
Soz.- Pr~ventivmed. 45 (2000) 13-24 
0303-8408/00/010013-12 $1.50 + 0.20/0 
© Birkh~user Verlag, Basel, 2000 

Wiebke Hellenbrand ~, Gerald Bauer 1, Heiner Boeing ~, 
Andreas Seidler ~, Bernt-Peter Robra 1 

Institute for Social Medicine, Otto-von-Guericke-Universi~ Magdeburg 
2 Department of Epidemiology, German Institute for Human Nutrition, 

Potsdam-RehbrOcke 
s Institute for Occupational Medicine, Johann-Wolfgang-Goethe-Universi~ 

Frankfurt a. M. 

Diet in residents of East and West Germany 
in 1991-1992 as ascertained by a retrospective 
food frequency questionnaire 

Ea ~ ~ ~ ts re 
~ ~ig~ Cons~ ~ bre~d, spreadable fat, a~d saus~ge, 

~ ~ ~ts ~ / t e ~  h~'~erintake~ 
~d inta~ 

aide 

Ea~ ~rti ip~#ts ~ ~ Io~ total ~te ~# fibre intake, th 
ia~ ig ~ ~iy ~ ~ ~en~ fo co fo~ ~ th# 
~ level, Eas~ ~ ~ ~ts ~ ~ ~ig~ inta~ ~ co~l- 

i:e~ol ~ reti~ l'~ ~ t s  (b~ 
~re di inth~inta~vita ~ D,~ ~ ~ e n ~ r o ~  
~ ~it ~ ~re ~tassi m, calciu~ ~ ~ ~ in 

~ ~ ~ ~ n  b j ~  ~verail, 
~ ~ ~ ~ t a r y ~  ~ ~ r e ~ i s  ~ in  
the~  ~ ~ v e ~  ~til~ 

In #en~ra~ ~ ~ i~ 
iste ~ th~ ~erva aietary; ~ i ts  ; 

~ ~  re~i- 
~ ~ith ~ ~ ~ ~id ~i c!i~re ~ 

The availability of foods in the for- 
mer German Democratic Republic 
(GDR) differed markedly from 
that in the West German market 
economy1, 2. The GDR gave prio- 
rity to the provision of generally 

heavily subsidized basic food items 
(particularly bread, potatoes, le- 
gumes, rice, pasta, but also sugar, 
fish and cheese). The variety of 
available foods was limited and 
subject to regional and seasonal 

fluctuations 3. Losses (such as due 
to spoilage and feeding of food- 
stuffs to animals) were high 4. Par- 
ticipation in canteen feeding was 
very common in the GDR 2, 5. 
A description of the quasi-exper- 
imental dietary situation in the 
separate German states and its 
development after reunification is 
warranted in its own right, but also 
because of the manifold associa- 
tions between diet and health. Here 
we describe the dietary intake in 
two groups of individuals from the 
former GDR and West Germany 
shortly after reunification. These 
results are then compared to exist- 
ing data on differences in dietary 
habits between East and West 
Germany before and after German 
reunification. 

Methods 

Dietary habits were assessed and 
compared in East and West Ger- 
man residents who participated in 
the German Parkinson's Disease 
Study as controls 6-8. One of the 
aims of this hospital-based case- 
control study was to compare 
dietary habits of patients with 
Parkinson's disease (PD) with 
those of age- (_+ 3 years) and sex- 
matched controls. The patients 
were recruited from seven clinics in 
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West Germany serving PD patients 
from Northern Germany (Ltibeck, 
Hamburg and Hannover), Western 
Germany (Dtisseldorf) and South- 
ern Germany (Karlsruhe and 
Munich), as well as a large speciality 
clinic in Kassel, Hesse that served 
PD patients from all parts of Ger- 
many in addition to those from the 
surrounding area. The two partici- 
pating clinics in the former G D R  
served large areas of Mecklenburg- 
Vorpommern and Saxony Anhalt. 
A random route process 9 was used 
to recruit one control from the 
same neighbourhood (N = 379) and 
a second control from the same 
urban or rural region (N = 376) as 
each patient (N = 382). 
Experienced interviewers were con- 
tracted with Infratest/Epidemio- 
logische Forschung Berlin, a socio- 
logic and health research institute, 
to carry out a detailed structured 
interview regarding environmen- 
tal exposures and dietary habits. 
Controls were asked to participate 
in a health survey; they were un- 
aware that the study dealt with 
risk factors for PD. A self-admin- 
istered food frequency question- 
naire (FFQ) was implemented 
for the documentation of dietary 
habits l°-12. This FFQ contains 148 
food items with pictures of por- 
tion sizes. Correlation coefficients 
comparing dietary intakes from 
the FFQ with those from 24-hour 
dietary recalls compare favourably 
with those reported for other FFQs 
in the literature. The interviewers 
gave participants detailed instruc- 
tions on filling out the FFQ and 
returned personally to pick up the 
questionnaire and to help the sub- 
jects with any problems they may 
have had. The data collection took 
place between December 1992 and 
August 1993. Controls were asked 
to recall their dietary habits as they 
had been one year prior to the 
interview, which thus corresponds 
to the period December 1991 - 
August 1992. Responses on the 
FFQ were linked with the latest 
version of the German Federal 

Food Code II.213, revised after Ger- 
man reunification, to estimate the 
nutrient composition of the diet. 
For financial reasons, the FFQ was 
only administered to the neigh- 
bourhood controls. If that person 
declined to fill out the question- 
naire, the regional control was 
asked (53 cases). In total, data from 
342 of the participating controls 
were available for analysis. Neither 
patients or controls who declined 
to fill out the FFQ differed from 
participating cases or controls in 
terms of age, sex, body mass index 
(BMI; weight/height 2) or smoking 
habits. The analysis presented here 
is confined to data obtained from 
controls, since the diet of PD pa- 
tients differed from that of the con- 
trols 6, 7 and may thus not accurate- 
ly reflect differences between East 
and West German participants. 
Data were compiled in a relational 
databank using the SIR 3.1 Data- 
base System. Data analysis was 
carried out using SPSS 8.0 for 
Windows. To determine whether 
food and nutrient intakes differed 
according to residence in East or 
West Germany, univariate logistic 
regression analysis was perform- 
ed using "East/West status" as the 
dependent variable and the intake 
variable as the independent vari- 
able. The p-values for the signifi- 
cance of the intake variables (re- 
gressands) are reported as an indi- 
cation of whether food intake was 
statistically significantly associat- 
ed with residence in either East 
or West Germany. A multivariate 
analysis was additionally perform- 
ed in order to adjust for energy 
intake by including it as a covariate 
in the regression equation 14, as 
well as to adjust for potential 
confounders. As subjects from East 
Germany were on average two 
years older and had a higher BMI 
than those from West Germany, 
and as smoking was more common 
among subjects from West Ger- 
many, age, BMI and smoking were 
included as covariates in each logis- 
tic regression equation in addition 

to energy intake. There was no evi- 
dence for confounding related to 
the sex or educational status of the 
participants. No adjustment was 
made for multiple comparisons. 

Results 

The characteristics of the study 
population are shown in Table 1. 
At  the food groups level, subjects 
from West Germany reported a 
significantly higher intake of rice 
and pasta and salty snacks; their 
counterparts from East Germany 
reported a higher intake of bread 
(Table 2). Subjects from West Ger- 
many ate significantly more raw 
as well as cooked vegetables and 
more fruit than those from former 
East Germany, although the latter 
was not statistically significant (p = 
0.06 in the multivariate analysis). 
Less meat, but more meat products 
were consumed by East German 
participants, although these dif- 
ferences failed to reach statistical 
significance. East Germans con- 
sumed significantly more spread- 
able fat than West Germans. The 
intake of sweets, eggs, potatoes, 
legumes, milk and milk products, 
nuts, coffee, tea, or alcoholic bever- 
ages was not found to be predictive 
of residence in either East or West 
Germany. However, in the uni- 
variate analysis, the higher coffee 
intake among West German sub- 
jects approached statistical signi- 
ficance (p = 0.08). 
At  the macronutrient level (Table 
3) subjects from East and West 
Germany did not differ in terms of 
their energy, carbohydrate or fat 
intake. The energy composition of 
the diet did not differ significantly 
between the West and East Ger- 
man participants. After adjustment 
for total energy intake, age, BMI, 
and smoking, the intake of protein 
and fibre was significantly lower in 
East German than West German 
subjects. Subjects from East Ger- 
many had a significantly lower total 
water intake. There was no dif- 
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micronutrient level ( ble 3), the 
:G~rma~y ~e~many higher intake of retinol equivalents 

among East German subjects was 
due to their higher retinol (but not 
beta-carotene) intake. They also 
had a higher intake of vitamin 
B-12 than their West German 
counterparts. No differences were 

Sex : : :: N ~ )  : : : N : ~  : observed in the intake of o the rB 
i ~  8i: ~ vitamins, or in vitamins C, D, and 

E. The subjects from West Ger- 
many had a higher vitamin K 

~¢a~io intake than those from the former 
i ~ e ~  of ~ i : GDR. East German subjects con- 

sumed more sodium and chloride, 
~rs:of: ~ ~!i~ ~ i i ~  : i i i ~ i  but less potassium, calcium and 

magnesium than West German 
participants. There was no dif- 
ference in iron intake between 
groups. Iodine intake derived from 

~ diet alone was higher among West 
~i 6~i9~ ~ i  German participants. This is large- 

: i i~ i ly due to their higher intake of milk 
and milk products, vegetables and 
fruit. However, as the intake of 
iodinised salt was not obtained, it is 
not possible to compare the intake 

~ i o ~  of total iodine between East and 
6 ~  i West German participants. Vitamin 

~ i n ~  N or mineral supplement intake was 
reported by 9.2 % of East German 
and 13.2 % of West German par- 

~ v e  i ~ ( 6 ~  ticipants. The difference was not 
statistically significant. 

Discussion 

This comparison of dietary habits 
in West Germany and the former 

made possible by ana- GDR was 
lysis of data obtained from con- 
trol subjects participating in a 

6i ~ re study investigating risk factors for 
PD. This ensured that the data 

W O ~  
collection occurred simultaneously 

Table 1. Characteristics of the study population. 

ference in alcohol intake between 
groups. The intake of mono-, di-, or 
polysaccharides was also similar 
among West and East German sub- 
jects. The fat composition of the 
diet and cholesterol intake were 

also comparable. The P/S-ratio 
(ratio of polysaturated fat to satu- 
rated fat intake) was on average 
0.31 among the subjects from West 
Germany and 0.33 among those 
from the former GDR. At the 

in the two parts of Germany using 
identical methodology Although 
control subjects were not selected 
randomly, as they were matched to 
PD patients with respect to place 
of residence, age and sex, they 
were independently living persons 
recruited according to a uniform 
method in both study regions. They 
ranged in age from 36 to 69 years in 
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Table 2. Food intake among West and East German participants. 

the former G D R  and from 29 to 69 
years in West Germany. Therefore, 
the comparison of dietary habits 
between these groups is a methodi- 
cally valuable contribution to the 
description of dietary differences 
in the two parts of Germany, even 
though the participants may not be 
entirely representative of the East 
and West German populations. 
The magnitude of the food and 
nutrient intakes in our study are 
generally comparable with the 
dietary surveys carried out in 
Erfurt in 199115,16 and Augsburg in 
1994-199517 respectively. Our in- 
take values tended to be slightly 

higher, which is likely related to 
differences in the methodology of 
dietary assessment - an FFQ elicit- 
ing information on a large number 
of foods tends to yield higher in- 
take estimates 18. However, a scal- 
ing bias within the dietary assess- 
ment instrument has no drawbacks 
for the comparison between two 
groups. In addition, one must note 
that our analysis was performed 
using a later version of the German 
Federal Food Code. 
We would like to place these results 
in the context of other dietary 
surveys performed in East and 
West Germany before and after re- 

unification. Data on dietary habits 
were collected from subjects in the 
former G D R  and West Germany 
before and after reunification in 
a number of studies (Table 4a  
and b). Some authors based com- 
parisons of dietary habits in the 
two parts of Germany at various 
points in time on these data 17,19-23; 
others have attempted to show 
changes over time 24-27. Usual re- 
gional dietary heterogeneity and 
methodical differences in the 
collection, analysis and presenta- 
tion of these data (see Table 4) 
must be considered in the inter- 
pretation of the results. 
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Table 3. Nutrient intake among West and East German participants. 

17 



18 

QJ 

c~ 
r~ 



ej 

,Q 

Surveys performed in the former 
GDR and in the FRG prior 
to reunification 

Representative cross-sectional 
dietary surveys were carried out 
in the GDR as part of the 
MONICA-(MONItoring of trends 
and determinants in CArdiovas- 
cular Diseases) Project in 1984 and 
1988 3, 20, 22, 28-30. The results of these 
surveys can be compared to those 
of the National Food Consumption 
Survey/Nutrition Survey and Risk 
Factor Analysis (NVS/VERA) in 
former West Germany 5, a9, 21, 23, 31 34 
and to those of the dietary survey 
of a representative sample of 
men in Augsburg performed as 
part of the MONICA-Project in 
1984/85 z°'22,35'36. In spite of some 
limitations in comparability, these 
data show that diet in the GDR 
was less favourable than in former 
West Germany in several respects. 
Energy intake was higher in the 
former GDR, with a less favour- 
able fat composition due to the 
greater consumption of animal 
products, particularly sausage, and 
butter. A lower intake of fruit 
(particularly citrus), vegetables 
(especially raw), milk, and milk 
products led to a poorer supply of 
vitamins and minerals, in particular 
of vitamin C and calcium, in the 
GDR. Salt consumption was much 
higher in the GDR than in former 
West Germany and lay well above 
the upper recommended limit of 
6 g/day 37 (Table 4). 

Changes in dietary habits in the 
former GDR after reunification 

Although the various individual- 
based surveys that allow a compari- 
son of dietary habits in the former 
GDR before and after reunifica- 
tion 15'19'24-26'38-41 a r e  heterogeneous 
with regard to their methodology 
and representativeness (Table 4 a), 
they reveal the following dietary 
changes quite consistently: At the 
food level, the intake of plant 
derived foods in the form of (par- 

ticularly raw) vegetables, fruit and 
whole grain products increased; the 
intake of meat and meat products 
decreased, with the exception of 
poultry consumption, which in- 
creased. The consumption of fish, 
milk products, and eggs also in- 
creased. In addition, more plant 
derived fats were consumed, main- 
ly in the form of margarine. At the 
nutrient level, total energy intake 
decreased, but the macronutrient 
composition improved - if at all - 
only minimally. Fat composition 
did improve, however, and cho- 
lesterol intake decreased. Vitamin 
intake also improved, particularly 
that of vitamin C, as did calcium 
intake. Available publications do 
not permit insight into the devel- 
opment of salt intake. Our results 
suggest that salt consumption re- 
mained higher in East Germany 
than West Germany after reuni- 
fication. 
As summarised by Ulbricht 42 and 
Kn6tzsch 43, these changes are also 
reflected in less quantitative data 
collected by statistical offices and 
market-oriented surveys in the 
former GDR as early as 1990. As 
the food supply rapidly expanded, 
leading to comparable food choices 
in East and West Germany, the per 
capita consumption of butter, beef, 
and pork decreased and that of 
margarine, citrus fruits, vegetables, 
yoghurt, cheese, whole grain pro- 
ducts, and poultry increased. Ac- 
cording to surveys, the good taste 
and the now constant availability of 
these foods, but also an interest in 
good nutrition were mainly respon- 
sible for these developments. After 
an initial transitional phase of try- 
ing new products for their novelty, 
cost containment and health aware- 
ness played an increasing role in 
the choice of foods purchased. 
These aspects likely played an 
especially important role in the 
decrease in meat consumption 42-44. 
Canteen feeding decreased mark- 
edly, while fast food restaurants 
and kiosks were increasingly fre- 
quentedS, 44. 
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Dietary changes in West Germany 
after reunification 

In former West Germany results 
of dietary surveys performed in 
1989/90 and 1994/95 as part of 
the MONICA-Project in Augsburg 
also showed positive develop- 
ments in comparison to results of 
the survey performed in 1984/85. 
The frequency of the intake of 
meat, sausage, eggs, and beer had 
decreased and that of whole 
grain products, cooked vegetables, 
and mineral water had increased 
by 1989/90 45 . In 1994/9517,27 the 
macronutrient composition was 
more favourable (Table 4b), with a 
healthier fat composition and de- 
creased alcohol intake. The intake 
of carotinoids, vitamin E, calcium, 
and magnesium increased. 

Comparison of dietary habits 
in East and West Germany 
after reunification 

In general, the results of our study 
are consistent with those of other 
dietary surveys carried out after 
German reunification, according to 
which dietary habits in the former 
GDR quickly approached those 
in West Germany following the 
rapid expansion of the food selec- 
tion. Our results nonetheless show 
persistent "residual" differences, in 
particular with regard to the higher 
intake of bread, sausage (meat 
products), and spreadable fat and 
the lower vegetable and fruit con- 
sumption and lower total water 
intake among East German parti- 
cipants. 
A direct comparison of the dietary 
surveys carried out in urban ran- 
dom samples of men aged 45-64 
years in the cities of Erfurt (East 
Germany) in 1991/92 and in Augs- 
burg (West Germany) in 1994/95 
as part of the MONICA-Project 17 
revealed an altered spectrum of 
dietary differences than earlier 
comparisons2°.2L Consistent with 
our results are the higher intake of 
bread and sausage in Erfurt as 

compared to Augsburg. The higher 
consumption of potatoes in Erfurt 
and the higher intake of pasta and 
rice in Augsburg probably reflect 
regional custom. In contrast to our 
results, no differences were found 
in vegetable consumption between 
Erfurt and Augsburg. Similar to 
our findings, energy, carbohydrate, 
and fat intake were comparable in 
Erfurt and Augsburg, and protein 
intake was lower in Erfurt. At the 
micronutrient level, the men in 
Augsburg were better provided 
with carotinoids, vitamin E, and 
vitamin C. This can be at least 
partly explained by the fact that 
supplements were included in the 
calculation of nutrient intakes only 
in the later survey in Augsburg. 
The authors postulate that the 
altered spectrum of dietary dif- 
ferences in this latest comparison 
may reflect regional heterogeneity 
in eating customs to a greater extent 
than differences specific to resi- 
dence in East or West Germany. 

Health implications of dietary 
habits in East and West Germany 

Consistent with other German 
surveys, subjects in our study ex- 
hibited a diet typical of western, 
industrialized societies, the contri- 
bution of consumed fat and protein 
to the total energy intake being 
too high and that of carbohydrate 
and fibre, too low. This was true for 
subjects from East as well as West 
Germany. In 57.9% of the West 
German and 50% (p=NS) of 
the East German participants the 
energy intake was higher than the 
age and sex specific recommenda- 
tions for primarily sedentary ac- 
tivities of the German Nutritional 
Society 37. However, a higher per- 
centage of East German (M: 22.4 %; 
W: 37.0 %) than West German (M: 
15.8%; W: 23.1%) subjects was 
overweight (BMI > 30 kg/m 2 in men 
and BMI > 29 kg/m 2 in women). 
The dietary fat composition with 
a P/S-ratio of 0.3 was more un- 
favourable than in other German 

studies from the same 15,38 or 
later 17,27 periods, although the 
cholesterol intake was lower. 
In the years prior to reunification, 
life expectancy in the GDR devel- 
oped less favourably than in the 
FRG. Mortality due to cardio- 
vascular disease in particular was 
higher in the GDR 46,47. Nutritional 
differences, but also differences in 
access to health care, may be ex- 
planations for this observation. If 
sustained, the favourable dietary 
changes in former East Germany 
following reunification could have 
a positive effect on the compara- 
tively higher prevalence of cardio- 
vascular risk factors such as hyper- 
tension, hypercholesterolemia, and 
overweight in the former GDR 47,48 
and thereby reduce morbidity and 
mortality. 

Conclusions 

Our data are consistent with results 
from other surveys indicating 
that dietary habits in the former 
GDR rapidly approached those in 
West Germany after reunification. 
Nonetheless, there were differences 
in dietary intakes between West 
German and East German study 
participants that reflected differ- 
ences observed in studies under- 
taken prior to reunification. In par- 
ticular, East German participants 
had a higher intake of bread, 
sausage (meat products), and 
spreadable fat and a lower vege- 
table and fruit consumption and 
lower total water intake than their 
West German counterparts. 
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