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Abstract
mong a number of alternative dietary regimens, raw food diets are interesting and
increasingly popular in western countries. A high proportion of raw foods in the diet is the

general concept, while raw food eaters follow different raw food dietary recommendations. The
subjects are composed of 230 male and 342 female raw food eaters between the ages of 25-74
years, having maintained raw food diets for 2.3 years on average. Health habits were investigated
by means of a detailed questionnaire and food frequency questionnaire, which were used to
estimate food intake and food habits of the subjects. The raw food eaters in this study had high
awareness concerning health. Most of them refused smoking, alcohol and frequently exercise.
Findings indicated that 29.5% of male and 24.9% of female raw food eaters were underweight
according to their body mass indices  (BMI). Underweight was more pronounced in the raw food
eaters with a higher proportion of raw food intake. An obvious relationship between the proportion
of raw food consumed and menstrual situation was observed. Most raw food eaters consumed
vegetarian diets. The average amount of fruit and vegetables consumed by the study cohort was
1,836 g/d. The most favored fluids among raw food eaters were water, mineral water, fruit juices
and herbal tea. Some raw food eaters did not drink at all (3.0%) and 31.6% drank less than 500
ml/d. Raw food diets contain a lot of vitamins and minerals as well as phytochemicals, but the
strict vegan group with high proportion of raw food diets may pose nutritional problems. Anti-
nutrients and toxic substances in some raw foods should be correspondingly considered. Moreover,
food safety is another point for concern in the consumption of raw food diets due to possible
contamination by parasites, bacteria and soil-transmitted pathogens.
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Introduction
Health and long life are the primary goals

of the raw food diets, as well as remedies and
prophylactics. Raw food diets are an alternative
food regimen, the general idea of which is to
refuse cooked foods because of their being
denatured and worthless. Fresh, raw and
unprocessed food is the natural food for man in
the raw food eater’s opinion.

The concept of eating raw food diets

developed for many reasons. Max Bircher-
Benner (1867-1939), a Swiss medical doctor,
treated patients successfully with raw food diets
in his private clinic [1]. From his own experience,
Are Waerland (1876-1955) found that lacto-
vegetarian diets, mainly raw foods, were effective
treatments of his illness [2]. “Natural Hygiene”
began in 1822 by a group of American physicians
who believed in natural treatment in traditional
medicine. The medical doctor Herbert Shelton
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(USA,1895-1985) followed this concept and
became well known as the Father of Natural
Hygiene [3]. Raw food diets, as recommended
by Helmut Wandmaker (1991), a German
businessman, focus on fresh fruits [4]. Raw meat
was included in the “Instinct Therapy”
developed by Guy-Claude Burger (1990), a
French cellist [5]. A American bestseller book “
Fit For Life” was written by Harvey and Marilyn
Diamond (1986), following the concept of
Natural Hygiene [6]. Most of the books that have
been written have recommended raw food diets
without scientific evidence. Raw food diets are
not homogeneous food regimens. These have
been classified into different groups of raw food
diets due to various recommendations [7] (Fig 1).

At present, raw food diets are increasingly
popular in western countries, including
Germany. This group of people follows different
raw food diet recommendations. The effects of
practicing raw food diets long-term are not
known. There is also no scientific information
on treatments with these alternative dietary
regimens. This investigation is part of the

Giessen raw food study, which was designed to
elucidate the lifestyles, food habits and behaviors
as well as health aspects of the group of people
whose diets are comprised mostly of raw food.

Materials and methods
A total of 572 raw food eaters (230 males

and 342 females) were recruited by
announcement in 9 different nationwide
magazines, appropriate lectures, health
congresses and self-help associations. The criteria
for selecting the study group were a minimum
quantity of 70% raw food in the diet and having
practiced for at least 4 months continually; the
lowest age of the participants was 16 years.

All the studied group was asked to complete
the questionnaires, which were designed to
include biographical data, information on eating
patterns, foods and sources of foods, health
behavior, the use of medications and health
supplements, socioeconomic information and
physical activity. The food frequency
questionnaires were developed in order to
estimate the food intake and calculate the raw
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Fig 1 The different raw food diets.
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food proportion in this studied collective. The
data were analyzed by the statistical program
SPSS for Windows 6.3.

Results
The mean age of the participants was 44

years (44 ± 14.1) and they averaged 2.3 years
(2.3 ± 6.1)  of adhering to raw food diets. Most
of them were in the age range 45-54 years. The
quantity of raw food consumed was age-
dependent, there were negative correlation with
high significance (p = 0.002). The older age group
eating the smaller amount of raw food (Fig 2).

The educational status of the participants
was higher than that of the average German
population. Therefore, with their higher level
profession, their incomes were correspondingly
rather high as well [8-10]. From the findings it
appeared that the majority of these raw food
eaters followed the recommendations of Helmut
Wandmaker (27.3%) and Guy-Claude Burger
(19.1%), whereas the rest preferred the different
raw food models from Diamond and other
authors. A proportion of them gave no answer
(16.9%). Obviously, most of the studied group
practiced raw food diets because of their belief
that they were healthy (62.5%); other reasons
were ethics, beauty, taste, ecology and social
factors. However, this agreed with the answer
that their own sickness was the reason of diet

change (54.9%).
It was noted that the members of the study

group had high awareness concerning health, a
small number smoked (2.1%), most refused
alcohol (98.0%) and some drank only a small
amount (20 ml/d). They went for relaxation
exercise frequently. Almost half of them visited
for a sauna and 20% practiced yoga regularly.
Most of them did not use any supplements or
medicines to complete their diets (67.0%),
whereas a few took some vitamins and minerals.
The supplements that they often used were
preserved algae such as spirulina (7.9%), while
25.1% took various other supplements and
medicines.  Only two out of the 342 female raw
food eaters took oral contraceptives. This
corresponded to only 0.6%, much lower than the
general German female population (37.0%) from
a survey in 1985 [11], and the studied group
adhering to wholesome nutrition (8.6%) [12].
Fasting and flushing the gut are recommended
by various authors to purify the body. Almost half
of the participants (49.3%) fasted many times a
year. The popular fasting methods were total
fasting and fasting with juice. Not many raw food
eaters regularly applied enemas (16.1%).

The general consensus among the raw food
eaters is that food must be in a natural form or
not heated above 40˚ C. The types of raw food
eaters in this study showed that most consumed

Fig 2 Distribution of age and raw food proportion eaten by participants.
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vegetarian diets, 38.1% ovo-lacto vegetarian and
24.5% vegan (Fig 3). The proportion of raw food
consumption is shown in Fig 4. Most of the
studied group consumed 95-99% raw food diets,
whereas the frequency of the others resemble
distribution into different raw food diet
proportions.

This accords with the expectation that the
fruit and vegetable consumption by the studied
members was relatively high, 1,836 g/d, in which
the ratio of fruits to vegetables was 2:1.
Compared with the German population and the
group adhering to wholesome nutrition, fruit
and vegetable consumption as well as
consumption of nuts and seeds by raw food
eaters was greater, whereas consumption of
breads and bakery products, milk and dairy
products, potatoes, cereals, animal foods, sugar,
and desserts was lower [12-13] (Table 1). The
average amount of animal food consumed was
22.1 g/d, which included 3.3 g/d raw egg, 0.3 g/d
raw meat, and 3.6 g/d raw fish. Alcohol, coffee
and black tea were not counted in the raw food
diets by 89% participants and 36.4% refused milk
and dairy products. Special attention was paid
to the quality of the food by raw food dieter.
Burger (1993) recommended that quality raw
food diets should comprise foods from special
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Fig 3 Percentage of raw food eaters classified

in various forms of raw food diets.

Fig 4 Percentage of raw food eaters

consuming different raw food

proportions.

Table 1 Average food consumed (g/d) by the raw food eaters compared with the
average German population and the group adhering to wholesome nutrition.

Food consumed
Raw food German Wholesome

eaters population nutrition

Breads and bakery products 25.6 - 183.0

Milk and dairy products 41.2 236.2 228.0

Fruits and vegetables 1,836.2 221.3 589.0

Potatoes 18.5 104 -

Cereals and cereal products 22.2 248 -

Animal foods and products 22.1 164.4 26.0

Sugar and honey 6.5 - 11.0

Desserts 6.2 - 11.0

Nuts and seeds 40.7 1.7 -



16 T H E  J O U R N A L  O F  T R O P I C A L  M E D I C I N E  A N D  PA R A S I T O L O G Y Vol 23 (No. 1)  June 2000

Table 2 Distribution of relative body weight in both male and female raw food eaters
compared with the average German population.

BMI
Classification Raw food eaters German population

male female male female

underweight* 29.5 24.9 3.8 5.6

normal** 68.3 70.3 43.7 46.5

overweight*** 2.2 3.6 41.9 36.3

obese**** 0.0 1.2 10.6 11.6

total 100.0 100.0 100.0 100.0

* underweight BMI for male < 20; female < 19
** normal BMI for male = 20-25; female = 19-24

*** overweight BMI for male = 25-30; female = 24-30
**** obese BMI for male > 30; female > 30

0 <0.5 0.5-1.0 1.0-1.5 1.5-2.0 >2
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Fig 5 Quantity of fluids intake by raw food eaters (l/d).

cultivation or farming, including tropical fruits.
The food source of 6% of raw food eaters
followed Burger [14]. However, 20% of raw food
eaters bought their fruits, vegetables and cereals
from conventional cultivation.

The studied group drank on average 870
ml/d. There were few raw food eaters who did
not drink at all (3.0%) and 31.6% drank less than
500 ml/d (Fig 5). Water and mineral water (597
± 632 ml/d), fruit juices (152 ± 322 ml/d) and

herbal teas (116 ± 260 ml/d) were the most
favored liquids among them, considering that
very few drank alcohol (20 ± 107 ml/d). Some
raw food eaters (20.2%) preferred distilled water.

Table 2 illustrates the weight distribution
of the studied group. The average BMI of male
raw food eaters was 20.7 (20.7  ± 2.2) and for
females it was 20.1 (20.1 ± 2.8), below the
national average; their BMI was distributed in a
narrow range, and 2.2% of males and 3.6% of

Lifestyle and Health Aspects of Raw Food Eaters
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females were overweight. Only female raw food
eaters showed 1.2% obesity. In contrast with
German populations, the incidences of
overweight and obesity in raw food eaters were
lower and underweight was higher [15]. There
were 29.5% male and 24.9% female raw food
eaters underweight. Most of the participants BMI
lay in the normal range (68.3% male, 70.3%
female). As is shown in Fig 6, underweight was
more common in the raw food eaters with a
higher raw food proportion. The correlation of
these parameters was statistically highly
significant (p = 0.0002). Weight change since
adherence to raw food diets was 72.0%. The male
raw food eaters lost 8 kg on average, and the
females lost 6 kg.

It was remarkable that most pre-
menopausal female raw food eaters (70%) found
that their menstruation cycle changed after
starting to practice the raw food diet. An obvious
relationship between the proportion of raw food
consumed and menstrual situation was observed
(Fig 7). The pure raw food diet class indicated a
great number of women whose menses were
absent or rare and the moderate class were
shown to occur seldom. It is interesting to find
that the average BMI of the female raw food
eaters with menstrual disturbance was lower
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Fig 6 Relation between nutritional status and percentage of raw food eaters.

than those with regular menses.

Discussion
The raw food eaters in this study is a

heterogeneous group, in which vegetarians
predominate. Some are of a mixed group, who
consume only a small amount of animal food.
The strict vegan group, with a high proportion
of raw food in the diet, may pose nutritional
deficiencies. Raw food diets are characterized by
foods with high quantities of starch, fiber and
low fat. Fruits and vegetables are practically the
exclusive nourishing food and the tendency rises
with an increase of the raw food proportion. In
spite of the fact that raw food diets contain a lot
of vitamins and minerals as well as
phytochemicals, this type of food cannot
provide sufficient essential fatty acid and fat-
soluble vitamins. Considering the adverse effects
of raw foods, anti-nutrients and toxic substances
in uncooked food are another risk factor. Raw
egg-white contains avidin, which forms a
complex with biotin, and therefore this vitamin
cannot be absorbed. Goitrogen is found in some
raw vegetables i.e. cabbage, kale and some herbs,
solanin in green potatoes and protease inhibitor
in different kinds of bean and nut i.e. soy bean,
peanut [16].
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The great loss of body weight in most
participants is evidence of the deficit of energy
sustenance [17-19]. Irregular menstruation is
obviously seen in the women who consume a
high proportion of raw food diets. This is a
compensatory mechanism to reduce loss since
there is an inadequate supply from food [20-23].
The Deutsche Gesellschaft für Ernährung  (DGE,
1992) recommends the drinking of 1-2 l of water
daily [24]. More than half of the raw food eaters
cannot keep going  this direction. Some of those
who did not drink at all gave the reason that
fruits and vegetables provide them with
sufficient water. Further study is needed to assess
the water intake by calculation from the water
content in raw food diets.

Food safety is another substantial subject
concerning the consumption of raw food diets.
The importance of food-borne infections exists
in many regions of the world. Although control
efforts have been exerted for quite some time,
overall progress has not been satisfactory, even
in many well-developed countries. Those who
ingest raw meat, pork or other animal foods
should be aware of the potential for infection
with toxoplasmosis, cysticercosis and

trichinellosis. There can be a risk of
salmonellosis from eating raw egg, whereas
anisakis has been reported in raw fish such as
herring [25]. Fresh fruits and vegetables can be
contaminated with soil-transmitted pathogens,
especially tropical fruits and vegetables [26-30].

References
1. Bircher-Benner M. Ungeahnte Wirkungen

falscher und richtiger Ernährung [Non
suspected effect of wrong and right
consumption]. 3rd ed. Zürich: Wendepunkt-
Verlag; 1947.

2. Waerland A. Das Waerland-Handbuch der
Gesundheit, Praxis des Waerlandsystems-
Band I [The Waerland handbook of health,
Waerlands’ practice system volume I]. 4th ed.
Bern: Humata Verlag: Harold S. Blume; year
unknown.

3. Shelton HM. Richtige Ernährung mit
natürlicher Nahrung [Right consumption
with natural food]. 2nd ed. Ritterhude:
Waldthausen-Verlag; 1991.

4. Wandmaker H. Willst Du gesund sein?
Vergiβ den Kochtopf [Do you want to be
healthy? Forget the cooking pot!]. 6th ed.

Lifestyle and Health Aspects of Raw Food Eaters

100%

80%

60%

40%

20%

0%

P
ar

tic
ip

an
ts

Total 70-79% 80-89% 90-99% 100%

Raw food proportion

regular

irregular

absent

Fig 7 Relationship between disappearance of menstruation and proportion of raw food in pre-

menopausal female raw food eaters.



Vol 23 (No. 1)  June 2000 T H E  J O U R N A L  O F  T R O P I C A L  M E D I C I N E  A N D  PA R A S I T O L O G Y 19

Lifestyle and Health Aspects of Raw Food Eaters

Ritterhude: Waldthausen-Verlag; 1991.
5. Burger GC. Die Rohkosttherapie [Raw food

therapy]. 3rd ed. Munich: Wilhelm-Heyne-
Verlag; 1990.

6. Diamond H, Diamond M. Fit für Leben [Fit
for life]. 2nd ed. Ritterhude: Goldmann
Verlag; 1986.

7. Koebnick C, Strassner C, Leitzmann C.
Rohkost-Ernährung in der Ernährungs-
beratung [Raw food consumption in
nutrition consultation]. Ernährungs-Umschau
1997;44:444-8.

8. Statistisches Bundesamt. Statistisches
Jahrbuch 1993 für die Bundesrepublik
Deutschland [Statistic yearbook 1993 for the
Federal Republic of Germany]. Stuttgart:
Metzler-Poeschel; 1993.

9. Koebnick C, Strassner C, Doerries S,
Kwanbunjan K, Leitzmann C. Ernährungs-
und Gesundheitsverhalten von Personen
mit überwiegender Rohkost-Ernährung
[Nutrition and health behavior of the person
consuming predominantly raw food]. Z
Ernährungswiβenschaft 1995;34:53.

10. Koebnick C. Rohkost-Ernährung in Theorie
und Praxis [The theory and practice of raw
food consumption].  Diplomarbeit;
University of Gieβen: Institut für
Ernährungswiβenschaft; 1994.

11. Pschyrembel W. Klinisches Wörterbuch
[Clinical dictionary]. Berlin: Verlag de
Gruyter; 1990.

12. Oberascher C.  Ernährungs- und
Gesundheitsverhalten von Vollwert-
Köstlerinnen [Nutrition and health behavior
of women consuming wholesome
nutrition]. Diplomarbeit; Institut für
Ernährungswiβenschaft. University of
Giessen; 1992.

13. Kübler W, Anders HJ, Heeschen W,
Kohlmeier M, editors.  VERA-Schriftenreihe
Band XI [VERA written series volume 11].
Niederkleen: Wiβenschaftlicher Fachverlag:
Dr. Fleck; 1995.

14. Burger GC. Instinktotherapie, Notizen zum
Einführungskurs [Instinct therapy, notes on
an introductory course]. France: Kopien;
1993.

15. Kübler W, Anders HJ, Heeschen W,
Kohlmeier M, editors. VERA-Schriftenreihe
Band II [VERA written series volume 2].
Niederkleen: Wiβenschaftlicher Fachverlag:
Dr. Fleck; 1992.

16. Linder E. Toxikologie der Nahrungsmittel
[Food toxicology]. 4th ed. Stuttgart: Georg
Thieme Verlag; 1990.

17. Ellis ER, Mumford P. The nutritional status
of vegans and vegetarians. Proc Nutr Soc
1967;26:205-12.

18. Rauma A-L, Nenoneu M, Helve T, Hanninen
O. Effect of a strict vegan diet on energy and
nutrient intakes by Finnish rheumatoid
patients. Eur J Clin Nutr 1993;47:747-9.

19. Draper A, Lewis J, Malhotra N, Wheeler E.
The energy and nutrient intakes of different
types of vegetarians: a case for supplements?
Br J Nutr 1993;69:3-19.

20. Carlson HE, Wasser HL, Levin SR, Wilkins
JN. Prolactin stimulation by meals is related
to protein content. J Clin Endocrinol Metab
1983;57:334-8.

21. Kasper H, Küebler W, Kluthe R.
Erkrankungen durch Mangel- und
Fehlernährung [Deficiency and malnutrition
disease]. In: Kuehn HA, Schirmeister J,
editors.  Innere Medizin [Internal medicine].
5th ed. Berlin: Springer Verlag; 1989. p. 1177-
211.

22. Hill P, Garbaczewski, Haley N, Wynder EL.
Diet and follicular development. Am J Clin
Nutr 1984;39:771-7.

23. Goldin BR, Adlercreutz H, Gorbach SL,
Warram JH, Dwyer JT, Swenson L, Woods
MN. Estrogen excretion patterns and plasma
levels in vegetarian and omnivorous
women. N Engl J Med 1982;307:1542-7.

24. DGE (Nutrition Association of Germany).
Empfehlungen für die Nährstoffzufuhr
[Recommendation of dietary intake]. 5th ed.
Frankfurt/M: Umschau Verlag; 1992.

25. Hinz E. Current status of food-borne
parasitic zoonoses in West Germany. In:
Proceedings of the 33rd SEAMEO-TROPMED
Regional Seminar.  Southeast Asian J Trop Med
Public Health, 1991;12 Suppl:78-84.

26. Setasuban P, Muennoo C. Studies on parasite



20 T H E  J O U R N A L  O F  T R O P I C A L  M E D I C I N E  A N D  PA R A S I T O L O G Y Vol 23 (No. 1)  June 2000

Lifestyle and Health Aspects of Raw Food Eaters

and parasitic ova in fresh vegetables. The 20th

Annual Meeting of the Medical Association
of Thailand; 1997 Jan 14-16 Prince of
Songkla University; 1977. p. 96-7.

27. Mamechai P, Chiewsilp D. A survey of soil
transmitted helminths in vegetables sold in
the market of Nonthaburi Province. Bull Cu
Med Tech 1991;5:16.

28. Gamble HR, Murrell KD. Detection of
parasites in food. Parasitology 1998;117:97-

111.
29. Ercolani GL. Bacteriology quality assessment

of fresh market.  J Milk Food Tech 1976;
34:184-95.

30. WHO/FAO. WHO Surveillance Programme
for Control of Foodborne Infections and
Intoxication in Europe. 5th Report 1985-
1989. WHO/FAO Collaborating Centre.
Institute of Veterinary Medicine, Berlin;
1992:235.


