ISSN 0378-5254 Tydskrif vir Gesinsekologie en Verbruikerswetenskappe, Vol 36, 2008

Anaemia prevalence and dietary intake of
elderly persons living in a peri-urban settlement
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Opsomming

Anemie in bejaardes het verskeie negatiewe ge-
volge vir gesondheid, algemene welstand en langs-
lewendheid. Bejaardes wat in peri-stedelike woon-
gebiede woon is veral blootgestel aan risikos as ge-
volg van voedsel en voeding insekuriteit wat ver-
band hou met armoede en dus lei tot ‘n koolhidraat-
ryke dieet laag in yster, folaat en vitamien Bi..
Hierdie studie ondersoek die voorkoms van anemie
en die verband tussen dieetinname van verskeie
nutriénte en anemie soos gemeet in ‘n steekproef
van 138 swart, bejaarde respondente wat in ‘n peri-
stedelike gebied woon in Suid Afrika. Bloedmon-
sters is gekollekteer en geanaliseer vir hemoglo-
bien, hematokrit, gemiddelde korpuskulére volume,
rooi bloedsel telling, serum ferritien, transferrien,
serum yster, serum folaat en serum vitamien Bi..
Liggaamsmassa indeks is bepaal deur antropome-
triese metings en dieetinnames deur middel van ‘n
24-uur herroep. Data analises is gedoen op die
“Statistical Package for Social Sciences (SPSS)” vir
“Windows” uitgawe 15,0. Biochemiese parameters
was vergelyk met verwysingswaardes. Gemiddel-
des, standaard afwykings en mediane is vir elke
parameter bepaal. Dieet innames en voedsel
verbruikerspatrone is geanaliseer deur ‘n geregis-
treerde dieetkundige deur middel van die
Foodfinder® edisie 3 program, wat deur die Medie-
se Navorsingsraad van Suid Afrika ontwikkel is. Die
Levene’s t-toets vir gelykheid van variansies was
gedoen om verskille in gemiddeldes tussen mans
en vrouens te bepaal en Pearson korrelasie
koeffisiente was gedoen om assosiasies tussen die
studie parameters te ondersoek. Die mans het
betekenisvolle hoér gemiddelde waardes gehad
(p=0,05) as die vrouens vir serum hemoglobien,
hematokrit en ferritien. Die voorkoms van ysterte-
kortanemie was 12,5% in die mans en 13,2% in die
vroue, en 8,3% en 4,4% mans en vroue respektie-
welik het makrositiese anemie gehad. Lae serum
folaat het meer voorgekom by vroue (32,5%) as
mans (20,8%), en lae serum vitamien B, was in
29,2% van die mans en 10,5% van die vroue
waargeneem. Die dieet van beide die mans en
vroue was hoofsaaklik saamgestel uit koolhidrate,
maar dieet tekorte van yster, sink en vitamien By,
was groter by die vroue as die mans. Serum vita-
mien By, was positief geassosieer met dieet folaat
en vitamien Bi, innames en serum folaat het 'n
positiewe verband getoon met dieet inname van
slegs vitamien By,. Geen betekenisvolle korrelasies
is egter tussen yster status indikators en dieet

inname waargeneem nie. Dit wil voorkom asof be-
jaarde vroue ‘n groter risiko het om anemie te ont-
wikkel en het meer waargeneemde yster en folaat
tekorte. Die tekort aan sistematiese studies in hierdie
snel groeiende populasie groep skep ‘n probleem vir
die ontwikkeling van geskikte voeding intervensies
en die resultate van hierdie studie sal aangewend
word vir die beplanning en implementering van vol-
houbare intervensie programme in hierdie bejaarde
gemeenskap.

— Prof WH Oldewage-Theron
Institute of Sustainable Livelihoods
Vaal University of Technology
Vanderbijlpark

— Dr F Samuel

Institute of Sustainable Livelihoods
Vaal University of Technology
Vanderbijlpark

— Ms C Grobler

Department of Biomedical Sciences
Vaal University of Technology
Vanderbijlpark

— Dr AA Egal

Institute of Sustainable Livelihoods
Vaal University of Technology
Vanderbijlpark

2 2 Anaemia prevalence and dietary intake of elderly persons living in a peri-urban settlement in South Africa



ISSN 0378-5254 Journal of Family Ecology and Consumer Sciences, Vol 36, 2008

INTRODUCTION

In the elderly, anaemia is a very common problem that
is associated with increased mortality and poorer
health-related quality of life, regardless of the underly-
ing cause of the low haemoglobin (Steensma & Tef-
feri, 2007). Prevalence figures of anaemia in the eld-
erly vary among different countries. Guralink et al
(2004) reported anaemia prevalence of 11% and
10,2% in free-living men and women aged 65 years
and above in the United States. Another study carried
out in the Netherlands showed that 28% and 17% of
men and women aged 85 years and above were
anaemic (Izaks et al, 1999). In South Africa, Charlton
and co-authors (1997) documented a prevalence of
13,9% in a population of elderly persons of mixed an-
cestry (Afro-Euro-Malay).

Accumulating evidence exists on the consequences of
anaemia in the elderly, ranging from a general per-
spective regarding its negative impact on quality of life
(Ross et al, 2003), to specifics such as diminished
cognitive function (Chaves et al, 2006) and decreased
physical performance and muscle strength (Penninx et
al, 2003). Poorer health outcomes have also been
connected with anaemia in the elderly. For instance, in
elderly patients with heart failure, lower haemoglobin
levels have been associated with more symptoms,
poorer haemodynamics and greater mortality than
higher haemoglobin levels have (Ezekowitz et al,
2003; Horwich et al, 2002). Similarly, Dharmarajan
and Norkus (2004:395) described elevated risks for
falls and fractures among those with even mild anae-
mia or low-normal haemoglobin levels.

According to the World Health Organization (WHO,
2001), anaemia occurs when haemoglobin levels fall
below 13 g/dl in men and 12 g/dl in women. The diver-
sity of potential factors contributing to anaemia among
the elderly, such as renal insufficiency, chronic inflam-
mation, primary disorders of haematopoiesis, use of
medication and abuse of alcohol, make it particularly
challenging to study the condition in this group of peo-
ple (Steensma & Tefferi, 2007). However, even
though there may be many causes of anaemia, dietary
iron deficiency is often either the main or a major con-
tributing factor, while other micronutrient deficiencies
(e.g. low intakes of folic acid and vitamins A, By, and
C) may also play a role (WHO, 2001). Dietary inade-
quacies of iron are likely to occur in situations where,
because of economic constraints, staple diets are
predominantly plant-based, poor in iron and of low iron
bio-availability (Gibson & Ferguson, 2000). Low eco-
nomic status has been associated with a higher risk of
anaemia (El-Sayed et al, 1999; Sargent et al, 1996).
In South Africa, black elderly people living in informal
settlements are typically poor and have very limited
resources to maintain health and well being
(Engelbrecht & Du Rand, 2001). Informal settlements
are usually peri-urban, and a growing number of stud-
ies are drawing attention to the existence of high lev-
els of poverty together with chronic food insecurity in
various informal settlements in South Africa
(Dannhauser et al, 2000; Hugo-Hamman et al, 1987;
Oldewage-Theron et al, 2004). Notably, not much has

been done in South Africa to study the prevalence and
aetiology of anaemia among elderly people living in
such environments. More research is needed in this
regard in order to provide information upon which to
base intervention strategies for this vulnerable section
of the population.

The purpose of this study was to evaluate the preva-
lence of anaemia in relation to the dietary intake of a
population of elderly people living in Sharpeville, a peri
-urban community in South Africa.

METHODS
Target population

This project was undertaken amongst the elderly at-
tending a day-care centre in Sharpeville, situated in
the Vaal region of South Africa. The day-care centre
offers skills training and religious activities aimed at
the low-income elderly (aged 60 years and above) in
order to assist in income-generation. An earlier study
had established the high prevalence of poverty, food
insecurity, malnutrition and poor health in the Vaal
region (Oldewage-Theron et al, 2006). The sample
size calculation (The Survey System) used for this
study was as follows:

Z?* (p) * (1-p)

Sample size =

where:

Z = Z value (e.g. 1,96 for 95% confidence level)
p = percentage picking a choice, expressed as
decimal
(p=0,5 wused for sample size needed)
¢ = confidence interval, expressed as decimal
(eg.0,05 = 5)

A total of 196 respondents were thus needed for this
cross-sectional survey to obtain statistically represen-
tative data for this community. However, 235 out of
400 elderly persons (59%) attending this faith-based
day-care centre gave their written consent to partici-
pate in the study. The study was approved by the Uni-
versity of the Witwatersrand’s Medical Ethics Commit-
tee for research on human beings (R14/49).

A limitation of this study was that not all measure-
ments could be taken on the same days, owing to the
low attention span of the elderly. As a result, because
of the irregular attendance of some of the respondents
at the day care centre, a complete set of data for all
the respondents could not be obtained and only 138
questionnaires (purposive sample from the respon-
dents who gave consent) were completed and used
for the data analyses. The power calculation for a
sample size of 138 had to be adjusted to a confidence
level of 95% and a confidence interval of 6,75 (The
Survey System).
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A further limitation of this study was that no ethics
approval had been obtained for human immunodefi-
ciency virus (HIV) / auto-immunity deficiency syn-
drome (AIDS) testing and this was thus not included in
this study.

Data collection

Measurements were taken during March 2007. This
study forms part of a larger project named, in Sotho, a
South African language, ‘Ja Hantle Obe Mafolo-
folo’ (adapted from the Florida International University
programme entitled: Eat Better and Move More).

Anthropometric, haematological and dietary data were
obtained from the sample of elderly respondents
(n=138). Weight and height were measured using
standard measurements, and body mass index (BMI)
was calculated as weight (kg) divided by height
squared (m?). Venous blood samples were drawn to
determine biochemical indices of the respondents.
Blood was drawn from the vena cephalica of seated
respondents after an eight-to-twelve-hour fast, using a
Vacutainer needle with minimal use of tourniquets. A
qualified nursing sister collected the blood sample.
The blood was separated within two hours of its col-
lection. Separated plasma and serum were aliquoted
in marked Eppendorf test tubes. The following analy-
ses were performed: serum iron (colorimetric,
Konelab™ Iron), ferritin  (immunoturbidometric
method, TOSOH AIA FERR), haemoglobin (cyanme-
thaemoglobin-colorimetric  method),  haematocrit
(numeric integration), red cell count (cell-counting
auto  analyser), transferrin (immunoprecipitation,
Konelab™), serum folate (immunoturbidity TOSOH
AlA) and serum vitamin Bq2 (immunoturbidity TOSOH
AlA).

Measuring serum and erythrocyte folate levels usually
determine folate status, although serum or plasma
homocysteine is increasingly used as a functional test
for folate deficiency (Gibson, 2005:599-600). The ad-

vantage of using serum for determining folate status,
however, is that it is not expensive or time-consuming
(Carlson, 2004:445) and was used in this study for
these reasons. Furthermore, because of the possibility
of a co-existing vitamin Bi, deficiency, it is recom-
mended that serum folate and vitamin By, should al-
ways be tested together (Gibson, 2005:600). Vitamin
B2 is also measured in serum (Carlson, 2004:445).

A limitation of this study was that a quantified food
frequency questionnaire could not be used to deter-
mine habitual/usual dietary intake due to the low at-
tention span of the elderly and the majority of the eld-
erly respondents being illiterate (75,8%). It was thus
decided that trained fieldworkers would administer a
structured 24-hour recall questionnaire, validated pre-
viously, for dietary assessment. Because breakfast
and lunch were served on care centre attendance
days, it was decided to complete the 24-hour recall on
two days when the elderly did not attend the care cen-
tre so that the correct information could be obtained
about their usual food consumption patterns and die-
tary intake at home. Food models were used to deter-
mine portion sizes and to explain food items to the
respondents.

Data analysis

Biochemical indicators were compared to cut-offs.
Means and standard deviations were computed for
each variable. Data analysis was done using the Sta-
tistical Package for Social Sciences (SPSS) for Win-
dows version 15,0. Dietary intake and food consump-
tion data were analysed by a registered dietician using
the Foodfinder® version 3 program, developed by the
Medical Research Council of South Africa. The
Levene’s t-test for equality of variances was used to
evaluate differences in means between men and
women, and Pearson’s correlation coefficients were
used to examine associations between the study vari-
ables (p=<0,05).

TABLE 1: DEMOGRAPHIC AND ANTHROPOMETRIC DATA OF ELDERLY MEN (n=24) AND WOMEN
(n=114 (Descriptive statistics — means, standard deviations, frequencies)
Variable Men % Women % Total group %
Age (years)
Mean 72,7 73,5 73,4
Standard Deviation (SD) 7.0 8,4 8,2
Minimum 60,0 60,0 60,0
Maximum 89,0 93,0 93,0
Body Mass Index
Mean 25,7* 29,9* 29,3
Standard Deviation (SD) 4.6 6,4 6,4
Minimum 19,4 16,0 16,0
Maximum 41,0 46,2 46,2
BMI Classification (%)
Underweight (<18.5) 1,5 0,0 1,3
Normal (=18.5< 24.99) 65,8* 20,8* 28,1
Overweight (225<29.99) 18,4* 30,5* 28,5
Obese (=30) 15,8* 47,2* 421
Total 100,0 100,0 100,0

* Significant differences between men and women (p<0,05) (Levene’s t-test of equality of variances)

24
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TABLE 2: BIOCHEMICAL PARAMETERS OF ELDERLY MEN AND WOMEN RESPONDENTS (n=138)

Indicator Normal values Men (n=24) Women (n=114)
Mean+SD Range Mean+SD Range

Haemoglobin 13,5-17.5 g/dl (m) 13,841,3" 10,4-17.6 13,241,2" 9.9-17.8

| (gn # 11,5-15,5 g/dl (w)

Haematocrit (%) 40-52 % (m) 42,744 2" 31,2-55.0 40,643 4" 30,7-52.2

# 36-48% (w)

Mean corpuscular | 81-98 91,746,0 84,1-100,5 100,14+85,1 30,3-111,8

volume (fl) *

Red blood cell 44-3,6 4,7+0,6 34-65 44104 3,1-5.8

count (x 10'2/1)

Serum ferritin 18-250 ng/ml (m) 166,0+222.1" 5,7-764,6 123,4+136,9" 2,35-981,3

(g § 12-160

ng/ml (w)

Transferrin (gM § | 2.0-3,6 g/l 2,4+0.7 0,3-3.8 2,240.9 0364

Serum Iron 11,6-31,3 pymol/l (m) 12,745.2 4,1-221 11,448.,6 1,0-33.2

(Mmol/l) # 9,0-30.4 pmoldl (w)

Serum Folate 5,9-45.4 nmol/ 3.4+2.2 1,2-8,8 42423 1,0-14.6

(nmol/)

Serum Vitamin 156-672 pmoll 284,8+181,6" 57,0-902.0 389.442461" 12,4-1568.,0

B4z (pmol/l) 1]

* Statistically significant differences for biochemical variables between men and women at p<0,05 (Levene’s test

of equality of variances)

(#Hoffbrand et a/., 2001:331; §Konelab 20i reagent Kits; ] & *SA Medical Research Council)

RESULTS

In Table 1, the anthropometric characteristics of the
respondents are presented. There were more women
(82,6%) than men (17,4%), and the age of the respon-
dents ranged between 60 and 93 years, with the mean
age being 73,4 + 8,16. While the majority of the men
respondents (65,8%) had normal body mass index
(BMI) values, only 20,8% of the women had normal
BMI values while 30,5% and 47,2% of the women
were overweight and obese respectively. Mean BMI
was significantly higher (p=0,000) for women than
men.

Table 2 shows the serum biochemical parameters of
the respondents stratified by gender. Most of the
mean values fell within normal ranges, except for se-
rum folate levels that were low in both men and
women. Men had higher mean values than the women
for most of the parameters measured except for mean
cell volume, serum folate and vitamin B12. Statistically
significant differences between men and women were,
however, observed in serum haematocrit, haemoglo-
bin, ferritin and vitamin By, levels (p<0,05) when equal
variances were not assumed (Levene’s test for equal-
ity of variances). The women had significant lower
serum values of the mentioned variables than the
men, except for serum vitamin By,.

Using cut-off values for abnormal biochemical indices,
the proportion of individuals with deficient values are
shown in Table 3. The prevalence of anaemia (based
on haemoglobin values) was 12,5% in men and 13,2
% in women. Depleted iron stores (based on serum
ferritin levels) occurred in 8,3% and 7,9% of men and
women respectively, while 8,3% of the men had in-
creased levels (>250 ng/ml) compared to 5,3% of the
women (>160 ng/ml). A significant positive correlation
(r=0,203) was found between the respondents with

iron deficiency anaemia (low haemoglobin values) and
those with low iron stores (low serum ferritin levels)
(p=0,018), thus indicating that those respondents with
low iron stores already presented iron deficiency
anaemia in both genders.

The prevalence of microcytosis (based on mean cor-
puscular volume <81 fl) was only prevalent in men
(4,2%) compared to macrocytosis (based on mean
corpuscular volume >98 fl) which was prevalent in
8,3% of the men and 4,4% of the women. The sample
further showed a lower prevalence of vitamin B, defi-
ciency for the women (10,5%) compared to the men
(29,2%), whereas the prevalence of folate deficiency
was higher in women (32,5%) than in the men
(20,8%).

Regarding the dietary assessment, the main source of
food intake was starchy foods (maize meal porridge,
brown bread and rice) that provided carbohydrates.
Chicken and beef, good sources of iron and vitamin
Bi2, and milk, a good source of folate and vitamin Bi»,
appeared as protein sources, although these were
consumed by a minority of the elderly. Fruit (apples
and oranges) and vegetables (cabbage and spinach)
also appeared on the Top 20 food consumption list.
Although spinach is a good source of both iron and
folate, the portion sizes were very small (49g per day)
and consumed by only 13% of the respondents. The
total fruit and vegetable intake did not meet the rec-
ommended intake of 400 g per day. The only vitamin
C-rich food item that appeared on the Top 20 most
frequently consumed food items was orange/orange
juice, but this was consumed by only 9% of the eld-
erly, however the portion size was good (189 g/319
ml). No dried beans, a good source of folate and iron,
or organ meat, a good source of iron and vitamin By,
was included in the Top 20 most frequently consumed
food items.

Anaemia prevalence and dietary intake of elderly persons living in a peri-urban settlement in South Africa 2 5




ISSN 0378-5254 Tydskrif vir Gesinsekologie en Verbruikerswetenskappe, Vol 36, 2008

TABLE 3: PREVALENCE OF ABNORMAL BIOCHEMICAL INDICES OF ELDERLY MEN AND WOMEN
(n=138)
Biochemical indices| Prevalence of abnormal indices (%)
Men (n=24) Women (n=114)
Anaemia [Cut-off point Hb<13 g/ (men), <12 g/l (women)]” 12,5 13,2
Mean corpuscular volume
Microcytosis (<81 fi) * 4,2 0.0
Macrocytosis (=98 fi)* 8.3 4.4
Serum Ferritin
Low [<12ng/ml (w) and <18 ng/ml (m)] § 8.3 7.9
Increased level [>160 ng/ml (w) and >250 ng/ml (m)] § 8,3 5.3
Serum Folate
Moderate deficiency (9—16 nmolf) || 20,8 32,5
Serum Vitamin B2
Low (<156 nmol/L) 1] 29,2 10,5
Borderline (156 -250 nmol/L) 11 25,0 15.8

(* WHO, 2001; §Konelab 20i reagent Kits; {] & *SA Medical Research Council.

Accessed 24 Feb 2008])

TABLE 4: MEAN DAILY NUTRIENT INTAKES OF THE ELDERLY RESPONDENTS (n=138)
Nutrient Men (n=24) Women(n=114)
Mean + SD Yo Mean + SD Yo
(Range) <100% of EAR (Range)_ <100% of EAR DRI**
Energy (kj) 7357+3913 58,3 6070+ 3328 59.6 6182 (w)
(2912-16501) (1328- 6809(m)e
12539)
Protein (g) 87+53 20,8 62+44 41,2 46.0
(18-189) (9-119)
Total Iron (mg) 10,1154 8.3 7.8+4.5 29,5 5,0
(2,5-25,2) (1,4-23.7)
Zinc (mg) 11,4+8,3 37.5 7.5+4.5 57.1 6.8
(2,6-36,6) (1,1-25 4)
Folate (hg) 195.6£140.5 87,5 171,0£138.9 91,1 320.0
(0,8-513.1) (0,5-954,1)
Vitamin Bz 2,7+4.8 l66.7 1,8+2.5 75.9 2,0
(Hg) (0,2-21.5) (0-20,2)
Vitamin C {mg) 54,7492 4 75,0 60,2+101,3 76.8 60.0
(0-291.4) (0-547.6)

** Dietary Reference Intakes as represented by the Estimated Average Requirement for men and women

aged 51-70 years old (Institute of Medicine, 2003).

= Estimated energy requirements for sedentary men aged 71.3 years, height =1.67m and weight = 76.3 kg

and women of 71.8 years, height = 1.6 m and 75.8 kg.

MNo statistically significant differences were observed between the intakes of men and women at p=0,05

(Levene’s t-test of equality of variances).

Nutrient intakes are presented in Table 4. Men re-
spondents had higher mean daily intakes than the
women for all the reported nutrients, except for vitamin
C, though not at statistically significant levels (p<0,05).
The results showed that in both the men and women,
mean folate intakes were lower than the DRI, as well
as for vitamin C in men and vitamin B4, and energy in
women. Although the mean intakes showed adequate
dietary intakes for protein, iron and zinc, a larger pro-
portion of women than men did not meet 100% of the
dietary reference intakes for these nutrients. The diets
of approximately 87,5% of the men and 91,1% of the
women did not meet the dietary reference intake for
folate (320 pg/day). Although the mean dietary intakes
met the DRI for zinc and iron, the data revealed that a
large proportion of the respondents showed deficient
intakes for these nutrients as 37,5% of the men and
57,1% of the women showed deficient intakes for zinc,
and 66,7% of the men and 91,1% of the women for

vitamin Bs,. This can be due to the large range of nu-
trient intakes for the group of respondents. No statisti-
cally significant differences were observed between
the dietary intakes of men and women (p<0,05).

Table 5 shows the relationships between biochemical
variables and nutrient intake. Serum vitamin Bio,
which was positively associated with intakes of dietary
folate, zinc and vitamin B,. In addition, serum folate
was positively related to intake of dietary vitamin Bi,
only. No other significant relationships existed be-
tween serum and dietary variables. However, relation-
ships between dietary variables were significantly cor-
related (Cl=99%) as follows: vitamin B, intake with
zinc, iron and folate intakes, as well as iron intake with
folate and zinc intakes.

26
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TABLE 5: SIGNIFICANT RELATIONSHIPS BETWEEN VARIABLES AS MEASURED BY A TWO-
TAILED PEARSON CORRELATION (N=138)

Variable Correlation r Significance p
Serum vitamin By, with:
Dietary folate intake 0,252 0,002
Dietary zinc intake 0,411 0,000
Dietary vitamin B, intake 0,607 0,000
Serum folate with:
Dietary vitamin By, intake 0,217 0,001
Dietary vitamin B, intake with:
Dietary zinc intake 0,521 0,000
Dietary iron intake 0,527 0,000
Dietary folate intake 0,488 0,000
Dietary iron intake with:
Dietary folate intake 0,615 0,000
Dietary zinc intake 0,776 0,000

DISCUSSION

This study is one of the few in the last ten years that
provide data on biochemical and haematological indi-
ces of older black South African citizens. The paucity
of data on the nutritional status of the elderly, not only
in South Africa but Africa as a whole, has previously
been pointed out (Charlton & Rose 2001). The dearth
of systematic studies in this rapidly increasing popula-
tion group is obviously an obstacle to the development
of appropriate nutrition interventions in this regard.

In this study, the database of women respondents was
found to have a higher prevalence of anaemia (13,2%)
than men had (12,5%). A previous study in South Af-
rica reported values for elderly men (11,4%) and
women (16,2%) of mixed ancestry (Charlton et al,
1997); these values exceed those of the women as
found in our study. This study indicates that anaemia
was found to be more of a problem in women than in
men in this population of black elderly persons living in
a poor peri-urban community in South Africa. Both
genders also had a prevalence of macrocytic anae-
mia, but the prevalence was higher in men (8,3%)
compared to the women (4,4%). In addition, vitamin
B12 and folate deficiency were found to be common in
these respondents. A study in Zimbabwe amongst the
elderly also documented anaemia related to sub opti-
mal folate status among community-dwelling elderly
people (Allain et al, 1997). These were similar to the
findings of this study.

Johnson and van der Westhuizen (1989) found that
21% of the women and 33% of the men in a sample of
100 elderly rural blacks in South Africa had low circu-
lating vitamin B12 concentrations. A recent study also
diagnosed low serum total vitamin By in 6,1% and
borderline total serum vitamin By, in 32% of a popula-
tion of 1048 aged people (65-100 years) in Finland
(Loikas et al, 2007). In a study carried out among 218
institutionalised elderly people in Spain, moderate
serum folate deficiency (9—16 nmol/l) was found to be
43,1%, while deficient serum vitamin B> was 15,8%
(Gonzalez-Gross et al, 2007). It thus appears that the
elderly constitute a group at risk for these deficiencies
as similar findings were found in this study.

In their review of available studies carried out on the
nutritional status of South Africans (1975-1996), Vor-
ster et al (1997:18) noted that although on a popula-
tion level vitamin Bi, status appeared sufficient, it is
possible that individuals or specific groups, such as
vegetarians or the poorest of the poor, could have low
intakes and low Bj» status because of insufficient in-
take of animal foods. In this regard, the data from our
24-hour recall analyses showed deficient intakes of
energy, folate and Vitamin C for a substantial propor-
tion of the men, and energy, folate and vitamin Bz in
the women. A recent study amongst institutionalised
elderly in Somerset-West showed low dietary intakes
for energy, zinc, folate and vitamin C in men and en-
ergy, folate and vitamin By, in women (Marais et al,
2007). Our findings indicated a diet that was largely
carbohydrate-based, containing predominantly starchy
staple foods but insufficient animal products, dairy
foods, fruit and vegetables, possibly resulting in the
observed deficiencies. These findings are consistent
with the findings of the study undertaken in Somerset-
West (Marais et al, 2007:107).

The information from the associations of nutrient in-
take together with serum data may provide support for
this explanation. Serum vitamin B, was positively
associated with intakes of dietary folate and vitamin
B12, and serum folate was positively related to intake
of dietary vitamin By,. However, in this study no statis-
tically significant correlations were observed between
iron status indicators (serum ferritin, transferrin, hae-
moglobin and haematocrit) and dietary iron intake.
Folate deficiency is most commonly due to poor diet,
but it may also result from malabsorption. A folate
and vitamin By, deficiency leads to the development of
macrocytic anaemia, which is the second most com-
mon type of nutritional anaemia, after iron deficiency
(Food and Agricultural Organization of the United Na-
tions and the World Health Organization (FAO &
WHO, 2002:13). Microcytic anaemia is mostly associ-
ated with iron deficiency whereas macrocytic anaemia
is mostly caused by either folate- or vitamin B, defi-
cient erythropoiesis (Carlson, 2004:443). Macrocytic
or megaloblastic anaemia usually indicates an abnor-
mal synthesis of deoxyribonucleic acid (DNA) and this
results in morphologic and functional changes in the
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erythrocytes, leukocytes, platelets and their precur-
sors in blood and bone marrow. Both vitamin By> and
folate are essential for the synthesis of the nucleopro-
teins and a deficiency of these nutrients will result in
the same haematological changes, but the folate defi-
ciency will appear within two to four months of an indi-
vidual consuming a folate-deficient diet, whereas vita-
min By, stores will be depleted after several years of a
vitamin Bo-deficienct diet (Stopler, 2004:847). In this
study both folate and vitamin Bi, deficiencies were
prevalent in both genders and this could have been
the cause of the macrocytic anaemia found in this
elderly community.

Anaemia, together with deficiencies of folate and vita-
min By, is an important issue facing the elderly stud-
ied in this poor peri-urban community. This is particu-
larly so for the women, who have the additional prob-
lem of a predominantly unhealthy body mass index.
This may imply associated health risks and a resultant
economic burden for these low-income elderly
women.

The issue assumes even greater importance when
considering the current situation in South Africa,
where 64% of children who have been orphaned by
AIDS are being raised by grandparents (United Na-
tions Children Fund, 2003:17). These elderly people,
typically the grandmothers, themselves often poor and
weakened with age, and facing stigmatisation and
emotional problems as well as new and difficult paren-
tal challenges, are no doubt prone to food and nutri-
tion insecurity and therefore, malnutrition. Without
nutrition intervention, anaemia and micronutrient defi-
ciencies may compromise the health of the elderly
and, consequently, their ability to meet the realities of
this new and additional care-giving burden; but even
beyond this, contemporary principles of ethical rea-
soning, which are being influenced by the human
rights perspective (i.e. the right of all to adequate nu-
trition and food security) justify the need to target eld-
erly people living under circumstances similar to those
found in this study, for nutrition intervention pro-
grammes to address these deficiencies.

RECOMMENDATIONS

This paper assessed the prevalence of anaemia of a
low-income elderly community in South Africa. The
findings indicate a high risk of folate and vitamin Bi,
deficiency with a resultant prevalence of macrocytic
anaemia in this community.

All maize meal, the most consumed staple food, as
well as wheat flour, used for bread, has been fortified
in South Africa since 2004 [Department of Health
(DoH), 2002]. Fortificants for both maize meal and
wheat flour include 7,15 g of folic acid and 178,57 g of
electrolytic iron per kilogram (DoH, 2002:3). Food forti-
fication may be one of the solutions to address anae-
mia in this elderly community, however, other solu-
tions should also be designed and implemented in the
context of this reality. The results of this study will
form the basis for planning sustainable community-

based intervention strategies to improve the nutri-
tional status specifically related to anaemia of this
elderly community. These include dietary intervention
strategies involving dietary diversification, particularly
with respect to enhancing intake of total bio-available
iron, folate and vitamin By, by increasing intakes of
spinach (folate, iron), broccoli (folate), dried beans
(folate, iron), organ meat (iron, vitamin Bip), eggs
(iron, vitamin Bsy), milk (vitamin Biz) and chicken
(iron). This can be promoted through home gardening
projects, as well as raising chickens for meat and
eggs, and goats for milk.

Furthermore, nutrition education is necessary to edu-
cate the elderly in this and other communities in order
to modify their food procurement, preparation and
meal patterns to address the prevalence of anaemia
and other micronutrient deficiencies. Counselling on
food procurement, preparation and meal planning
skills should thus accompany nutrition education.
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