% response rate (N = 1801). For 
the purposes of this paper, only 
those 1673 respondents between 
the ages of 25 through 64 were 
included in the analyses. 

Self-Reported Measurements 

Smoking Status: Smoking status in 
both surveys was assessed using 
self-report information. For the 
purposes of this paper, only self- 
report data will be discussed. In 
Bremen, cigarette smokers were 
defined as those regularly smoking 
at least one cigarette per day. In the 
New England surveys, cigarette 
smokers were defined as those who 
had smoked more than a total of 
five packs of cigarettes in their life- 
time AND who were currently 
smoking cigarettes when interview- 
ed. Daily amount of cigarettes 
smoked was also obtained in both 
PHHP and Bremen. 

Exercise Frequency and Diet Com- 
position: These two variables were 
obtained by simple frequency 
counts in both studies. 

Occupation: Occupational codes in 
Pawtucket were determined using 
the Standard Occupational Classi- 
fication Manual from the U.S. 
Department of Commerce 20. Those 
for Bremen were obtained using 
similar German classifications. All 
codes were grouped into major 
classifications: white collar (includ- 
ing civil servants); blue collar; and 
other. 

Antihypertensive Medication: This 
was determined by self-report in 
both surveys and was validated 
by obtaining the bottle of prescrip- 
tion medication and recording the 
name of the medication. 
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Income: In Pawtucket, respondents 
are shown a card with 12 potential 
income categories and asked to 
pick the choice which best repre- 
sents the income of the household. 
In Bremen, respondents are asked 
to choose from 11 such categories. 
For the purposes of analysis in this 
paper, independent quintiles of 
income were constructed. 

Sociodemographic Variables: All 
other sociodemographic variables, 
such as education, marital status, 
and working status were collected 
in similar ways for both countries. 

Physiological Measurements 

Lipid Measurements: In both sur- 
veys, serum total cholesterol and 
HDL were measured on non- 
fasting blood samples. In PHHR 
total cholesterol samples and HDL 
subfractions were analyzed at a 
Lipid Research Clinic standardized 
laboratory using the enzymatic 
method 21. In Bremen, total serum 
cholesterol was analyzed using 
the Boehringer Mannheim method 
(Mg 2 +/Phosphotungstic acid) in 
the laboratory of the Federal 
Health Office in Berlin and stan- 
dardized against a World Health 
Organization (WHO) reference 
laboratory in Prague. 

Blood Pressure." In PHHP house- 
hold surveys, two blood pressure 
measurements were taken about 20 
minutes apart using a Baumano- 
meter mercury sphygmomanome- 
ter (folding purposes, the second 
measurements were used for ascer- 
taining the systolic and diastolic 
(fifth phase) readings. In Bremen, 
blood pressure was also measured 
twice, but only three minutes apart. 
As in PHHR Bremen measure- 
ments were taken in a seated 
position on the right arm. Bremen 
used a random-zerosphygmo- 
manometer. For determination of 
the diastolic pressure, Korotkov- 
phase V was used. 

Height In both surveys, height was 
measured without shoes. At PHHR 
a specially designed folding wood- 
en set square and a standard car- 
penter's folding six-foot wooden 
ruler with six inch metal extension 
was also used following a protocol 
recommended by the Center for 
Disease Control. 

Weight: Body weight was measured 
in the New England survey on a 
portable scale with outer garments 
and shoes removed. In Bremen, a 
calibrated balance beam scale was 
used to measure weight in the sur- 
vey center. Less than 1% of the Bre- 
men visits took place in the home. 
For these, a portable scale was 
used. Body mass index (BMI) was 
calculated using the following for- 
mula: BMI = (weight)/(height)**2. 

Statistical Analysis 

Standard descriptive statistics, 
multiple logistic regression, and 
significance tests were calculated 
using SAS - the Statistical Analysis 
System computer package ~z. To 
summarize the general risk factor 
load of each population, the CHD 
and CVD risks for males and fema- 
les were calculated for both surveys 
using the logistic regression coeffi- 
cients based upon the U. S. Nation- 
al Health and Nutrition Examina- 
tion I Epidemiologic Follow-up 
Survey (NHANES 1)23 which was 
provided to the GCP courtesy of 
the National Center for Health Sta- 
tistics (Drs. Feinleib and Madans). 

Results 

As seen in Table 1, there were 
several statistically significant dif- 
ferences between Bremen and 
New England. Bremen survey 
participants had a mean age 
l l/2years older than New Eng- 
land survey participants. There was 
a slightly greater preponderance of 
females in the New England 

sample as compared with Bremen 
(58% vs. 51%;X2= 15.7;p <0.001). 
There was also a difference in mar- 
tial status between the two coun- 
tries; 75% of the Bremen group 
were currently married as compar- 
ed with 67 % of the New England 
group. The percentage of those 
working was also slightly higher in 
New England than in Bremen 
(71% vs. 64%); but there was a 
greater percentage of white collar 
workers in Bremen than in New 
England (49 % vs. 33 %). 
There was a statistically significant 
difference in the percentage of 
female respondents who reported 
attempts to quit smoking within the 
last twelve months prior to inter- 
view as is seen in Table 2. This dif- 
ference was not apparent among 
male smokers. There was, however, 
a difference between the two re- 
gions in respondents who had ac- 
tually quit smoking over the course 
of their lifetime (28% in Bremen 
vs. 18.5% in New England). The 
rate of current smoking (cigarettes, 
cigars, cigarillos, pipes) was identi- 
cal in both regions (43%). The 
mean number of cigarettes smoked 
daily by self-reported cigarette 
smokers, however, was statistically 
different (Bremen = 19.4 N.E. = 
22.6, p<0.001). Self-reported 
exercise frequency was statistically 
different between the two coun- 
tries. Those reporting exercising 
less than once per week in Bremen 
comprised 58 % of the Bremen re- 
spondents as compared with 50 % 
reporting this same practice in New 
England. 
Table 3 presents a summary of phy- 
siologic measurement comparison 
between New England and Bre- 
men by gender. 
Some differences in diet were 
noted. New Englanders were more 
likely to eat poultry (87 % vs. 35 %; 
p<0.01), and fish (72% vs. 50%; 
p<0.01) at least once per week 
while the German study popula- 
tion was more likely to eat 
processes meat (95% vs. 62%; 
p<0.01), red meat (97% vs. 93%; 
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Table 1. Summary of sociodemographic comparisons by gender between New England + and Bremen ++. 

Table 2. Summary of cardiovascular risk factor comparisons by gender between New England + and Bremen ++. 
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Table 3. Summary of physiological measurement comparisons by gender between New England + and Bremen ++. 

p<0.01), eggs (87% vs. 76%; 
p<0.01), and cheeses (95% vs. 
77%; p <0.01) at least once per 
week. New Englanders also drank 
whole milk more frequently than 
those in Bremen (66 % vs. 34 %; 
p<0.01). 
Much evidence has been accum- 
ulated regarding the role of social 
class in determining health related 
behaviors, morbidity and mortality. 
We analyzed the relationships 
which exist between social class 
and the classic cardiovascular risk 
factors in the regions of New Eng- 
land and Bremen to detect possible 
incremental effects of the applica- 
tion of broad scale intervention 
methods on social class differences 
and risk factor prevalence. 
Social class was based on an addi- 
tive index of the following vari- 
ables: household yearly net income 
(divided into quintiles) and dura- 
tion of education (years of formal 
schooling). Four social class cate- 
gories were constructed, each con- 
taining approximately 25 % of the 
participants (Fig. 1). 

DURATION OF 
EDUCATION 

(YEARS) 

13+ 

11 -12 

9 -10 

<8 

UPPER CLASS 

l HIGHER MIDDLE CLASS 

LOWER MIDDLE CLASS 

3 

LOWER CLASS 4 

5TH 4TH 3RD 2ND 
(LOWEST) 

QUINTILES 

HOUSEHOLD INCOME PER YEAR 

Figure 1. Index: Socio Economic Status, 

1 ST 
(HIGHEST) 
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Figure 2A. Number of  Risk Factors* and Social Class: Smoking, Over- 
weight, Physical Inactivity. Males: New England and Bremen N= 1558. 
* Risk Factor: Smoking - Self-Reported current smokers, Overweight - 
BMI > 30; Physical Inactivity - Self-Reported exercising less than once per 
week. 
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Figure 2B. Number of Risk Factors* and Social Class: Smoking, Over- 
weight, Physical Inactivity. Males: New England and Bremen N = 1558. 
* Risk Factor. Smoking - Self-Reported current smokers, Overweight - 
BMI > 30; Physical Inactivity - Serf-Reported exercising less than once per 
week. 

To control for the confounding 
factor of age, multiple logistic 
regression was used to calculate the 
odds ratio as a measure of the rela- 
tionship between social class and 
the various CHD risk factors. The 
four social classes in both regions 
were included as dummy variables 
in the model. The reference cate- 
gories for odds ratio determination 
were always the upper class for 
the Bremen survey (Table 4). As 
Table 4 shows, there is a distinct 
relationship between social class 
and the risk factors of smoking, 
overweight, and lack of physical 
activity. In general, the lower the 
social class, the more prevalent the 
smoking, excess weight, and lack of 
physical exercise. 
When these three risk factors are 
examined for an additive effect, it 
becomes apparent that there is a 
strong relationship between the 
number of risk factors and social 
class. As seen in Table4 and 
Fig. 2A and 2B, the lower the 
social class the higher the number 
of combined risk factors. 
In general, it would appear that 
behavior related risk factors such 
as smoking, overweight, and phy- 
sical inactivity are strongly influen- 
ced by social class determinations. 
The question then arises whether 
the same relationships exist for 
two other major risk factors for 
coronary heart disease - hyper- 
tension (systolic blood pressure 
_> 160 mm Hg and/or diastolic blood 
pressure __95mmHg or on anti- 
hypertensive medication with con- 
trolled BP) and hypercholesterole- 
mia (total cholesterol > 250 mg/dl). 
As seen in Table4, the age 
adjusted odds ratios for neither 
hypertension nor hypercholes- 
terolemia showed significantly 
higher rates for the lower social 
classes in either Bremen or New 
England. 
Hypertension is an important risk 
factor for CHD. Non-pharmaceu- 
tical treatments (weight reduc- 
tion, dietary changes, etc.) play an 
important role as does pharmaceu- 
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NEW ENGLAND (N=162) 
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BREMEN (N=165) 

PREVALENCE OF 
HYPERTENSION = 20.3% 

"14% 
TREATED 

NO( 
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Figure 3. 
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Treatment and Control of Hypertension. Males. 

NEW ENGLAND (N=152) 

PREVALENCE OF 
HYPERTENSION = 13.2% 

BREMEN (N=167) 

PREVALENCE OF 
HYPERTENSION = 19.6% 

14% 
TREATED 

NO CONTROL 

44% 
CONTROLLED 

21% 
TREATED 

tical therapy in the reduction of 
hypertension. To measure the 
importance of non-pharmaceutical 
treatments such as weight loss, we 
calculated the attributable risk for 
hypertension related to being over- 
weight for each of the two regions 
by age and gender. About 30 per- 
cent of the prevalence of hyperten- 
sion in males in both surveys 
appears to be related to being 
overweight (BMI>25 for males; 
BMI>24 for females). In both 
regions age and increased BMI 
are strongly related to hyperten- 
sion. 
Other interesting findings are the 
differences in the percent of hyper- 
tensives in Bremen and New Eng- 
land who are receiving pharmaceu- 
tical treatment for hypertension 
and the percent who have suitable 
blood pressure control. Figures 3 
and 4 show that the percentage of 
controlled hypertensives in New 
England (males = 25 %; females = 
44%) is much higher than in 
Bremen (males=18% ; females= 
26%) (X 2 males=2.93; N.S.; X 2 
females = 10.87; p < 0.001). 
Finally, to summarize the overall 
risk factor status of the population 
in reference to predicted cardio- 
vascular disease and coronary 
heart disease mortality, we applied 
the multiple logistic function 
coefficient from NHANES on 
the following age groups: 40-44; 
45-54; and 55-64. In all age 
groups, the predicted CHD and 
CVD mortality is slightly higher for 
the Bremen population as compar- 
ed to the New England survey 
population. 

Figure 4. 

42% 53% 
UNTREATED UNTREATED 

Treatment and Control of Hypertension: Females. 

Discussion 

This comparison of study popula- 
tions in two different countries 
with similar community interven- 
tion programs and evaluation 
strategies has shown some striking 
differences in risk factor patterns 
between the two populations. 
Indeed, in females, the differences 
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are so striking that they even affect 
the overall predictive mortality 
coefficients for both CHD and 
CVD. 
In the Bremen survey significantly 
higher mean blood pressure values 
have been found compared to the 
survey in New England. These dif- 
ferences are most likely not due to 
the fact that in Bremen the blood 
pressure measurements were done 
using random-zero sphygmomano- 
meter and in New England using 
standard mercury sphygmomano- 
meter, because in general random- 
zero sphygmomanometers yield 
slightly lower readings than the 
standard mercury sphygmomano- 
meter 24. The much longer time 
interval between the first and 
second blood pressure measure- 
ment in New England (20 minutes) 
versus in Bremen (3 minutes) is 
also not likely to explain the signi- 
ficantly lower mean blood pressure 
values for the New England survey. 
Unfortunately for the lipid deter- 
minations no common reference 
laboratory was used, but it is un- 
likely that the striking differences 
in cholesterol levels between the 
survey in New England and Bre- 
men occurred primarily because of 
the use of laboratory assessments 
which may not have been identical. 
When one attempts to find a com- 
mon thread that would run through 
both populations despite several 
obvious differences, it would 
appear that social class transcends 
even international barriers. In par- 
ticular, our research has shown us 
that explicit attention should be 
paid to the lower social classes 
when attempting to change behav- 
ior in regards to smoking, over- 
weight, and physical inactivity. Fur- 
ther analyses need to be done to 
explain why hypertension and 
hypercholesterolemia do not exhi- 
bit these same social gradients. 
Perhaps a different construction of 
social class (for example, using 
only years of school or including 
occupation) would yield different 
results. 

Our findings of an inverse associa- 
tion between the risk factors smok- 
ing, overweight, and lack of phys- 
ical activity with SES are consi- 
stent with the results of many other 
studies. Smoking patterns are 
characterized by a striking social 
gradient in the United States 25-27 
and Western Europe 28-3~ with a 
clearly higher percentage of ciga- 
rette smokers in lower social 
classes for males, and a similar but 
less striking pattern for females. 
Recent studies have also reported 
significant associations between 
educational levels and leisure time 
physical activity 31-35. In our study, 
as in other studies, obesity has also 
been found to be more prevalent 
among lower social classes 35,36. 
For the risk factors hypertension 
and hypercholesterolemia, neither 
of which showed a social gradient 
in our study, there exist conflicting 
associations to social class charac- 
teristics. Hypertension has been 
found to have an inverse associa- 
tion with SES 25,36,37 in the US and 
in a recent British study 35, but no 
relation to SES was observed in 
Switzerland 38 and Bavaria 39. Other 
studies have documented a weak 
positive 35, a weak negative 25 or no 
relationship of hypercholesterole- 
mia to SES 37'39. 
In summarizing these results, one 
may conclude that health promo- 
tion programs in combination with 
increased interest in a more 
healthy lifestyle in recent years in 
the US 40 and in other industrialized 
countries, have led to health orien- 
tated behavior changes such as 
quitting smoking, doing more exer- 
cise and controlling body weight. 
This is especially evident in the 
middle and upper classes. It may be 
that these behavior changes do not 
directly and immediately reduce 
the risk factors hypertension and 
hypercholesterolemia to the same 
degree. Longer observations of 
these proximal outcomes may be 
necessary as well as morbidity and 
mortality surveillance for docu- 
mentation of distal outcomes. 
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