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Abstract
Background: Epidemiological studies indicate that a well balanced vegetarian diet offers several health benefits
including a lower prevalence of prosperity diseases in vegetarians compared to omnivores. It was the purpose of
the present study to compare nutritional and physical characteristics in matched samples of institutionalized
vegetarian (V) and non-vegetarian (NV) elderly.
Methods: Twenty-two female and 7 male V (females: 84.1 ± 5.1yrs, males: 80.5 ± 7.5yrs) and 23 female and 7 male
NV (females: 84.3 ± 5.0yrs, males: 80.6 ± 7.3yrs) participated. All subjects were over 65 years of age, and free of
major disease or physical handicap. Dietary intake, blood profile, anthropometrics, and handgrip strength were
determined.
Results: Mean daily energy intake was 6.8 ± 2.0MJ in V females, and 8.0 ± 1.4MJ in the NV females, only the V did
not reach the recommended value of 7.8 MJ. Male V and NV had a mean daily energy intake of 8.7 ± 1.6MJ and
8.7 ± 1.2MJ respectively (RDI: 8.8 MJ). Mean carbohydrate intake was significantly below the RDI in NV only (female
V: 47.8 ± 7.5E%, female NV: 43.3 ± 4.6E%, male V: 48.1 ± 6.4E%, male NV: 42.3 ± 3.6E%), while protein (female V:
17.3 ± 3.4E%, female NV: 19.5 ± 3.5E%, male V: 17.8 ± 3.4E%, male NV: 21.0 ± 2.0E%), and saturated fat intake
(female V: 25.4 ± 8.2 g/day, female NV: 32.2 ± 6.9 g/day, male V: 31.4 ± 12.9 g/day, male NV: 33.4 ± 4.7 g/day) were
too high in both V and NV. Mean micronutrient intakes met the RDI’s in all 4 groups. Mean blood concentrations
for vitamin B12, folic acid, iron, and calcium were normal in all 4 groups. Mean zinc blood serum was below the
reference value in all groups, whereas estimated zinc intake was in agreement with the RDI. The mean blood
cholesterol concentration was above the 200 mg/dl upper limit in the V group (213 ± 40 mg/dl) and below that
limit in the NV (188 ± 33 mg/dl) group. Mean BMI was 26.1 ± 4.7 kg/m2 in the female V, 26.8 ± 3.7 kg/m2 in the
female NV, 23.5 ± 3.7 kg/m2 in the male V, and 25.2 ± 4.2 kg/m2 in the male NV. V and NV scored below the
reference values for the handgrip strength test.
Conclusions: Generally, our results show a similar profile for V and NV concerning dietary intake, blood values, and
physical characteristics. Attention should be paid to the intake of mono- and disaccharides and saturated fats in
the diet of both V and NV. This study indicates that a vegetarian lifestyle has no negative impact on the health
status at older age.
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Background
Epidemiological studies on vegetarians show that appropriately planned vegetarian diets are healthy and nutritionally adequate [1-5]. Compared to omnivorous diets,
vegetarian diets can provide several health benefits [6-9].
However, these positive health-related outcomes in
vegetarians may be influenced by factors other than
dietary practices. Regular physical activity and the avoidance of harmful practices such as smoking and excessive
drinking, and being more “health conscious” in general
are influencing factors [10]. Most studies compared a
self-selected vegetarian group with standard population
references [1]. In order to truly attribute the health
advantages associated with a vegetarian lifestyle, it is
necessary to compare the vegetarian subjects with an
adequate reference sample [11-14]. In such a design the
vegetarians are compared with a comparable non-vegetarian sample to exclude possible confounding factors.
The national nutritional surveys in Belgium and the
Netherlands revealed a poor eating pattern and lack of
physical activity in the Belgian and Dutch population
[15-17]. The reported macronutrient distribution in the
elderly (65-75yrs) (17% protein, 39% fat, 44% carbohydrate) was similar in both countries and not in accordance with the reference values proposed by their
respective Health Councils [17,18]. The surveys indicated a too high intake of saturated fat and protein with
meat, fish, eggs and dairy products as the main protein
sources, a negligible consumption of plant-based products (seeds, nuts, pulses, tofu, quorn and tempeh), and
an intake of fruit and vegetables far below the recommendations [15-17].
In general, energy intake decreases throughout adulthood, leading to a reduced macro- and micronutrient
intake at older age [19,20]. Knowledge of the nutritional
status of elderly people is of particular importance, since
the elderly population has a higher prevalence of
chronic medical conditions [21,22], malnutrition [23],
and at the same time an increased prevalence of many
chronic diseases which are associated with nutritional
status [24-26]. Nonetheless, there are few studies on the
nutritional status of elderly vegetarians, and dietary studies on vegetarians usually include only a few elderly, if
any [1-5]. Although the dietary intake in vegetarians
appears favorable with respect to chronic disease risk
factor profile, deficiencies in certain nutrients have been
found [27-32]. Of these latter studies very few have
been carried out in elderly subjects [32]. Although the
number of vegetarians is relatively small in the Belgian
and Dutch population [15], it is important to study their
nutritional status, as in certain day care centers and
senior citizens homes vegetarian meals are served. Since
there is a growing interest in healthy diets and
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vegetarian nutrition, particularly in the elderly [33-35], a
matched samples study on institutionalized elderly vegetarians compared with institutionalized non-vegetarians
may contribute to the present knowledge of the dietary
pattern in the elderly.
It is the purpose of the present study to compare the
nutritional, health and physical status in comparable
groups of vegetarian (V) and non-vegetarian (NV)
elderly in order to gain more insight into the adequacy
of a vegetarian diet at older age in particular.

Methods
Participants

Twenty-two female and 7 male V elderly living in a vegetarian senior citizens home in the Netherlands (female:
84.1 ± 5.1yrs, male: 80.5 ± 7.5yrs) and 23 female and 7
male NV elderly living in a regular senior citizens home
in the Dutch speaking part of Belgium (female: 84.3 ±
5.0yrs, male: 80.6 ± 7.3yrs) volunteered to participate in
this study. All subjects were “apparently healthy”, which
was defined as free of major disease or physical handicap.
In agreement with the university ethics committee, all
participants received explanation about the purpose and
procedures of the study and signed an informed consent
statement before participating.
Measures and procedure

Dietary intake (Food Frequency Questionnaire, FFQ),
blood profile, anthropometrics, and handgrip strength
were registered.
During our visit at their respective senior citizens
homes, all V and NV participants completed a validated
semi-quantitative 104 items FFQ [36] to estimate their
dietary intakes over the last 6 months. A standard portion size and 9 possible food-frequency categories, ranging from never or less than 1 time per month to 6 or
more times per day, were given for each food items.
The FFQ was completed in the presence of the
researcher, allowing clarification and help when
necessary.
Blood samples were collected after an overnight fast
and analysed for haemoglobin, red cell count, serum
iron, transferrine, ferritine, white cells, ureum, albumin,
serum calcium, serum zinc, vitamin B12, folic acid, triglycerides, total cholesterol, HDL-cholesterol and LDLcholesterol in the clinical biology laboratory of the university hospital of the Vrije Universiteit Brussel, following validated standard procedures.
Anthropometric variables were registered in order to
determine the body mass index (BMI, kg/m2) and the
waist-hip ratio. Additionally, triceps and subscapular
skinfolds and upperarm girth were taken. The handgrip
strength was measured using a hand dynamometer grip
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strength meter. Measurements were carried out according to standardized techniques [37,38].
Statistical analysis

In case of different reference values [17,18] for men and
women, males and females were analysed separately.
After testing for normality (Kolmogorov Smirnov Goodness of Fit test) the data at scale level were compared
using an independent sample t-test for comparisons
between the female V and NV. Because of the small
number of male subjects, the Mann-Whitney test was
used for the comparisons between the male V and NV
groups. One sample t-tests were used for comparisons
with the recommended daily intakes (RDI). Statistical
analyses were performed using SPSS, and the significance level was set at 0.05.

Results
Table 1 shows that the mean daily energy intake of 6.8
± 2.0MJ in V females was not according the RDI of

7.8MJ, in contrast to the 8.0 ± 1.4MJ in the NV females.
Male V and NV met the RDI of 8.8MJ with a mean
daily energy intake of 8.7 ± 1.6MJ and 8.7 ± 1.2MJ
respectively. Mean protein intake (female V: 17.3 ± 3.4E
%, female NV: 19.5 ± 3.5E%, male V: 17.8 ± 3.4E%, male
NV: 21.0 ± 2.0E%) was too high in the female V and
female and male NV. The female V had a lower protein
intake compared to the female NV. Mean carbohydrate
intake was significantly lower than the RDI in the NV
only (female V: 47.8 ± 7.5E%, female NV: 43.3 ± 4.6E%,
male V: 48.1 ± 6.4E%, male NV: 42.3 ± 3.6E%). The
female V had a higher carbohydrate intake compared to
their NV counterparts. Mono- and disaccharide intake
was too high in female NV and male V. Polysaccharide
intake was too low in all 4 groups compared to the RDI.
Dietary fibre intake was sufficient in all 4 groups. Total
fat intake (female V: 34.7 ± 7.2E%, female NV: 35.2 ±
4.5E%, male V: 32.8 ± 7.9E%, male NV: 32.6 ± 3.0E%)
was in accordance with the RDI in all 4 groups. Saturated fat intake was significantly above the maximum

Table 1 Daily energy, macronutrient and water intake in vegetarian (V) and non-vegetarian (NV) elderly males (m)
and females (f) (mean ± SD)
Variable

Gender

V

NV

RDI

Energy (MJ)

m

8.7 ± 1.6

8.7 ± 1.2

8.8

f

6.8 ± 2.0*,†

8.0 ± 1.4

7.8

m

17.8 ± 3.4

21.0 ± 2.0†

10-15

Protein (E%)

f

17.3 ± 3.4*,†

19.5 ± 3.5†

10-15

Total carbohydrate (E%)

m

48.1 ± 6.4

42.3 ± 3.6†

50-55

f

47.8 ± 7.5*

43.3 ± 4.6†

50-55

Mono- and disaccharides (g)

m
f

170 ± 37†
137 ± 50

137 ± 35
133 ± 30†

131
117

Polysaccharides (g)

m

66 ± 22†

56 ± 3†

158

f

50 ± 24†

59 ± 14†

140

m

28 ± 9

36 ± 10

27

f

28 ± 18

32 ± 11

27

m

32.8 ± 7.9

32.6 ± 3.0

30-35

f

34.7 ± 7.2

35.2 ± 4.5

30-35

m
f

31.4 ± 12.9
25.4 ± 8.2*,†

33.4 ± 4.7†
32.2 ± 6.9†

23
21
28

Fibre (g)
Total fat (E%)
Saturated fat (g)
MUFA (g)

m

28.8 ± 11.7

39.1 ± 4.2†

f

22.8 ± 10.1*

37.1 ± 6.1†

25

PUFA (g)

m

14.3 ± 2.8†

13.8 ± 1.3†

28

f

13.4 ± 7.0†

12.2 ± 3.4†

25

Cholesterol (mg)

m

181 ± 56

208 ± 21

< 300

f

161 ± 69

205 ± 46

< 300

Alcohol (E%)

m
f

1.7 ± 3.1
0.3 ± 0.9*

13.2 ± 13.1
5.6 ± 7.7

<4
<4

Water (ml)

m

2050 ± 277

2224 ± 214

1600-2400

f

1663 ± 452*

2166 ± 538

1600-2400

*Significantly different with NV (p < 0.05)
†Significantly different from Recommended Daily Intake (RDI) (p < 0.05)
MUFA: mono-unsaturated fatty acids
PUFA: poly-unsaturated fatty acids
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RDI (females: 21 g/day, males: 23 g/day) for both V and
NV females and male NV. Comparable results in the V
and the NV samples were found for the mono- and
poly-unsaturated fatty acid intake. Alcohol intake was
significantly lower in the female V compared to the NV,
while no difference was found between the male V and
NV. Mean daily water intake was sufficient in all groups.
Mean vitamin and mineral intakes met the RDI in both
groups (Table 2).
Blood concentrations for vitamin B12, folic acid, iron,
and calcium were within the recommended values in
both groups (Table 3). Zinc blood serum was below the
reference value in both groups. The mean blood cholesterol concentration was above the 200 mg/dl upper limit
in the V group (213 ± 40 mg/dl) and below that limit in
the NV (188 ± 33 mg/dl) group. As to the blood biochemistry, a comparable number of subjects in both
groups did not reach the reference values.

Table 2 Daily micronutrient intake in vegetarian (V) and
non-vegetarian (NV) elderly males (m) and females (f)
(mean ± SD)
Micronutrients

Gender V

NV

RDI

Calcium (mg)

m

1096 ± 371

969 ± 399

800-1000

f

894 ± 306

858 ± 265

800-1000

m

15.7 ± 3.4†

13.2 ± 1.5†

9

f

12.5 ± 5.6†

12.8 ± 3.0†

8

m
f

13.3 ± 3.8
13.0 ± 8.3

11.9 ± 1.8†
12.0 ± 4.3†

10
9

Iron (mg)
Zinc (mg)
Sodium (mg)
Potassium (mg)
Phosphorus (mg)
Magnesium (mg)
Vit A (mg)

m

4083 ± 1231

4911 ± 831† 575-3500

f

2861 ± 907*

4944 ± 971† 575-3500

m

3976 ± 794*,† 3127 ± 395

f

3217 ± 963

3203 ± 580

1600-3100
1600-3100

m

1672 ± 429†

1395 ± 443

1000

f

1396 ± 658†

1322 ± 307† 1000

m
f

388 ± 129*
340 ± 190*

248 ± 46†
252 ± 74

325
275

m

0.70 ± 0.21*

1.13 ± 0.10†

0.7

f

0.55 ± 0.21*

1.06 ± 0.21†

0.6

Beta-carotene (mg) m

1.30 ± 0.92

1.07 ± 0.49

-

f

1.01 ± 0.41

1.04 ± 0.42

-

m

1.60 ± 0.61*,†

0.99 ± 0.16

1

f

1.41 ± 1.22

1.08 ± 0.45

1

Vit B2 (mg)

m
f

1.82 ± 0.41*
1.51 ± 0.62

1.20 ± 0.20†
1.24 ± 0.36

1.5
1.3

Vit B6 (mg)

m

1.50 ± 0.42†

1.56 ± 0.18†

1.1

f

1.21 ± 0.42*,†

1.47 ± 0.26†

1.0

m

0.31 ± 0.01

0.27 ± 0.05

-

f

0.11 ± 0.02*

0.23 ± 0.08

-

m

162 ± 47*,†

96 ± 35

70

f

149 ± 82†

123 ± 46†

70

Vit B1 (mg)

Vit D (μg)
Vit C (mg)

*Significantly different with NV (p < 0.05)
†Significantly different from Recommended Daily Intake (RDI) (p < 0.05)

Mean BMI did not differ between V and NV with
respective BMI values of 26.1 ± 4.7 kg/m2 in the female
V,26.8 ± 3.7 kg/m2 in the female NV, 23.5 ± 3.7 kg/m2
in the male V and 25.2 ± 4.2 kg/m 2 in the male NV
(Table 4). The waist-hip ratio was comparable between
V and NV groups, and was below the upper reference
value of 0.99 for males and 0.90 for females [39]. As to
the strength test both groups scored below the reference
values of 40 kg for males and 25 kg for females [40].
There were no differences between the V and NV
groups.

Discussion
A major problem is the difficulty to compare with reference values as no references for very old people (>
75yrs) exist. Therefore this study compares two matched
samples of elderly citizen home people with a mean age
of 84.1 ± 5.1yrs in female V, 84.3 ± 5.0yrs in female NV,
80.5 ± 7.5yrs in male V, and 80.6 ± 7.3yrs male NV,
which is far above the cut-offs of most reference values.
The macronutrient intake was in agreement with the
Belgian and Dutch food consumption surveys [17,18].
Only in male V, protein intake was within the recommendations, while for the other groups protein intake
was too high. Mean carbohydrate intake was too low in
the male and female NV compared to the RDI. Total fat
intake met the RDI in all groups. The saturated fat
intake was comparable and, except in the male V, significantly above the RDI in all groups. Mean daily energy
intake was lower in V females compared to their NV
counterparts and did not reach the recommended value
of 7.8 MJ. Most studies found no differences in energy
intake between V and NV [1-5]. The difference found
between the female groups in this study can be due to
several reasons. Female V had a lower protein and saturated fat intake and a higher carbohydrate intake compared to the female NV. The macronutrient profile in V
females was closer to the recommendations compared
to the NV females. However both groups had protein,
saturated fat and carbohydrate intakes not in accordance
with the RDI. Although only significant in the females,
the V had a lower alcohol intake compared to the NV.
The better macronutrient profile and a lower alcohol
consumption may be attributed to the often cited
“health consciousness” in vegetarians [1,10]. Mean vitamin and mineral intakes met the RDI in both groups,
which indicates a varied choice of micronutrient dense
foods in both groups. A study of Brants et al. [24] indicated a favourable food choice of independently living
elderly vegetarians preparing their own meals compared
to institutionalized elderly vegetarians. Compared to the
institutionalized subjects studied by Brants et al. [24]
our subjects (V and NV) show similar dietary shortcomings. Although the fact that vitamin B12, folic acid, iron,
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Table 3 Blood profile in vegetarian (V) and non-vegetarian (NV) elderly males (m) and females (f) (mean ± SD)
Parameter

Gender

V (n, n a-typ.)(a)

NV (n, n a-typ.)(a)

Ref.

Haemoglobin (mmol/l)

m

13.4 ± 0.9 (4, 2)

13.6 ± 1.2 (6, 2)

13-16.5

f

12.8 ± 1.1 (18, 3)

13.1 ± 1.6 (20, 3)

11.8-14.5

m

4.6 ± 0.3 (4, 0)

4.5 ± 0.5 (6, 0)

4.2-5.7

f

4.3 ± 0.5 (21, 2)

4.4 ± 0.5 (20, 2)

3.9-5.0

Serum iron (mg/dl)

m+f

76 ± 25 (24, 4)

82 ± 36 (26, 1)

50-170

Transferrine (mg/dl)

m+f

243 ± 33* (25, 1)

217 ± 37 (26, 1)

181-332

Ferritine (mg/l)

m

47 ± 26 (4, 1)

161 ± 165 (6, 0)

30-400

White cells (103/mm3)

f
m+f

70 ± 46 (21, 1)
6.4 ± 1.5* (22, 0)

158 ± 180 (20, 1)
7.8 ± 2.5 (26, 5)

13-150
3.6-9.6

Ureum (mg/dl)

m+f

36.9 ± 11.0 (24, 8)

42.5 ± 23.5 (26, 14)

15-40

Albumin (g/dl)

m+f

3.9 ± 0.3* (24, 3)

3.7 ± 0.3 (26, 3)

3.7-5.0

Serum calcium (103/mm3)

m+f

8.8 ± 0.4 (24, 5(b))

9.0 ± 0.4 (26, 1)

8.6-9.8

Serum zinc (mg/dl)

m+f

62.0 ± 11.1† (24, 20)

64.5 ± 12.2† (26, 18)

70-150

Total cholesterol (mg/dl)

m+f

213 ± 40*,† (24, 18)

188 ± 33 (25, 12)

< 200

LDL (mg/dl)

m+f

121 ± 30 (24, 15)

111 ± 26 (24, 11)

< 115

HDL (mg/dl)
Triglycerides (mg/dl)

m+f
m+f

54 ± 15 (24, 4)
180 ± 106 (24, 10)

51 ± 12 (26, 2)
149 ± 103 (26, 6)

> 40
< 180

Vitamin B12 (mg/l)

m+f

0.58 ± 0.60 (22, 7)

0.46 ± 0.46 (26, 7)

0.22-0.94

Folic acid (mg/l)

m+f

9.8 ± 5.7 (22, 6)

7.3 ± 6.0 (26, 6)

2.0-14.0

Red cell count (106/mm3)

(a)

(n: number of subjects studied, n a-typ.: number of subjects with a-typical values)
(b)
The values were close to the cut-off point, i.e. 8.1, 8.3, 8.4, 8.4, 8.4
*Significantly different with NV (p < 0.05)
†Significantly different from reference values (Ref.) (p < 0.05)

and calcium are often described as critical in a vegetarian diet, the mean blood concentrations of these parameters were normal in both groups. The main
explanation can be found in the fact that our subjects
were lacto-ovo vegetarians. While estimated zinc intake
was sufficient, zinc blood serum was below the reference

value in both groups. This indicates that the RDI may
be underestimated for elderly as a consequence of their
poor absorption due to aging. The mean blood cholesterol concentration was below the 200 mg/dl upper
limit in the NV group and above that limit in the V
group. These higher blood cholesterol levels are

Table 4 Anthropometry and strength of vegetarian (V) and non-vegetarian (NV) elderly males (m) and females (f)
(mean ± SD)
Variable

Gender

V

NV

Body height (cm)

m
f

174.6 ± 7.6
154.5 ± 8.1*

169.0 ± 7.0
158.8 ± 4.1

Body weight (kg)

m

72.2 ± 14.9

68.7 ± 8.7

f

62.2 ± 10.8

67.6 ± 10.2

m

23.5 ± 3.7

25.2 ± 4.2

19-25

f

26.1 ± 4.7

26.8 ± 3.7

19-25

m

0.91 ± 0.10

0.94 ± 0.04

0.99

f

0.90 ± 0.10

0.90 ± 0.06

0.90

Triceps skinfold (mm)

m
f

10.6 ± 4.3†
12.7 ± 3.5†

13.0 ± 2.8
11.2 ± 4.0†

15.0
21.6

Subscapular skinfold (mm)

m

12.2 ± 3.0†

11.9 ± 6.0

16.2

f

9.2 ± 2.6*,†

13.5 ± 3.5†

19.0

m

27.9 ± 4.0

27.4 ± 3.0

28.3

f

27.7 ± 2.9†

29.0 ± 3.9

30.3

m

29.0 ± 9.1†

24.7 ± 7.2†

40.3 ± 7.9

f

17.5 ± 5.5†

16.1 ± 6.0†

25.4 ± 5.4

BMI (kg/m2)
Waist-Hip ratio

Upperarm girth (cm)
Handgrip (kg)

*Significantly different with NV (p < 0.05)
†Significantly different from reference values (Ref.) (p < 0.05)

Ref.
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comparable with those found in elderly in Flanders
where 86% of the males and 91% of the females between
65 and 69 yrs have blood cholesterol levels above 200
mg/dl [41]. Since the subjects in this study have a mean
age over 80 years the values in the vegetarian subjects
can be considered as normal. Moreover, several studies
suggest that slightly higher cholesterol levels may even
protect against infections and atherosclerosis [42-44].
According to these authors, values from 200 to 239 mg/
dl are more appropriate in elderly (> 65 yrs) [42-44].
Comparable numbers of subjects not reaching blood
reference values were found in both groups. Of note is
that vitamin B12 deficiency is not always unique to
vegetarians, although it is generally more difficult for
vegetarians (especially vegans) to meet vitamin B12
requirements than it is for omnivores. The present
results show a mean vitamin B12 status according to the
reference values while a comparable number of subjects
with atypical values were detected for the V and NV.
Therefore a low vitamin B12 status is not likely to be
related to neither the vegetarian nor the omnivorous
diet. The present results confirm the advice of Elmadfa
and Singer [45] that a regular monitoring of the vitamin
B12 status in order to facilitate early detection of low
vitamin B12 status and timely treatment before clinical
manifestations can develop is required. These concerns
should also be taken into account for the other blood
parameters.
Mean BMI was around 25 and comparable between V
and NV in both genders. This is in contrast with previous
studies which showed vegetarians to have a lower BMI
[7,46,47]. Appleby et al. [46] found a significant inverse
association between dietary fibre and BMI, but this was
not confirmed by our results. The lower reported saturated fat intake in female V as compared to the NV did
not result in a significantly lower BMI or waist-hip ratio in
female V. Except lower subscapular skinfolds in V females
no anthropometric differences were found between the V
and NV. This can be a consequence of working with small
matched samples. The findings concerning the anthropometric characteristics indicate an adequate energy balance,
also in the female V who reported an energy intake below
the reference value. The waist-hip ratio was comparable
between V and NV groups, and was below the upper
reference value [39]. Price et al. [39] and Seidell [48]
showed that for persons aged > 75 yrs, waist-hip ratio
should be used instead of BMI because of the positive relationship between mortality and abdominal adiposity.
Therefore we can consider that the elderly V and NV in
the present study are not at increased risk. Regarding the
handgrip strength both groups scored below the reference
value and no differences were found between the V and
NV. The anthropometric and physical differences
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compared to the reference values (65 - 75 yrs) may be due
to the higher mean age (> 80 yrs) of the studied V and NV
groups.
Since in this study V and NV did not substantially differ with respect to dietary intake and nutritional status,
one should be careful with the conclusion that only
dietary factors of a vegetarian diet cause different morbidity and mortality risks among V and NV.
A limitation of the present study may be the fact that
the compared senior citizens homes in this study are
located in two different regions (Belgium and the Netherlands). This is mainly due to the fact that, to our
knowledge, there is but one exclusively vegetarian senior
citizens home in the Netherlands and none in the
Dutch speaking region of Belgium. Nonetheless, the
national food consumption surveys in both regions
showed similar shortcomings typical for European diets
regarding the macro- and micronutrient intake. Another
drawback is the non-randomized sampling of the two
populations studied. More extensive studies have to be
undertaken in order to gain more knowledge about the
value of vegetarian diets in elderly people.

Conclusion
The macronutrient profile in V females was closer to
the recommendations compared to the NV females.
However, both groups had macronutrient intakes not in
accordance with the RDI. Blood values, anthropometrics
and handgrip strength were comparable for V and NV.
These diet-related health risk factors found in both V
and NV can be corrected by additional nutritional interventions. Such interventions should be encouraged and
monitored by the responsible authorities and caretakers
of the senior citizens homes and institutions. The present results suggest that the shortcomings of health
related characteristics and dietary intake are not likely
to be specifically related neither to the vegetarian nor to
the omnivorous diet. Finally, this study corroborates the
assertion of many professional instances that a balanced,
and well planned vegetarian diet can be a responsible
choice also at older age [1].
Acknowledgements
The authors are grateful to physician Kris Hebbelinck, and Tom Van
Gyseghem, Sofie Rousseeuw, Vauke Synquintyn and Dries Claeys for their
assistance in collecting the data. The authors would also like to thank all the
elderly participants and the staff of the participating senior citizens homes
for their cooperation.
Authors’ contributions
MH, DDR and PC conceived the study. PC and MH were responsible for the
data collection. PD participated in its design and coordination, did the
statistical analyses and wrote the manuscript. DA, MH, DDR and PC critically
reviewed the manuscript for writing and intellectual content. All authors
read and approved the final manuscript.

Deriemaeker et al. Nutrition & Metabolism 2011, 8:37
http://www.nutritionandmetabolism.com/content/8/1/37

Competing interests
The authors declare that they have no competing interests.
Received: 15 February 2011 Accepted: 14 June 2011
Published: 14 June 2011
References
1. Craig WJ, Mangels AR: Position of the American Dietetic Association:
Vegetarian Diets. J Am Diet Assoc 2009, 109:1266-1282.
2. Chang-Claude J, Frentzel-Beyme R: Dietary and lifestyle determinants of
mortality among German vegetarians. Int J Epidem 1993, 22:228-236.
3. Key TJ, Fraser GE, Thorogood M, Applby PN, Beral V, Reeves G, Burr ML,
Chang-Claude J, Frentzel-Beyme R, Kuzma JW, Mann J, McPherson K:
Mortality in vegetarians and nonvegetarians: detailed findings from a
collaborative analysis of 5 prospective studies. Am J Clin Nutr 1999,
70:516S-524S.
4. Appleby PN, Thorogood M, Mann JI, Key TJ: The Oxford vegetarian study:
an overview. Am J Clin Nutr 1999, 70:525S-531S.
5. Leblanc JCh, Yoon H, Kombadjian A, Verger Ph: Nutritional intakes of
vegetarian populations in France. Eur J Clin Nutr 2000, 54:443-449.
6. Davey GK, Spencer EA, Appleby PN, Allen NE, Knox KH, Key TJ: EPIC-Oxford:
lifestyle characteristics and nutrient intakes in a cohort of 33883 meateaters and 31546 non meat-eaters in the UK. Publ Hlth Nutr 2003,
6:259-268.
7. Key TJ, Appleby PN, Russell MS: Health effects of vegetarian and vegan
diets. Proc Nutr Soc 2006, 65:35-41.
8. Key TJ, Appleby PN, Spencer EA, Travis RC, Allen NE, Thorogood M, Mann JI:
Cancer incidence in British vegetarians. Br J Cancer 2009, 101:192-197.
9. Craig WJ: Health effects of vegan diets. Am J Clin Nutr 2009, 89:1627S-33S.
10. Bedford JL, Barr SI: Diets and selected lifestyle practices of self-defined
adult vegetarians from a population-based sample suggest they are
more ‘health conscious’. Int J Behav Nutr Phys Act 2005, 2:4.
11. Nathan I, Hackett AF, Kirby S: The dietary intake of a group of vegetarian
children aged 7-11 years compared with matched omnivores. Brit J Nutr
1996, 75:533-544.
12. Clarys P, Deriemaeker P, Hebbelinck M: Study of physical fitness and
health related parameters in vegetarian and non-vegetarian students.
Nutr Food Sc 2000, 30:243-249.
13. Deriemaeker P, Aerenhouts D, Hebbelinck M, Clarys P: Nutrient Based
Estimation of Acid-Base Balance in Vegetarians and Non-vegetarians.
Plant Foods Hum Nutr 2010, 65:77-82.
14. Deriemaeker P, Alewaeters K, Hebbelinck M, Lefevre J, Philippaerts R,
Clarys P: Nutritional status of Flemish vegetarians compared with nonvegetarians: a matched sample study. Nutrients 2010, 2:770-780.
15. Debacker N, Temme L, Cox B, Huybrechts I, Van Oyen H: De Belgische
voedsel consumptie peiling 2004. Voedingsgewoonten van de Belgische
bevolking ouder dan 15 jaar. Wetenschappelijk Instituut voor
Volksgezondheid, Afdeling Epidemiologie, Brussel; 2007, (Belgian food
consumption survey 2004. Nutritional habits of the Belgian population over
15 years of age).
16. Vandevijvere S, De Vriese S, Huybrechts I, Moreau M, Temme E, De
Henauw S, De Backer G, Kornitzer M, Leveque A, Van Oyen H: The gap
between food-based dietary guidelines and usual food consumption in
Belgium, 2004. Public Health Nutrition 2008, 12(3):423-431.
17. Health Council of the Netherlands: Committee on Trends in food
consumption: Significant trends in food consumption in the Netherlands.
The Hague: Health Council of the Netherlands; 2002 [http://www.
gezondheidsraad.nl/sites/default/files/summary%20200212.pdf], publication
no. 2002/12. ISBN 90-5549-437-2.
18. Hoge Gezondheidsraad (Higher Health Council): Voedingsaanbevelingen
voor België. Brussel 2006, (Nutritional recommendations for Belgium) nr.
7145-2..
19. Roberts SB: Impaired regulation of energy intake in old age. In Nutrition
and aging Nestlé nutrition workshop series clinical & performance program
Edited by: Rosenberg IH, Sastre A 2002, 6:49-61.
20. Lowik MR, Westenbrink S, Hulsof KFAM, Kistemaker C, Hermus RJJ: Nutrition
and aging: dietary intake in “apparently healthy” elderly (Dutch nutrition
surveillance system). J Am Coll Nutr 1989, 8:347-356.
21. Ho SC, Woo J: Social and health profile of the Hong Kong old-old
population. A report. The Chinese University of Hong Kong, Hong Kong;
1994.

Page 7 of 8

22. Woo J, Ho SC, Lau J, Yuen YK, Chan SG, Masarei J: Cardiovascular
symptoms, electrocardiographic abnormalities and associated risk
factors in an elderly Chinese population aged 70 years and above. Int J
Cardiol 1993, 42:249-55.
23. Exton-Smith AN: Nutritional status: diagnosis and prevention of
malnutrition. In Metabolic and Nutritional Disorders in the Elderly. Edited by:
Exton-Smith AN, Caird FI. Bristol: John Wright; 1980:66-76.
24. Brants HA, Lowik MR, Westenbrink S, Hulshof KF, Kistemaker C: Adequacy
of a vegetarian diet at old age (Dutch Nutrition Surveillance System).
J Am Coll Nutr 1990, 4:292-302.
25. Lowik MR, Schrijver J, Odink J, van den Berg H, Wedel M: Long-term
effects of a vegetarian diet on the nutritional status of elderly people
(Dutch Nutrition Surveillance System). J Am Coll Nutr 1990, 6:600-9.
26. Woo J, Kwok T, Ho SC, Sham A, Lau E: Nutritional status of elderly
Chinese vegetarians. Age Ageing 1998, 4:455-61.
27. Alexander D, Ball MJ, Mann J: Nutrient intake and haematological status
of vegetarians and age-sex matched omnivores. Eur J Clin Nutr 1994,
48:538-46.
28. Helman A, Darnton-Hill J: Vitamin and iron status in new vegetarians.
Am J Clin Nutr 1987, 45:785-9.
29. Lewis N, Kies C, Fox H: Iron intake and nutritional status of lacto-ovo
vegetarian and omnivorc students eating in a lacto-ovo vegetarian food
service. Nutr Rep Int 1983, 27:199-206.
30. Miller D, Specker B, Ho M, Norman E: Vitamin B12 status in a macrobiotic
community. Am J Clin Nutr 1991, 53:524-9.
31. Reddy S, Sanders T: Haematological studies on premenopausal Indian
and Caucasian vegetarians compared with Caucasian omnivores. Br J
Nutr 1990, 64:331-8.
32. Hunt IF, Murphy NJ, Henderson C: Food and nutrient intake of Seventhday Adventist women. Am J Clin Nutr 1988, 48:850-1.
33. Knoops KT, de Groot LC, Kromhout D, Perrin A-E, Moreiras-Verela O,
Menotti A, van Staveren WA: Mediterranean diet, lifestyle factors, and
10-year mortality in elderly European men and women. The HALE
project. JAMA 2004, 292(12):1433-1439.
34. Trichopoulou A, Orfanos P, Norat T, Bueno-de-Mesquita B, Ocké MC,
Peeters PH, van der Schouw YT, Boeing H, Hoffmann K, Boffetta P, Nagel G,
Masala G, Krogh V, Panico S, Tumino R, Vineis P, Bamia C, Naska A,
Benetou V, Ferrari P, Slimani N, Pera G, Martinez-Garcia C, Navarro C,
Rodriguez-Barranco M, Dorronsoro M, Spencer EA, Key TJ, Bingham S, et al:
Modified Mediterranean diet and survival: EPIC-elderly prospective
cohort study. BMJ 2005, 330:991.
35. Bamia C, Trichopoulos D, Ferrari P, Overvad K, Bjerregaard L, Tjønneland A,
Halkjær J, Clavel-Chapelon F, Kesse E, Boutron-Ruault M-C, Boffetta P,
Nagel G, Linseisen J, Boeing H, Hoffmann K, Kasapa C, Orfanou A,
Travezea C, Slimani N, Norat T, Palli D, Pala V, Panico S, Tumino R,
Sacerdote C, Bueno-de-Mesquita HB, Waijers PMCM, Peeters PHM, van der
Schouw YT, Berenguer A, et al: Dietary patterns and survival of older
Europeans: the EPIC-elderly study (European Prospective Investigation
into Cancer and Nutrition). Publ Hlth Nutr 2007, 10(6):590-598.
36. Deriemaeker P, Aerenhouts D, Hebbelinck M, Clarys P: Validation of a
3-Day Diet Diary: Comparison with a 7-Day Diet Diary and a FFQ.
Medicine & Science in Sports & Exercise 2006, 38(5):S328.
37. Adam C, Klissouras V, Ravazzolo M, Renson R, Tuxworth W: EUROFIT:
European Test of Physical Fitness. Rome, Italy: Council of Europe,
Committee for Development of Sport; 1988.
38. Eston R, Reilly T, Eds: Kinanthropometry and Exercise Physiology
Laboratory Manual: Tests, procedures and data. London, UK: E & FN
Spon;, 1 1996.
39. Price GM, Uauy R, Breeze E, Bulpitt CJ, Fletcher AE: Weight, shape, and
mortality risk in older persons: elevated waist-hip ratio, not high body
mass index, is associated with a greater risk of death. Am J Clin Nutr
2006, 84(2):449-60.
40. van Heuvelen MJ, Kempen GI, Brouwer WH, de Greef MH: Physical fitness
related to disability in older persons. Gerontology 2000, 46(6):333-41.
41. Steens G, ed: Moet er nog sport zijn? Sport, beweging en gezondheid in
Vlaanderen 2002-2006. Antwerpen: F&G Partners 2006, 1:244.
42. Staessen J, Amery A, Birkenhäger W, Bulpitt C, Clement D, de Leeuw P,
Deruyttere M, De Schaepdryver A, Dollery C, Fagard R, Fletcher A, Forette F,
Forte J, Henry J-F, Koistinen A, Leonetti G, Nissinen A, O’Brien E, O’Malley K,
Pelemans W, Petrie JC, Strasser Thomas K, Terzoli L, Thijs L, Tuomilehto J,

Deriemaeker et al. Nutrition & Metabolism 2011, 8:37
http://www.nutritionandmetabolism.com/content/8/1/37

43.

44.
45.
46.

47.

48.

Page 8 of 8

Webster J, Williams BO: Is a high serum cholesterol level associated with
longer survival in elderly hypertensives? J Hypertens 1990, 8:755-61.
Onder G, Landi F, Volpato S, Fellin R, Carbonin P, Gambassi G, Bernabei R:
Serum cholesterol levels and in-hospital mortality in the elderly. 0 Am J
Med 2003, 115(4):4265-71.
Ravnskov U: High cholesterol may protect against infections and
atherosclerosis. Q J Med 2003, 96:927-934.
Elmadfa I, Singer I: Vitamin B-12 and homocysteine status among
vegetarians: a global perspective. Am J Clin Nutr 2009, 89(suppl):1693S-8S.
Appleby PN, Thorogood M, Mann JI, Key TJ: Low body mass index in nonmeat eaters: the possible roles of animal fat, dietary fibre and alcohol.
Int J Obes 1998, 22:454-460.
Alewaeters K, Clarys P, Hebbelinck M, Deriemaeker P, Clarijs JP: Crosssectional analysis of BMI and some lifestyle variables in Flemish
vegetarians compared with non-vegetarians. Ergonomics 2005,
48:1433-1444.
Seidell JC: Waist circumference and waist/hip ratio in relation to all-cause
mortality, cancer and sleep apnea. Eur J Clin Nutr 2010, 64:35-41.

doi:10.1186/1743-7075-8-37
Cite this article as: Deriemaeker et al.: Health aspects, nutrition and
physical characteristics in matched samples of institutionalized
vegetarian and non-vegetarian elderly (> 65yrs). Nutrition & Metabolism
2011 8:37.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

