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Water-Soluble Vitamin Intakes in the Elderly

Cross-Cultural Findings in the IUNS Study

Mark L. Wahlqvist, Antigone Kouris-Blazos, Widjaja Lukito,
Bridget H.-H. Hsu-Hage, and IUNS Study Investigators*

Many population studies from different parts of the world have shown that most
free-living elderly people have relatively good food habits and nutrient intake (Hor-
wath, 1989; Horwath et al., 1992; Steen, 1977; Rasanen et al., 1992; Lowik et al.,
1989) and that the aging process per se is not a cause of malnutrition in healthy
elderly (Vellas et al., 1992; Lundgren et al., 1987; Sjogren et al., 1993). However,
nutritional status surveys of the elderly have shown a moderate prevalence of nutri-
ent deficiencies. Numerous factors have been linked with malnutrition in the elderly
such as their reduced energy needs, presence of chronic diseases, sociopsychologi-
cal factors such as loneliness, limited social networks, and social activity, economic
factors, and education. The published studies suggest that inadequate intakes of
fruit and vegetables and some animal-derived foods may be common; that calcium,
zinc, potassium, magnesium, and the water-soluble vitamins (WSV) thiamin,
riboflavin, vitamin Bg, and folacin are likely to be the nutrients least adequately
supplied in the diets of elderly people (Horwath, 1989; de Groot et al., 1991).

This chapter reviews the intake of WSV by elderly people by drawing on data
from the International Union of Nutritional Sciences (IUNS) project “Food Habits
in Later Life: A Cross-Cultural Study” conducted between 1988 and 1993 (Wahlg-
vist et al., 1994).

Data on 1,166 elderly people aged 70 years and over (or upper decile) are pre-
sented from eight study communities: Australia (Greek and Anglo-Celtic Melbourn-
ians), Greece (Spata), Sweden (Gothenburg), China (Tianjin rural and urban; Bei-

*TUNS Committee on “Nutrition and Aging”: M.L. Wahlgvist, L. Davies, B.H.-H. Hsu-Hage,
Y. Horie, H. Hermanova, A. Kouris-Blazos, D.M. Prinsley, D. Roe, N.S. Scrimshaw, N. Solomons,
B. Steen, M.-T. Sun, A. Trichopoulou, W.A. van Staveren, X.-H. Zhou; Anglo-Celtic Australians:
M.L. Wahlqvist, A. Kouris-Blazos, B.H.-H. Hsu-Hage, W. Lukito; Greek Australians: A. Kouris-
Blazos, M.L. Wahlqvist; Greeks in Spata, Greece: A. Kouris-Blazos, A. Trichopoulou, E. Poly-
chronopoulos, M.L. Wahlqvist; Swedes in Gothenberg, Sweden: B. Steen, E. Rothenberg, O. Au-
gustsson, B.G. Eriksson, V. Sundh, B. Warne; Japanese in Okazaki, Japan: Y. Horie, K. Horie,
K. Sugase, R. Inai, Y. Kasugai, T. Teshima, H. Nishikawa; Chinese in Beijing, China: D. Roe, Y. Wang;
Chinese in rural and urban Tianjin, China: S. Xi, M.-T. Sun, G.-F. Gu.
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thiamin density was also found to be above the RND for these communities. The
main sources of thiamin in these communities were from breakfast cereals, bread,
meat, and organ meat (mainly Swedes).

Average daily thiamin intakes were similar among the Greeks in Melbourne, the
Chinese, and the Japanese (see Table 3), with 10% to 20% not achieving the RDA.
Mean thiamin densities for these communities reached the RND. The major source
of thiamin in the diet of Greek Melbournians was from meat and breakfast cereals.
Even though rice is not a good source of thiamin, when eaten in large quantities as
found in the Chinese and Japanese elderly, it becomes an important source of this
vitamin. Furthermore, pasta/noodle consumption was also high among Chinese el-
derly, equal to that of rice intake (except in Beijing, where bread was also con-
sumed), which also provided major sources of thiamin in the diet, along with pork.

The Greeks in Spata had the lowest thiamin intake, with 30% to 50% eating less
than two-thirds of the RDA and a mean daily thiamin density well below that of the
RND. This is probably related to their consumption of refined bread, low meat
intake, and lack of breakfast cereals in their diets.

Other studies conducted on Anglo-Celtic Australians have not found inadequate
thiamin intakes in elderly people as judged by Australian RDAs (Horwath, 1989).
However, in the Euronut SENECA study of about 2,000 elderly people aged 70 to
75 years in 19 European centers (de Groot et al., 1991), about 20% of the men and
30% of the women were not achieving the lowest European RDA. Also, surveys
show that up to 47% of the U.S. elderly have thiamin intakes below two-thirds of
the RDA.

Riboflavin

In the IUNS study, Anglo-Celtic Australians and Swedes had a somewhat higher
riboflavin intake compared to other communities. Less than 2% of the subjects did
not achieve the RDA. This was probably related to their significantly greater intake
of dairy products, especially milk. Greeck Melbournians had a higher riboflavin
intake than their counterparts in Greece, mainly because of their higher intake of
dairy products on migration to Australia, namely milk. Nevertheless, only 5% of
Melbourne Greeks and 10% to 20% of Spata Greeks did not achieve the RDAs and
mean riboflavin density was above the RND. More than 75% of the Chinese in
Tianjin had mean intakes below two-thirds of the U.S. RDA—they were the only
study community that had mean daily riboflavin densities below the U.S. RND.
This is probably related to their low intake of dairy products, breakfast cereals, and
meat.

Other studies conducted on Anglo-Celtic Australians have not found inadequate
intakes in elderly people (Horwath, 1989). However, in the Euronut SENECA
study of elderly people aged 70 to 75 years in 19 European centers (de Groot et al.,
1991), about 20% of the men and 30% of the women were not achieving the lowest
European RDA.
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Niacin

In most studies, niacin has not been found to be consumed inadequately by el-
derly people (Horwath, 1989). Similarly in the IUNS study, most subjects achieved
the RDA for niacin. This is probably related to adequate intakes of niacin-rich foods
such as meat and fish in Australia, Greece, and Sweden, and fish in China and
Japan. However, the mean daily intakes of niacin in Tianjin were borderline when
compared with RNDs.

Pyridoxine

In the IUNS study, consumption of certain vitamin B¢—rich foods was significant
in Sweden (organ meats, fish, meat, and bread), Anglo-Celtic Melbournians (meat,
bread, dairy products), Greek Melbournians (meat, fish, leafy greens, bread),
Greeks in Spata (fish, leafy greens, bread), Chinese, and Japanese (fish, rice, and

eggs).

Cobalamin (Vitamin B,,)

In most studies, vitamin B,, has been found to be consumed inadequately by
elderly people (Horwath, 1989). In free-living middle- to upper-class U.S. elderly,
24% of the men and 39% of the women had B, intakes below three-fourths of the
RDA (Ahmed, 1992), most of whom were able to maintain normal levels of serum
B,, despite intakes below the RDA.

In the JUNS study, consumption of vitamin B,,-rich foods was high in all cen-
ters. In the Chinese and Japanese elderly the major source of B,, was eggs and fish
and in the European samples the major source was meat, organ meats, and dairy
products. In the IUNS study, mean plasma B, levels of the Caucasian elderly were
above the cutoff of 111 pmol/L used to define a high risk of deficiency. Spata
women had the highest plasma level (because of supplementation), followed by the
Swedes, Melbourne Greeks, and Anglo-Celtics. A greater percentage of Greek el-
derly had plasma levels below 111 pmol/L (8%) compared with Swedes and Anglo-
Celtics (<2%).

Folate

Reports of dietary folate intake are scarce because of the difficulty in estimating
the folate content of foods. Estimates vary widely because of differences in assay
methods and because folate does not occur in food in a single form but in both
“free” and “conjugated” forms. Additionally, it is readily destroyed by sunlight,
oxidation, and cooking (Horwath, 1989).

In the IUNS study, consumption of folate-rich foods was high among Greek
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elderly (namely, leafy greens) but moderate to low in most other centers. In
Sweden, the major source of folate was from organ meats (e. g., blood pudding),
bread, fruit, and fruit juice (leafy green intake was very low). The major source of
folate in the Anglo-Celtic Australian sample was from fruit juice, fruit, and bread.
Intake of leafy greens was high in Beijing elderly (second highest intake after
Greeks) and moderate to low in Tianjin elderly (especially in rural area). Fruit
intake was the lowest among the Chinese and Japanese elderly.

Plasma folate values have been found to be highly correlated with recent dietary
intake; serum folate is therefore best measured using fasting samples (Roe, 1986).
Plasma folate below 6.8 ng/mL is considered below normal.

In the TUNS study, mean plasma folate levels in the Caucasian elderly were
above the minimum cutoff of 6.8 nmol/L. Folate status appeared good in most
subjects with less than 5% having values below this cutoff. Similarly in the Euronut
SENECA study, folate status was good in all centers: there were no subjects at risk
of deficiency with blood levels below 6.8 nmol/L (de Groot et al., 1991).

Pantothenate

The major source of pantothenic acid in the diets of the Chinese and Japanese
elderly was from their high intake of eggs. In the Caucasian elderly, meat, organ
meats (mainly Swedes), and leafy greens (mainly Greeks) formed the important
sources of this vitamin.

Biotin

Intake of biotin-rich foods was high in all the centers studied. Intake appeared
particularly high in Chinese and Japanese elderly because of the marked consump-
tion of eggs and rice. In the other centers, major sources of biotin included meat,
organ meats (mainly Swedes), and dairy products.

Vitamin C

In the IUNS study, the highest mean intakes of vitamin C were observed in the
Anglo-Celtic and Greek Melbournians—none of the subjects had intakes below
two-thirds of the RDA. The main food source of vitamin C in the Anglo-Celtic
sample was fruit juice, compared with fresh fruit (mainly oranges) and vegetables in
the Greek sample in Melbourne. About 5% to 10% of the Swedish elderly did not
achieve the U.S. RDA. In Sweden, the main sources of vitamin C are fruits (espe-
cially seasonal berries) and fruit juices.

The Spata Greeks, followed by the Chinese and Japanese elderly, had the lowest
mean vitamin C intakes. Spata elderly had lower mean intakes than their counter-
parts in Melbourne, with 5% to 15% not achieving two-thirds of the RDA. Com-
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pared to Australia, oranges are not available all year round and fruit juices were
rarely consumed by Spata elderly; furthermore, their total vegetable intake was
lower than Melbourne Greeks. In China, up to 40% of the elderly were not achiev-
ing their RDA. This is probably related to their low intakes of fruit, especially in
rural Tianjin. Nevertheless, mean daily vitamin C density in all study communities
was above the U.S. RND.
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