a ATMIRE

Iron, folate and vitamin B12 status of
an elderly South African population

ltem Type Article
Authors Charlton, K.E.;Kruger, M.;Labadarios, D.;Aronson, |.
Citation CHARLTON KE, KRUGER M, LABADARIOS D, WOLMARANS P,

ARONSON I. Iron, folate and vitamin B12 status of an elderly
South African population. European journal of clinical nutrition

[Internet].
Publisher Basingstoke: Nature Publishing
Journal clinical nutrition
Rights Attribution 3.0 United States
Download date 2024-05-03 14:06:55
ltem License http://creativecommons.org/licenses/by/3.0/us/

Link to Item https://infospace.mrc.ac.za/handle/11288/595224



http://creativecommons.org/licenses/by/3.0/us/
https://infospace.mrc.ac.za/handle/11288/595224

European Journal of Clinical Nutrition (1997) 51, 424-430
© 1997 Stockton Press. Al rights reserved 0954-3007/97 $12.00

Iron, folate and vitamin B, status of an elderly South African

population

KE Charlton', M Kruger®, D Labadarios’, P Wolmarans® and I Aronson*

VHSRC/UCT Centre for Gerontology, University of Cape Town, >National Research Programme for Nutritional Intervention, Medical
Research Council; 3Department of Human Nutrition, University of Stellenbosch; and * Department of Haematology, University of Cape

Town

Objectives: To determine the prevalence of anaemia and the haemopoietic nutrient status of older mixed
ancestry (coloured) South Africans.

Design: A cross-sectional analytic study.

Subjects: A random sample of 200 non-institutionalized subjects aged > 65 y of age, resident in urban Cape
Town, was drawn using a two-stage cluster design.

Methods: Trained fieldworkers interviewed subjects to obtain demographic and lifestyle data. Dietary intake
was assessed using a validated food frequency questionnaire. Fasting blood samples were drawn for the
determination of haematological parameters, serum vitamin B,,, serum folate, RBC folate and a full blood count.
Results: The prevalence of anaemia was 13.9. Eight of the 26 cases of anaemia (31) were associated with
suboptimal haemopoietic nutrient status; 2(25) and 3(38) cases of these 8 anaemic subjects had suboptimal
vitamin B, and folate status, respectively. Iron deficiency anaemia accounted for 5(63) of the subjects with
nutrition-related anaemia. Ten men and two women (6.5 of subjects) had raised serum ferritin concentrations,
half of whom had abnormal biochemical parameters indicative of alcohol abuse.

Conclusions: Older coloured South Africans, particularly women, should be encouraged to eat diets with a high
nutrient density and to consume adequate amounts of foods high in iron, folate and vitamin Bi,. Further
investigation regarding the high prevalence of hyperferritinaemia found in the men in this population is
indicated.

Sponsorship: Financial assistance from the HSRC/UCT Centre for Gerontology, the South African Sugar
Association, the Zerilda Steyn Memorial Trust and the Medical Research Council (DL) for this project is

acknowledged.
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Introduction

Currently, 1.7 million South Africans are aged 65 y and
over, a figure projected to rise to over seven million by the
year 2035 (CSS, 1992). Modern geriatric medicine aims at
achieving optimal function and independence in the
elderly; indeed, with increasing life expectancy the com-
pression of morbidity to the last few years of life is of
paramount importance, both from a quality of life and a
financial point of view (Fries, 1992). Malnutrition is known
to have a significant adverse effect on morbidity and
mortality in the elderly (Dallman et al/, 1984). More
specifically, vitamin and mineral deficiencies have been
repeatedly documented and are thought to be due, among
other factors, to lower energy requirements of the elderly
which result in a reduced food intake and the consumption
of foods which are poor in nutrient density (Munro et al,
1987). Micronutrient malnutrition impacts adversely on the
elderly; suboptimal folic acid and vitamin B, status,
together with other vitamins, have been shown to impair
cognitive function and immune status (Rosenberg and
Miller, 1992).
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Anaemia has many possible causes in the elderly.
Although the prevalence of iron deficiency anaemia tends
to decrease after the age of 65 y (Beal, 1980), especially in
women, it can be present in up to 20 of elderly people
seeking medical attention (Joosten ef al, 1992; Kikerby et
al, 1991). The prevalence of folic acid and vitamin B,
deficiencies, based on the determination of serum concen-
trations, varies (0—20) according to the population being
studied; however, on the basis of the determination of
abnormal intermediary metabolites, a substantially higher
prevalence (39—68) of deficiency has recently been reported
(Joosten et al, 1993).

The multifactorial causes of micronutrient deficiencies,
particularly iron, folic acid and vitamin Bj,, include
achlorhydria and lower secretion of intrinsic factor
(Bogden et al, 1994), chronic disease and inflammation
(Dallman et al, 1984), chronic polypharmacy (Beal, 1980),
gastro-intestinal bleeding (Jacobs et al, 1984) as well as
poverty, physical inability to prepare food, alcoholism and
inadequate dietary intake (Hoffman, 1993). In South
Africa, inadequate dietary intake of these micronutrients
has been reported in Caucasian hospitalized elderly (Gouws
et al, 1989), whereas iron intake appears to be adequate in
rural African women (Walker et al, 1989). Similar data for
mixed ancestry (Afro—Euro—Malay) elderly are, however,
sparse therefore this study was undertaken to determine the
prevalence of anaemia and assess the haemopoietic nutrient
status of this population.



Methods

A sample of 200 non-institutionalized coloured subjects
(104 females; 96 males) aged 65 y and older, resident in
Cape Town, was recruited for a cross-sectional analytic
study conducted in 1993 using a two-stage cluster sampling
technique, based on 1991 Population Census data (CSS,
1992). The only exclusion criterion was an inability to
answer three questions relating to cognitive function about
their name, address and the current year. The study formed
part of the International Union of Nutritional Sciences
(Committee on Nutrition and Ageing) cross-cultural studies
on food habits and health in later life (Wahlqvist et al,
1995). Written informed consent was obtained from all
participants and the study was approved by the Ethics and
Research Committee of the University of Cape Town and
Allied Teaching Hospitals.

Trained fieldworkers interviewed subjects in their homes
to obtain demographic, dietary and lifestyle data and to
draw blood samples. Dietary intake was assessed using a
quantified food frequency questionnaire with the past
month as the reference period; the dietary methods are
described in detail elsewhere (Charlton and Wolmarans,
1995). Vitamin and mineral supplements were not taken
into account during dietary analyses.

Fasting blood samples were drawn from all consenting
subjects (n=191) for the following analyses: full blood
count (Coulter S Plus II analyser, Hialeah, Florida); serum
folate, red cell folate and serum vitamin B, levels (Becton,
Dickenson Simultrac-SNB, New York); serum gamma
glutamyltransferase (GGT) (enzymatic conversion of a
gammaglutamyl-nitroanihide substrate-Hitachi 747 (Boeh-
ringer Mannheim)); and ferritin (immunoturbidimetric
methods, Boehringer Hitachi 704).

The food frequency questionnaires were coded by three
dieticians using the 1991 Food Quantities Manual (Lan-
genhoven ef al, 1991a); average daily nutrient intakes were
calculated using the South African Food Composition
Tables database (Langenhoven et al, 1991b). Mean
energy and micronutrient intakes were expressed as a
percentage of the Recommended Dietary Allowances
(RDA) for men and women 51 plus years of age (NRC,
1989) and an inadequate intake was taken as being two-
thirds or less than the RDA.

The percentage contribution of the five basic food
groups—the calcium-rich food group, the protein-rich food
group, the fruit and vegetable food group, the cereal food
group, and the fat food group—to total energy, protein,
folate, iron and vitamin B;, intake was calculated. Foods
such as cakes, tarts, puddings, meat pies, soups, sauces,
snacks, cool drinks and alcoholic drinks were incorporated
into an ‘other’ food group (Langenhoven et al, 1989).

Means and standard deviations were used to describe
normally distributed continuous variables; medians and
quartile values were used to describe non-parametric data.
Differences between the parameters by sex were tested
using the Wilcoxon 2-sample text. Associations between
the parameters by sex were tested using the Spearman
correlation coefficients.

Results

The mean age of the subjects was 73.7 (s.d. =5.9, range
65-92 y). The age distribution of the sample was similar to
that of the national coloured population aged 65 y and older
(CSS, 1992), for both sexes. The subjects were in a low
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income group: 87 received a means-tested government old
age pension as their main source of income (+ US $80 per
month) and 15.5 had received no formal education. Most of
the subjects (82) lived in multigenerational households of
five people, on average; only 4 lived alone.

The mean haemoglobin concentration, red cell count,
haematocrit and ferritin concentration tended to be lower in
the women than the men, while the men tended to have
lower folate concentrations (Table 1). The prevalence of
anaemia (HB <13 g/dL in men; <12 g/dL in women),
abnormal haematologic results and low concentrations of
haemopoietic nutrients in the subjects are shown in Table 2.
Anaemia was diagnosed in at least one in seven of the
subjects studied. Macrocytosis and increased serum ferritin
were more prevalent in the men than in the women; a
higher prevalence of microcytosis and low serum ferritin
was present in the women. Low red cell haemoglobin
(MCH) was found in a quarter of the subjects. Deficient
iron stores (low serum ferritin) and folate (RBC) deficiency
was more common than vitamin B, deficiency.

Individual results of subjects with anaemia are shown in
Table 3. Iron deficiency anaemia (n = 5) was more common
than anaemias associated with folate (RBC) and vitamin
B, deficiency (n=3 and 2, respectively). In two cases
anaemia was associated with deficiencies of more than one
haemapoeitic nutrient. Additionally, 3 subjects who were
not anaemic had deficient RBC folate concentrations while
1 subject had vitamin B, deficiency.

Table 4 lists the individual results of subjects with high
serum ferritin (n = 12). Increased gamma-glutamyltransfer-
ase (GGT >40 U/L) was found in at least half of these
cases. Abnormal GGT concentrations were found in 14 of
the men and 7 of the women. Serum ferritin was inversely
associated with age in both sexes, however this reached
significance only in women (r= —0.27; P < 0.05).

The mean energy intake of both men and women
(7984 (s.d. =3245) and 6979 (s.d.=2219) kJ, respec-
tively) did not meet 100, but was above 67, of the RDA
(NRC, 1989). Thirty-two per cent of men and 26 of women
had energy intakes less than two-thirds of the RDA. A
mean daily protein intake of 1.1 (s.d.=0.5) g/kg body
weight for men and 1.0 (s.d. =0.4) g/kg for women was
assumed to indicate an adequate dietary intake (Young and
Pellet, 1987). The ratio of animal to total protein intake was
0.63. The mean intakes of iron, vitamin C, folate and
vitamin B, were 9.1 (s.d.=4.3) mg; 63 (s.d. =74) mg;
7.8 (s.d.=7.3) pg; and 223 (s.d. =111) pg, respectively;
no sex differences in intake were found. The wide inter-
individual variation in vitamin Bj, intakes (452225 of
RDA for men; 85-1440 for women) resulted in extremely
high mean intakes. The percentages of subjects with mean
intake of less than 67 of the RDA for iron, vitamin C and
folate are 34.4, 48.9 and 14.6, respectively. Only four
subjects (all men) had mean vitamin B, intakes less than
67 of the RDA.

The contribution of the five basic and the ‘other’ food
groups to folate, vitamin Bj, and iron intake is shown in
Figures la—. The protein-rich group was the main source
of protein, vitamin B,, iron and folate in the diet. Almost
half (46.7) of the iron intake was supplied by the cereal and
‘other’ food groups. Of the 10 of subjects who reported
taking dietary supplements, only two subjects were taking
iron/folate supplements therefore differences in blood
values between vitamin users and non-users were not
calculated.

Less than a third of the men and less than a tenth of the
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Table 1 Haematologic, folate and vitamin B, concentrations: means (s.d.) and ranges

Parameter Men Women Total
n=_88 n=99* n=187
Haemoglobin (g/dL) 15.1 (1.8) 13.2 (1.6) 14.1 (1.9)
(7.4-18.4) (8.9-18.6) (7.4-18.6)
RCC (x10'/L) 5.07 (0.68) 4.59 (0.64) 4.82 (0.7)
(2.92-6.57) (2.57-6.30) (2.57-6.57)
Haematocrit (%) 45 (5) 40 (5) 42 (6)
(22-57) (27-55) (22-57)
MCV (fL) 89 (7) 87 (11) 88 (7)
(72-110) (64-110) (64-110)
MCH (pg) 29.9 (2.8) 29.0 (2.6) 29.9 (2.8)
(23.9-38.0) (20.0-34.8) (20.0-38.0)
MCHC (g/dL) 334 (1.0) 33.1 (1.1) 33.2 (1.0)
(30.7-36.2) (30.3-35.9) (30.3-35.9)
WCC (x10°/L) 7.8 (2.8) 7.1 (2.2) 7.5 (2.5)
(0.1-21.5) (3.1-13.7) (0.1-21.5)
Platelets (x 10%/L) 264 (119) 270 (78) 268 (100)
(104-1 150) (95-596) (95-1 150)
Serum ferritin (pg/L) 198 (337) 105 (90) 151 (268)
(14-2 910) (10-570) (102 910)
Serum vitamin B, (pg/mL) 449 (204) 458 (233) 478 (220)
(161-1 019) (28—1 006) (281 019)
Serum folate (ng/mL) 5.0 (2.5) 6.0 (4.0) 5534
(0.5-16.9) (0.7-20.0) (0.5-20.0)
RBC folate (ng/mL) 261 (110) 313 (160) 288 (140)
(49-772) (49-867) (49-867)

Abbreviations: RCC=red cell count; MCV =mean corpuscular volume; MCH=mean corpuscular
haemoglobin; MCHC =mean corpuscular haemoglobin concentration; WCC = white cell count; RBC =red

blood cell.

aSerum ferritin: n=_86(M), n=96(F); serum vitamin B, and folate: n=83(M), n=95(F); RBC folate:

n=_85(M); n=95(F).

Table 2 The prevalence of abnormal haematologic results and corresponding results of iron, folate and

vitamin BZ,, status indicators

Parameter Men n=_88* Women n=99* TOTAL n=187 Abnormal
range
n % n % n %
Haemoglobin 10 11.4 16 16.2 26 13.9 <13 g/dL (M)
<12 g/dL (F)
MCV 10 11.5 14 14.4 24 13.0 <81 fl
25 28.7 8 8.2 33 17.9 >93 fl (M)
>95 1l (F)
MCH 22 25.3 24 24.7 46 25.0 <28 pg
MCHC 28 32.2 38 39.2 66 35.9 <33 g/dL
wcCC 4 4.5 4 4.1 8 4.3 <4 x 10°/L
5 5.7 5 52 10 5.4 > 11 x 10°/L
Serum ferritin 1 1.1 5 5.2 6 32 <15 ng/L
10 114 2 2.1 12 6.5 > 300 pg/L
Serum vitamin B, 0 0 3 3.1 3 1.7 < 100 pg/mL
Serum folate 15 18.1 14 14.7 29 16.3 <3 ng/mL
RBC folate 3 3.5 3 3.1 6 33 < 100 ng/mL

Abbreviations: MCV =mean corpuscular volume; MCH =mean corpuscular haemoglobin; MCHC = mean
corpuscular haemoglobin concentration; WCC = white cell count; RBC =red blood cell.

#See footnote in Table 1.

women reported that they had consumed alcohol in the
previous month. In the total group, the mean alcohol intake
of women was significantly lower than that reported by
men (0.3 (s.d.=1.4) g/d vs 3.0 (s.d.=7.4) g/d respec-
tively, P <0.005)). For both sexes, the wide variation in
alcohol consumption within the sample is demonstrated by
the large standard deviations and a median value of zero.
The mean intake of alcohol consumers alone was
9.5 (s.d.=10.7) g/d for men (r=30) and 3.8 (s.d.=
3.1) g/d (n=9) for women.

Discussion

The prevalence of anaemia found in this study (14) is of
the same order of magnitude as that previously reported
in this population (Jacobs et al, 1984); it is nevertheless
higher than that reported in studies of elderly popula-
tions in Europe (Dirren et al, 1991; Lowik et al, 1992)
and the United States (Dallman et al, 1984; Lynch et al,
1982) but considerably lower than in a study of elderly
men in Ireland (Fogarty and Nolan, 1992).
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Table 3 Individual haematological and biochemical results of subjects presenting with anaemia
Gender Hb wcc McCv Serum ferritin Serum Vit B, RBC folate
(¢/dL) (x10,/L) (L) (/L) (pg/mL) (ng/mL)
Anaemia with haematinic deficiencies
Men 1 7.4° 12.8 76 14 161 59
Women 2 8.9 7.1 102 12 208 62
3 8.9 6.2 105 18 60 508
4 10.9 4.8 84 68 28 159
5 11.0 5.9 78 13 256 390
6 11.5 4.0 88 11 105 149
7 11.8 9.9 95 310 229 49
8 11.9 5.2 78 14 607 336
Anaemia without haematinic deficiencies
Men 9 10.5 5.2 72 29 162 195
10 114 3.4 93 123 513 772
11 119 5.0 87 67 521 139
12 12.2 34 91 87 180 173
13 12.2 9.3 75 132 280 149
14 123 4.8 105 51 352 338
15 12.5 7.9 98 600 193 100
16 12.5 8.7 95 153 847 476
17 12.8 8.6 89 168 376 275
Women 18 9.8 5.7 81 16 464 267
19 10.4 6.7 72 76 155 —
20 10.6 4.8 97 79 384 407
21 10.8 6.9 64 257 — —
22 11.0 6.3 91 33 209 330
23 11.3 7.7 88 239 348 383
24 11.6 5.6 88 30 166 196
25 11.9 4.9 90 100 322 328
26 11.9 9.3 96 82 863 509
Abbreviations: Hb = haemoglobin; MCV = mean corpuscular volume; RBC =red blood cell; WCC = white cell count.
#Values in bold are outside normal range.
Table 4 Individual haematologic and biochemical results of subjects with raised serum ferritin concentrations
Serum ferritin Hb MCV Serum Vit B, RBC folate wcc GGT
(ng/L) (g/dL) (L) (pg/mL) (ng/mL) (x104/L) (U/L)
Men 1 2910° 15.5 98 553 342 4.0 413
2 1850 16.1 108 839 333 5.0 146
3 777 17.0 97 373 252 7.8 94
4 721 13.4 98 191 205 7.3 9
5 610 18.0 86 423 399 21.5 23
6 600 12.5 98 193 100 7.9 45
7 570 17.9 94 378 97 10.3 102
8 513 15.5 95 658 191 6.7 30
9 460 16.8 86 289 320 9.7 116
10 307 15.5 80 459 181 5.6 12
Women 11 328 18.6 85 323 275 59 35
12 310 11.8 95 229 49 9.9 61

Abbreviations: Hb = haemoglobin; MCV = mean corpuscular volume; RBC =red blood cell; WCC = white cell count; GGT = gamma-glutamyltransferase.

*Values in bold are outside the normal range.

In the present study, about a third of the anaemic
subjects had haemopoeitic nutrient deficiencies, with iron
deficiency (low serum ferritin) being the most common.
Consistent with findings from studies of European (Fogarty
and Nolan, 1992; Haller et al., 1991) and American
(Sahyoun, 1992) elderly, a low prevalence of both vitamin
B, and folate deficiency was found. However, in the cited
studies folate status was assessed using plasma concentra-
tions; in this regard, subjects in the present study had a
prevalence of folate deficiency similar to that reported for
institutionalized or cognitively impaired elders (11 to 28)
(Lowik et al., 1992; Spindler and Renvall, 1989; Infante-
Rivard et al., 1986). Folate and vitamin B, deficiency may
result from low dietary intake, decreased absorption or
chronic pharmacotherapy known to affect the metabolism

of these vitamins, or a combination of these factors (Beal,
1980; Hoffman, 1993). Regarding inadequate dietary intake
as a cause for anaemia, in most subjects the mean intakes of
folate and vitamin Bj, exceeded the RDA in the present
study. No women had intakes of less than two-thirds of the
RDA for vitamin Bj, and only 8 had inadequate folate
intakes. For men, an inadequate folate food intake was
found in a fifth of subjects (21) whereas the prevalence of
an inadequate vitamin B;, intake was low (4). Alcohol
abuse is a further factor known to adversely affect folate
nutriture (Jacobs et al, 1984; Unger and Johnson, 1974); in
this regard, three subjects had macrocytosis without a
deficiency of either of these vitamins.

Folate and vitamin B, status, particularly in the elderly,
is currently the subject of considerable debate, primarily
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Figure 1 (a) Mean contribution of food groups to total folate intake; (b)
Mean contribution of food groups to total vitamin B, intake; (c) Mean
contribution of food groups to total iron intake.

because refined biochemical techniques estimate the pre-
valence of tissue deficiency, without the presence of anae-
mia, to be higher than the prevalence detected by
measuring serum or blood cell concentration of the vita-
mins (Joosten et al, 1993; Lindenbaum et al, 1994); such
suboptimal status at the biochemical level has been asso-
ciated with significant neuropsychiatric damage including
impairment in cognitive function (Lindenbaum ef al, 1988;
Healton et al, 1991). Moreover, similar suboptimal status of
both vitamins, together with vitamin Bg, has been asso-
ciated with elevated serum homocysteine concentration
(Stabler et al, 1988), the latter being increasingly accepted
as an independent and major risk factor for coronary,

peripheral and cerebrovascular disease (Clarke et al,
1991; Kang et al, 1992). The maintenance of optimal
folate and vitamin Bj, status in the elderly therefore
promises potentially significant advantages which further
studies will undoubtedly put in better perspective.

Iron deficiency anaemia was the most common defi-
ciency in this study population, accounting for 63 of the
subjects with anaemia associated with haematinic deficien-
cies. Although the mean iron intake was reasonably high
(86 and 95 RDA for men and women, respectively), over a
third of subjects (34.4) had intakes less than two-thirds of
the RDA, indicating a wide between-subject variation. The
lower iron intakes in women partly explains their higher
prevalence of iron deficiency, as compared to the men.
Despite a higher energy intake, subjects in the present study
had 1633 lower iron intakes than American elderly
sampled in the NHANES II study (Lynch et al, 1982).
However, the availability of dietary iron for absorption is
an important factor in determining nutritional adequacy,
which is enhanced by ascorbic acid and heme iron in the
form of meat. Almost half of the subjects (48.9) had an
inadequate vitamin C intake. However, the main source of
vitamin B,, folate and iron in the present study was the
protein-rich group, namely meat, fish, chicken, eggs,
legumes, nuts and peanut butter. In addition, the ratio of
animal to total protein intake (0.63) indicates that the main
sources of protein in the diet were of animal origin, which
provides readily absorbable heme-iron.

The findings of this study are in agreement with previous
findings in the South African coloured population (Jacobs
et al, 1984), in whom all reported cases with microcytic,
hypochromic anaemia were associated with occult gastro-
intestinal bleeding, primarily due to underlying gastro-
intestinal malignancy. It is important that elderly people
presenting with iron deficiency anaemia be investigated for
treatable gastro-intestinal pathology (Croker and Beynon,
1981; Jacobs, 1982). In this regard, the cut-off points of
serum ferritin for the diagnosis of iron deficiency have
recently been questioned, since iron deficient erythropoiesis
can occur in elderly patients with ferritin levels up to
75 ng/L; a cut-off point higher than that of younger
adults may therefore be more relevant for use in the elderly
(Holyoake ef al, 1993). In unison with these proposals, it is
of interest that in the present study serum ferritin levels
below 15ug/l were uncommon in men and found only in 5
of the women. Serum ferritin is an acute phase protein and
is typically elevated in infection, inflammation and malig-
nancy (Joosten et al, 1993; Bothwell et al, 1979; Worwood,
1986). When iron deficiency therefore coexists with
chronic disease serum ferritin may be falsely raised and
iron deficiency may remain undiagnosed.

A high prevalence of raised serum ferritin was found,
particularly in the men. Although serum ferritin and bone
marrow iron stores have been shown to increase with age
(Lynch et al, 1982) and in women they may double after
the age of 45 y due to menopause, (Macphail et al, 1981),
ageing per se has not been found to result in marked iron
accumulation in the body (Munro, 1992; Miolman et al,
1986). Iron overload has been reported in 22 of an elderly
population in Glasgow (Holyoake et al, 1993). Further,
patients with idiopathic haemochromatosis are known to
have very high serum ferritin concentrations (5005000 pg/
L) (Worwood, 1986). Eight of the men but none of the
women in the present study had concentrations in that
range, the two highest concentrations being 1850 and
2910 pg/L. Meyer and co-workers (1990) found that only



0.8 of a sample of Caucasian men over the age of 40 y
(14.8 of those with iron overload) were regarded as homo-
zygous for the iron-binding gene which causes idiopathic
haemochromatosis. Excessive alcohol consumption is asso-
ciated with hyperferritinaemia both in idiopathic haemo-
chromatosis and in the absence of this genetic disorder
(Bothwell et al, 1979; Friedman et al, 1990). The mechan-
ism through which alcohol causes or enhances hyperfer-
ritinaemia is not clear. Evidence indicates that the intake of
excessive quantities of home brewed, fermented beer by
black men in sub-Saharan Africa, overrides the regulation
of iron absorption by the upper gastro-intestinal mucosa
and leads to oral iron overload (Friedman et al, 1990;
Gordeuk et al, 1986). Although the population sampled in
the present study do not consume home brewed beer with a
high iron content, the results suggest that alcohol may have
been a major factor in hyperferritinaemia since iron over-
load was frequently accompanied by macrocytosis (58) and
to a lesser degree by folate deficiency (17). Alcohol is
known to have a profound effect on folate metabolism, and
is associated with erythropoiesis (Bothwell et al, 1979),
which, together with the liver damage caused by excessive
alcohol consumption and the increased absorption of non-
haem iron (Hallberg et al, 1982), may contribute to iron
overload. The high prevalence of increased serum gamma-
glutamyltransferase (59) in subjects with raised serum
ferritin concentrations provides additional support for the
postulate that alcohol may have contributed significantly to
the high serum ferritin concentrations found in some sub-
jects. These findings indicate that alcohol intake was
probably under-reported, particularly in the men. The
need to validate reported alcohol intake in this age group
has been highlighted by a study of Mowat et al (1992). The
extent to which haemoglobinopathies and blood transfusion
may have contributed to iron overload was not determined
in the present study.

Concern for iron deficiency and iron deficiency anaemia
frequently overshadows that for iron overload, despite the
documented prevalence of the latter in 6.8 of the adult (20—
74y of age) population of the United States (Expert
Scientific Working Group, 1985). Whereas optimal iron
status is accepted to be of considerable importance for
normal neurological (Beard et al, 1993) and immune
(Chandra, 1992) function, recent findings suggest an asso-
ciation between iron overload and ischaemic heart disease
(Salonen et al, 1992) as well as cancer (Weinberg, 1992).
Although the evidence regarding these associations remains
conflicting (McCord, 1991; Korn and Graubard, 1991) it
underscores the care that needs to be exercised for the
correct assessment of iron status in the population at large
and in the elderly in particular.

In the present study the anaemia in most subjects (69)
was not associated with haematinic deficiencies. The cause
of their anaemia is not clear. Similar findings have been
reported in elderly populations in the USA (Lipschitz et al,
1981) and have been attributed to an overall reduction in
haematopoietic reserve; the latter concept was based on the
high prevalence (30) of leucopenia (WCC <4 x 10°/L)
found in the elderly who were anaemic. In the present
study however, only two of the 26 anaemic subjects had
leucopenia; reduced haemopoietic reserves are therefore
unlikely to have been a major cause of the anaemia.
Moreover, the prevalence of an increased white blood
cell count indicative of infection in the subjects was low
(5) and was similar to previously reported data for this
population (Jacobs et al, 1984); only one of the subjects
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with elevated white cell counts was found to be anaemic.
Although underlying chronic disease has been reported to
be the main cause of anaemia in elderly Americans (Dall-
man et al, 1984), the prevalence of such disease or
malignancy was not determined in the present study.

Finally, it is interesting that microcytosis was found to
be more common that low serum ferritin concentrations.
This may indicate thalassaemia, sideroblastic anaemia or
falsely raised ferritin concentrations due to disease. The
existence of a-thalassaemia in the South African coloured
population has previously been established (Bird ef al,
1987; Rousseau et al, 1985), however the prevalence of
o-thalassaemia and sideroblastic anaemia was not deter-
mined in the present study.

Conclusions

Older coloured South Africans, particularly women, should
be encouraged to eat diets with a high nutrient density and
to consume adequate amounts of foods high in iron, folate
and vitamin B,. The apparent excessive alcohol consump-
tion in the men warrants further investigation.

References

Basu TK, Donald EA, Hargreaves JA, Thompson GW, Overton TR, Chao
E & Peterson D (1992): Vitamin B, and folate status of a selected
group of free-living older persons. J. Nutr. Elder. 11, 5-19.

Beal BA (1980): Nutrition in the Life Span pp. 381—439. John Wiley: New
York.

Beard JL, Conner JR & Jones BC (1993): Iron and the brain. Nutr Rev 51,
157-170.

Bird AR, Ellis P, Wood K, Mathew C & Karabus C (1987): Inherited
haemoglobin variants in a South African population. J. Med. Genet. 24,
215-219.

Bogden JD, Bendich A & Kemp FW, Bruening KS, Shurnick JH, Denny T,
Baker H & Lovria DB (1994): Daily micronutrient supplements
enhance delayed hypersensitivity skin test responses in older people.
Am. J. Clin. Nutr. 60, 437-447.

Bothwell TH, Charlton RW, Cook JD & Finch CA (1979): Iron Metabo-
lism in Man. Blackwell Scientific Publications: Oxford.

Central Statistical Service (CSS) (1992): Population Census, 1991. Sum-
marised results after adjustment for undercount. CSS: Pretoria.

Chandra RK (1992): Effect of vitamin and mineral supplementation on
immune response and infection in elderly subjects. Lancet 340, 1124—
1127.

Charlton KE & Wolmarans P (eds) (1995): Dietary Intake, Food Habits
and Health of Older Coloured South Africans. HSRC/UCT Centre for
Gerontology: Cape Town, Pp 10-14.

Clarke R, Daly L, Robinson K, Naughten E, Cahalane S, Fowler B &
Graham I (1991): Hyperhomocysteinemia: an independent risk factor
for vascular disease. N. Engl. J. Med. 324, 1149—1155.

Croker JR & Beynon G (1981): Gastro-intestinal bleeding—a major cause
of iron deficiency in the elderly. Age Ageing 10, 40—43.

Dallman PR, Yip R & Johnson C (1984): Prevalence and causes of
anaemia in the United States, 1976 to 1980. Am. J. Clin. Nutr. 39,
437-445.

Dirren H, Decarli B, Lesourd B, Schlienger JL, Deslypere JP & Kiepurski
A (1991): Nutritional status: haematology and albumin. Eur. J. Clin.
Nutr. 45, 43-52.

Expert Scientific Working Group (1985): Summary of a report on the
assessment of the iron nutritional status of the United States population.
Am. J. Clin. Nutr. 42, 1318-1330.

Fogarty J & Nolan G (1992): Assessment of the nutritional status of rural
and urban elderly living at home. Ir. Med. J 85, 14-16.

Friedman BM, Baynes RD, Bothwell TH, Gordeuk VR, Macfarlane BJ,
Larrparelli RD, Robinson EJ, Sher R & Hamberg S (1990): Dietary iron
overload in southern African rural blacks. S. Afr. Med. J 78, 301—
305.

Fries JF (1992): Strategies for reduction of morbidity. Am. J. Clin. Nutr.
55, 1257S-1262S.

Gordeuk VR, Boyd RD & Brittenham GM (1986): Dietary iron overload
persists in rural sub-Saharan Africa. Lancet 1, 1310—1313.

Gouws E, Roussouw JE & Labadarios D (1989): The nutrient intake of a
group of older South African hospitalised persons. J. Am. Diet. Assoc.
89, 255-257.

429



Iron, folate and vitamin By, status
KE Charlton et al

430

Hallberg L & Rossander L (1982): Effect of different drinks on the
absorption of non-haem iron from composite meals. Hum. Nutr. Appl.
Nutr. 36A, 116-123.

Haller J, Lowik M, Ferry M & Ferro-Luzzi A (1991): Nutritional status:
blood vitamins A, E, Bg, B, folate and carotene. Eur. J. Clin. Nutr. 45,
63-82.

Healton EB, Savage DG, Brust JCM, Garrett TJ & Lindenbaum J (1991):
Neurologic aspects of cobalamin deficiency. Medicine 70, 229-245.
Hoffman N (1993): Diet in the elderly. Med. Clin. North Am. 77, 745—

756.

Holyoake TL, Stott DJ, Hendry A, MacDonald JB & Lucie NP (1993): Use
of plasma ferritin concentration to diagnose iron deficiency in elderly
patients. J. Clin. Pathol. 46, 857-860.

Infante-Rivard C, Krieger M, Gascon-Barré M & Rivard GE (1986):
Folate deficiency among institutionalized elder. J. Am. Geriatr. Soc.
34, 211-214.

Jacobs P, Richards JDM & Ben-Arie O (1984): The Coloured elderly in
Cape Town—a psychosocial, psychiatric and medical community
survey. S. Afr. Med. J 65, 16—18.

Jacobs P (1982): Anaemia—a dangerous diagnosis. S. Afi. Med. J. 61,
726-727.

Joosten E, Van der Berg A, Riezler R, Naurath JH, Lindenbaum J, Stabler
SP & Allen RH (1993): Metabolic evidence that deficiencies of vitamin
B, (cobalamin), folate and vitamin Bs occur commonly in elderly
people. Am. J. Clin. Nutr. 58, 468—476.

Joosten E, Pelemans W, Hiele M, Noyen J, Verhaegh R & Boogaerts MA
(1992): Prevalence and causes of anaemia in a geriatric hospitalised
population. J. Gerontol 38, 111-117.

Kang SS, Wong PWK & Malinow MR (1992): Hyperhomocysteinemia as
a risk factor for occlusive vascular disease. Ann. Rev. Nutr. 12, 279—
298.

Kikerby OJ, Fossum S & Riscoe C (1991): Anaemia in elderly patients.
Scand J. Prim. Health Care 9, 167—171.

Korn EL & Graubard BI (1991): Epidemiologic studies utilising
surveys: accounting for the sampling design. Am. J. Publ. Health.
81, 1166-1173.

Langenhoven MJ, Conradie PJ, Wolmarans P & Faber M (1991): MRC
Food Quantities Manual. 2nd edn. Medical Research Council: Tyger-
berg.

Langenhoven MJ, Kruger M, Gouws E & Faber M (1991b): MRC Food
Composition Tables. 3rd edn. (1991). Medical Research Council:
Parow.

Langenhoven ML, Gouws E, Wolmarans P & van Eck M (1989): The
Analysis of Dietary Data at RIND: Nutrients and Food Groups. Medical
Research Council: Parow.

Lindenbaum J, Rosenberg IH, Wilson PWF, Stabler SP & Allen RH
(1994): Prevalence of cobalamin deficiency in the Framingham elderly
population. Am. J. Clin. Nutr. 60, 2—11.

Lindenbaum J, Healton EB, Savage DG, Brust JC, Garrett TJ, Podell ER,
Marcell PD, Stabler SP & Allen RH (1988): Neuopsychiatric disorders
caused by cobalamin deficiency in the absence of anaemia or macro-
cytosis. N. Eng. J. Med. 318, 1720-1728.

Lipschitz DA, Mitchell CO & Thompson C (1981): The anaemia of
senescence. Am. J. Hematol. 11, 47-54.

Lowik MRH, Van den Berg H, Schrijver J, Odink J, Weder M & Van
Houten P (1992): Marginal nutritional status among institutionalized
elderly women as compared to those living more independently (Dutch
Nutrition Surveillance Systems). J. Am. Coll. Nutr. 11, 673—681.

Lynch SR, Finch CA, Monsen ER & Cook JD (1982): Iron status of elderly
Americans. Am J. Clin. Nutr. 36, 1032—1045.

MacPhail AP, Bothwell TH, Torrance JD, Derman DP, Bezwoda WR,
Charlton RW & Mayet FG (1981): Iron nutrition in Indian women at
different ages. S. Afr. Med. J. 59, 939-942.

McCord JM (1991): Is iron sufficiency a risk factor in ischaemic heart
disease? Circulation 83,1112—1114.

Meyer T, Baynes R, Bothwell T, Jenkins T, Jooste P, DuToit E, Martell R
& Jacobs P (1990): Phenotypic expression of the HLA linked iron-
loading gene in males over the age of 40 years: a population study using
serum ferritin estimations. J. Intern. Med. 227, 397—406.

Milman N, Andersen HC & Pedersen NS (1986): Serum ferritin and iron
status in ‘healthy’ elderly subjects. Scand J. Clin. Lab. Invest. 46, 19—
26.

Mowat EA, Thomas S, Hyatt R, Maxwell JD & Whitelaw MN (1992): A
comparison of nutritional intake, functional status and muscle strength
between elderly day hospital and day centre attenders in South London.
J. Hum. Nutr. Diet. 5, 35-51.

Munro HN (1992): Iron. In: Hartz S, Rosenberg IH, Russell RM (eds).
Nutrition in the Elderly. Smith-Gordon & Co.: London, pp 169-176.
Munro HN, McGandy RB, Hartz SC, Russell RM, Jacob RA & Otradovec
CL (1987): Protein nutriture of a group of free-living elderly. Am. J.

Clin. Nutr. 46, 586-592.

National Research Council (NRC) (1989): Subcomittee on the Tenth
Edition of the RDAs Recommended Dietary Allowances. 10th edn.
National Academy Press: Washington, DC. Pp 1-285.

Rosenberg IH & Miller JW (1992): Nutritional factors in physical and
cognitive functions of elderly people. Am. J. Clin. Nutr. 55, 1237S—
12438.

Rousseau J, Mathew CGP, Rees JS, Du Toit E, Botha MC & Harley EH
(1985): Incidence of Hb Barts and a-thalassaemia genotypes in a South
African population. Acta. Haemat. 73, 159—162.

Sahyoun N (1992): Nutrient intake by the NSS elderly population. In Hartz
S, Rosenberg IH & Russell RM (eds). Nutrition in the Elderly: The
Boston Nutritional Status Survey. Smith-Gordon & Co Ltd: London, pp
31-44.

Salonen JT, Nyyssonen K, Korpela H, Tuomilehto J, Seppanen R &
Salonen R (1992): High stored iron levels are associated with excess
risk of myocardial infarction in eastern Finnish men. Circulation 86,
803-811.

Spindler AA & Renvall MA (1989): Nutritional status and psychometric
test scores in cognitively impaired elders. Ann. N.Y. Acad. Sci. 561,
161-177.

Stabler SP, Marcell PD, Podell ER, Allen RH, Savage DG & Lindenbaum
J (1988): Elevation of homocysteine in the serum of patients with
cobalamin and folate deficiency detected by capillary gas chromato-
graphy and mass spectrometry. J. Clin. Invest. 81, 466-474.

Unger KW & Johnson D (1974): Red blood cell mean corpuscular volume:
a potential indicator of alcohol usage in a working population. Am. J.
Med. Sci. 267, 281-289.

Wahlqvist ML, Davies L, Hsu-Hage B, Kouris-Blazos A, Steen B,
Scrimshaw N & van Staveren W (1995): Food Habits in Later Life:
Cross-Cultural Approaches. International Nutrition Foundation for
Developing Countries, United Nations University, Boston.

Walker ARP, Walker BF & Walker AJ (1989): Comparison of nutrient
intakes of South African elderly rural black women in 1969 and 1989. J.
Hum. Nutr. Diet. 5, 169—177.

Weinberg ED (1992): Roles of iron in neoplasia: promotion, prevention
and therapy. Biol. Trace. Elem. Res. 34, 123—140.

Worwood M (1986): Serum ferritin. Clin. Sci. 70, 215-220.

Young VR & Pellet PL (1987): Protein intake and requirements with
reference to diet and health. Am. J. Clin. Nutr. 45, 1323—-1343.



Copyright © 2003 EBSCO Publishing



Copyright of European Journal of Clinical Nutrition isthe property of Nature Publishing Group and its content
may not be copied or emailed to multiple sites or posted to alistserv without the copyright holder's express
written permission. However, users may print, download, or email articles for individual use.



