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ABSTRACT

There is no published data for the per capita consumption of
water of individuals in South Africa. A daily rounded voclume
of 2 litres per per=pn is usvally taken as a working
estimate from world-wide OSata. As part of ongoing
epidemioclogical studies into potentisl healgh effects of
changes in the water =upply toc greater Cape Toun, wvakar

coensumpktlon patterns were ascertained.

k2 health effects are often spakially ascribed to the place
of residence of a perscn: it wag necessary to ascertsain how
much water was drunk at howe as well as away from home.
Water consumed was divided into three c¢lasses : (i) water

consumed from the tap, (ii) commercial heverages and (iii)

water bound in food.

b review of mekhods of conducting distary sucveys indicated

that a 24-hour recall would be the most appropriate mekthod.

Two surveys on total dietacy intake utilizing a Z4-hour
racall were carcled aut {(n=2 000 persons for each survey),
one in winter and the other in summer. The design of the
gurvey involwved a cluster sample of thouvusehoelds that wers
representative of the soclo-sconomic and demographie

stcucture of greater Cape Town.



Thres pretested types of gquesticnnalres were administersed hy
trained intecviewers : (i) a placement guestiannaire to
describe the househaold composition, {ii} a recall
guestionnaira for individuwal adelt= and children and (iii) a
racall questiennaire for babies. Particular sttenticon was
paid to the accurate ascértainment of the volumes of food
and drink consumed as well a= their preparation, ko
facilitate accdrate analysis. The water content of zach food

itam was caleulated by a computer program that wtilized

computerized food composition tables.

The water consumpktion data was analyzed by sex; age.
pepulation growvp, dincome and Lthe season of the year.
Datailed graphs and tables are provided, Results were alsp

=tandardized to the population of greater Caps Tawn.

It was found that the difference In conszumption bhetween the
White and '"Coloured' population groups was greater than the

difference between those people of high and low incowme

groups.

The mean total waker intake for Whites was 2,19 likres per
day, while for 'Coloureds' it was 1.26 litres per day. There
is no obvigus bias to account for this Jdifference. The
figures for protein consumed by the two groups, which was

uysed az a controel, are consistent with values reported in

the literature.
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Summer consumpticn was higher than that during winter.

The ratic of tap water consumed at home to total liguid

consumed was approximately 0.5,
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CHAPTER 1
THE ROLE OF WATER IN THE HUMAN BODY

The mosk uvrgent of all nputritional needs is the need for
water. If neothing is taken in, man dies of thirst far more
guickly than he dies of hunger. This is so self-evident,
that in the “Manual anr the Nptritional Needs of Man™ issued

in 1974 (Lafontaine, 1%75), the FAQ0 and WHO forgot to

menkion water ...

There is very 1little specific evidence on the human daily
physiological requirement for water., There tend to be ranges
of fiqures wused by researchers from ungusted sources.
However, thisg is summed up largely by Lafontaine in his
introductory report to the European Scientlfic Colloguium on

"Hardness of Drinking Water and Pubiiec Health", held in

Luxembourg during 1985:

"The adult's daily water requicement is in the region of 325
te 50g of water per kilogram cf body mass, this being the
case Eor large children; adolescents and adults in the
nocrmal conditions of a woderate climate. However, Lthis need
can be increased during pregnancy and lactation as well as
in a tropical climate or during work in high temperatures.

Relative humidity can alec play an important cele."

"All other things rem2ining egual;, infaaks' needs ars

propocrtionately much higher, ranging frem 100 to 1509 per



kilegram body mass per day. or thees Ltimes those of an

adulk.

"However, wakter is lost:

al through urine {(in general 1 000 to 1 500 ml/24h)

) through bowel movements {(in general 140 ml/24h)

c) through the lungs (300 te 400 ml/24h)

d) through the skin as perspiration (passive process} (600
to B00 ml/24h) and as sweat (active process) (from O to
1 500 ml (sic} depending on cireumstances]).

iLafontaine, 1975].

In "The Practice of Dietstigs” Newburgh and MacKinnon (1924)
state that generally a totzl of 2 000 to 3 000 ml is lost
daily and possibly much more under certain conditions. The
24 hour requirement is that amount that replaces the losses.

Ordinarily thiest is an accuvrate guide to supplying the

necessary amounts of water,

However experiments have shown (Rolls and Rolls, 1982} that
giving liguids a pleasant taste significantly increases
fluid consumption. Another factor unrelated to physiological
need which may affect intake, ia the variety of fluids
available. Most animals de not ‘'overdrink' but when an
abundance of palatable 1liquid refreshment i=s available,
‘overdrinking' more Cthan is required for homeostatic
eonkrol, and the censeguent produckion of a dilute urine

occurs commenly in man and may occcur in animals.



Fluid intake must depend as much on social habits as on
physiolegqic needs (Ellwood; 1974). Some people always have a
cup of tea on rising, others never; zome habituzlly drink
with meals, others do not; some like a bedtime drink, others
take nothing during kthe evening. Tap water intake mnst also
depend on beverage preferences. Tea, coffee and fruit juices
contribute as can some alcoholic beverages (&g, whisky and
water): pure fruit Jjuices and milk (ie. excluding

reconstituted milk powder) do nok.

Waker is taken via the alimentary tract, either in the form
of drinks (water, tea, coffee, fruit juices, beer, etc.) or
as water conskituting part of so-called "solid" foodstuffs.
Opinions as ta how much is consumed through the different
sources vary from 1 100 to 1 500 ml in the form of drinks,
800 to 1 DO ml in the form of water as a seolid foed
component, to which must be added 200 bte 400 ml water formed

during foocd combustion.

{Wewburgh and MacKinnon, 1934)

With regard to differing individuoal requirements and
possible variation in expesure to elewmants in the water,

Lederer (1971) emphasizes the following points:

1. Water requirements vary considerably according to age
and type of climate, wark or food., Therefore water
constituents which have no appraciable effects wikh
normal guantities af drink can glay a not

inconsiderable role when the quantities consumed are



greater, for example, by reason of the climatic or
working conditions. Becaunse of this, the pepulation

will contain c¢ritical groups which are exposed Eo a

greater extent:

water requirements can also he influenced by
pathalegical states (diabetes mellitus or diabetes
insipidus, for example, or diseases accompanied by
profuse sweating or renal elimination diserder); in a
specific growp, therefore, patheologlcally critical

individuals who are particularly vuvlnerable can be

found:

water reguirements can 2lse change during bregnancy or
breastieeding. As has been wmentiocned, the water
reguiremenks of the newborn baby ave relatively
considerable. There therefore exists, possibly
superimposed on the abovementioned crikical groups or
individuals, a population subject te 2 grester degree
of exposure, constituted by pregnant or nursing women
and by very young children. The risk must be all the
more precisely evaluated since Lthe bodies of these
individuals are generally more sensitive tw
alterogenecous substances and since certain nutritional
habits, such as diluting wmilk powder or concentrated

milk, require considerable quantities of water;

the form in which water is taken can play an important

role; tap water can differ considerably from water f£rom



8 catchment or supply reserveir, and its composition
can vary during the day. Cases of lead poisoning, due
Lo drinking coffee prepared in the morning with seft
water distributed by 1lead plping where the water has
remained all night long: are common knowledge. The
actual preparation of d&rink=s can =also introduce &
series of previously non-exisking fackors: such as
fluorine in tea, or it can eliminate okhers, such as
when calecium is rendered insoluble by boiling. The
balance of cerktain alements can somebimes be
considerably upset by certain facters such as the large
quantities of phosphoric acid present in s0ne
lemonades. Non-minsral nukrients can affect the
metabolism of certsin mineral elements, for example the

vole of vitamin D 4in the wmetabolism of calecium and

phosphorus. 3uch instances =F interference are
certainly numerous, but many remain inadeguakely
defined;

it has been indicated sbove that the composition of
prepatred drinks can be very differert from that of the
ordinary water supply: in EBureopse the latter fairly
often constitutes only a relatively minimal part of
vhat 1is consumed aa a drink. Furthermore,; the
composition of water «can significantly affect the
preparation of foocd=tuffs. & known fact 1is the loss of
calcium incurred by stesping and cooking foodstufis in
water which is too soft. Ancther less known fact is the

immobilization of part of the Fluprine added Lo water



when calcium js precipitated during boiling. Water with

2 high calcium content could affect the svpply of iron

to the intestine.

it seems likely that this interference between calcium
and iren is a more frequenk feature of the nutriticnal
process than is believed. & meore precise knowledge of
the repercussions in man of such phenomena is reguired
to fully appreciate the roles played by water and drinks
taken in; and the interactions between the latter and
other foods; wedlcines; etc.. and to evaluate Lthe
possible effects of the wvarious changes undergone by

water before and during its distribution.



CHEAPTER 2
LITERATURE REVIEW

Relatively few studies have besn <carried out to determing
actuwal amounts and patterns of water intake (Gardner, 1976;

Abu Zeid, 1979; Comstock, Cauthen and Hesling, 1980}.

Nationwide érinking habits have previcusly been investigated
by two larqe surveys in Canada [Ministry of Healkth and
Welfarve, 1279) and the Hetherlands {(Haring, 1978), covering
sample sizes of 342 and 1 472 households respectively. A
limited study has been carried out imn the U.K. {Hawilkon,

1974) amongst 100 adults livwing in two areas of Britain.

In addition, the HNational Academy of BSciences, U.5.4,
{National! Acadgmy of Scienceas, 1977} carvried out a
licerature survey and combined nine spurces of information
to obtain a mean daily consumption of water per head. The
results of the averaqge daily intake of tap waker and total

liquid obtained from these surveys are broadly summarized in

Tahle 1.

In the nationwide survey covering the oJdrinking habitkts of
1 320 households in England, Scoetland and Wales, Hopkin and
Ellis (1280} found that the mean liqguid intake for the wheole
sample {excluding babies) was 1.8 1litres per head per day
(1/hd.d}), and thakt the mean tap waker intake was 1.1 litres

per head per day.



TABLE 1 A SUMMARY OF THE RESULTS FROM PREVIOUS STUDIES OF LIQUID
CONSUMPTION OF TAP WATER AWND TOTAL LIQUID IN LITRES PER

HEAD PER DAY
VYolume Consumed
Total Liquid Iiﬁhﬁag?r
(£/hd.d) :
United ¥ingdom 1.79 1.52
Netherlands ———— 1.26
United States af America 1.95% 1.63
Canada ———— 1.30

(National Academy of Sciences, 1979).



An investigation on arsenic exposure in drinking water
{Southwick, et al_, 1981) in which the water intake of
pacticipants from three communities in Utah were determined,

the mean intakes were found to be 2.4; 2.7: 2.9 1/hd.4.

A New Zealand study aimed at obtaining accurate information
on the actwal amounts and the mineral content of the water
individuals drink in a day ({Gillies and Paulin, 1983)
revealed thakbt there may be more than a ten-fold variation in
daily waker intake among individvuals. The total intake for

men and women was fceund to range Erom 0.26 to 2.81 1/hd.d.

In moskt countries, an arbitrary figure for averages liquid
intake per head per day, 12 normally used as a basis in
calculating exposure Lo elements in drinking water. Mean

values ranging from eone to two litres per day are used as

indicaked in the fellowing paragraphs.

In the 3Ird edition of the report on *Internatiopal Standards
for Drinking Water™ (WHO, 1971) the WHO assumed an average
daily intake of 2.5 1litres by a man weighing 70 kg-
Subsequently in revising these standards, the WHO Regional
Officer for Europe in Denmark decided to use a dally per
capita consumption ef 2 litres of water as a basis for

calculation (Lewis and Waddington, 1980).

In German studies an individval daily water consumpticn of 2

litres was assumed {(Sonnebron and Mandelkow, 1%84).



In the formulation of a naktional policy on drinking water
constituents in the Wekherlands, calculations were bazed an
an assumed average daily consumption of 2 litres {Yerkerk
and Bos, 1980). Another Dutch study (Kool et al., 1980)
assessing the toxicity of organic compownds in drinking
water sstimates the total maximum daily waker intaks of an

adult £o be in the region of 1.4 litres}.

The D.K. took a figure of 2 litres/hd.d as the average adult
liguid intake for calculations until Water Research Centre
research provided more accurate information (Hopkin and
Ellis, 1980). In estimating the daily exposure to lead from
Lap water in Britainm an average of 1.25 litres/hd.d was uszed
for adults with a maximom of 2.9 litres/hd.4 {(Mathew, 1980},
However, the Society for Water Treatment and Examination in
the U.E. eztimated the daily intake of water by an adult to

be abouk 1.5 litres (Holden, 1970).

The Envirenmental Froktection Rgency of the United States
{(E.P.a&,., 1976) based its drinking water standards on an

assumpkion that the average water intake is 2 1litves per

day.

In mosk countries only very rough assessments arﬁ available
concerning the daily drinking habits of the consumer {(i.e.
guantities used for drinking water and feod preparation,
frequencies, use of bottled water and alccholic beverages,
etc.)d table was compiled {Zoeteman and Brinkman, 197V6) of

variations in the liguid consumption pattecn of nine
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countries in Furope, basing their estimations on import and
local production data. Table 2 illustrates soms striking

differences betwaen the naticns.

For example; 60 times as much wing is c¢onsumed per head in
Italy a3 in the U.K., while 100 times the volume of mineral
water is consumed in France compared with the U.K, These

differances can largely be attributed to cultfure,

Figures for some of the items are available <£or South

African consumption as is indicated in Table 3.

In Sguth Africa the only published report on  water
consumption for poktable use has been by Alcock {1986) giving

an approximate fiqure of 2.3 litres/hd.d for a rural

pepulation in KwaZulu.

It is also importantc to acknowledge that consumption
patterns are subject to change, as is illustrated in Table 4
below. The consumption of spirits has risen consistently and
gradually over 20 years, whergas beer consumpiion has
increased far more rapidly and wine intake has been variable

with an overall increase.

In all of these studles there has been considerable rounding
of £ of figures and certainly none ol them have taken into
zccount the tap water component of many sco-called "solid”
foodstuffs (such as porridges, rice, spaghetti, etc.}. which

for the first time are included in this study, and some of
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TABLE 2 DIFFERENCES IN WATER CONSUMPTION IN BEVERAGES IN THE EURDPEAN
COMMUNITIES {1970 - 1971)

Water Intake Routss
Quantities in litres/head.yesr

Coffee Tes Baer Milk Wines M&:E:?I D??iis

Belgium 165 10 126 78 14 3 35
Denmark 300 20+ 100 112 7 0.5% 4%
France 127 &7 40 A 124 50 19
Germany 137 16 140 17 18 13 53
Irish Rep. 58% 400 48 213 2 D.5% 20
Italy i % 12 67 113 20 23
Luxemborg 165 10 125 70 51 29 50
Metherlands | 250 250 60 107 B 0.5 55
.. 50 410 T4 140 2 0.5 22
Ave. E.E.C.| 110 125 63 90 &5 21 29
*Estimake

{Zoeteman and Brinkman, 1975)
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TABLE 3 CONSUMPTION OF BEVERAGES IN SDUTH AFRICA

Quantities in litres/head.year

{a) {b)
Spiriks 1.26 3.4
Beer 37.0 49,2
Wine 9.55 1.7

{a) Produkschip voor Gedistilleerde Drinken (1%83)
{b) BMI (1985)
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TARBLE 4 ANNUAL CONSUMPTION OF ALCOHOL-CONTAINING DRINKS PER WEAD
OF THE POPULATION IN SBUTH AFRICA (1962 - 19B2)

Spirits Beer Wine
Year {10D0% proof) litres litres
litres/ysar /year /year
1962 0.90 2.8 6.53
1963 0.%0 a.5 T1.77
1964 1.00 7.8 o.09
1945 1.711 9.2 8.68
1966 1.14 2.2 8.41
1967 1.11 8.2 9.23
1568 1.15 B.9 2.09
19469 1.1 0.9 .40
1970 1.33 12.1 917
TN 1.12 12.0 11.128
1972 1.0% 13.0 .97
1973 1.15 15.3 10.72
1914 1.3 17.9 ’ 11.34
1975 1.38 18.5 10.41
1976 1.15 19.2 4.89
1977 1.03 18.5 2.00
19478 1.02 19.1 8.80
1979 1.19 21.9 A_&3
1980 1.27 28.6 B.B4
981 1.40 33.3 D.63
1982 1.26 37.0 2.55

(Produktschip voor Gedistil-
leerde Crinken {1983))
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which are dietary staples. It is estimated that 1 litre is
taken daily as a solld food component,; a proportion of which

is tap water {(Lafontaine, 197S}.

Water is the principal constituent by weight of almost all

foods except for pure sugars and fats {Table 5).
In some foods, such as home prepared stews and cooked
cereals, the high water content would be made up almost

entirely of domestic tap watsr.

A stedy of ligqnid consumption showuld thervefore ideally

provide information on Ehe intake of such foods.
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TABLE 5> WATER CONMTENT OF CERTAIN FOODS

Foods Percent Water
Mill B
Eqgs 75
Meat {well done) ag
Meat (rare) 15
Stew (with vegetables) B2
Fruit, vegetables 0 - 95
Cereals (ready to eat) 1-5
Cersals (cooked) ' A0 - 88
Bread 35

{Newburgh and HMacKinnon, 1934).
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CHAPTER 3
BACKGROUND TO THE SURVEY

In cecent years, much scientific effort has been expended on
the passible relationships between drinking water guality
and human health (Hopkin and Ellis, 1980). The findings from
this field o¢f enquiry are likely to wmazke an increasing
impact on the formulation of standards governlng Ehe
concentration of various drinking water constituents, For
such standards to rest on a logical basis, population
exposure to water constituvents must be estimated:; and a
prerequisite of this, ix a2 knowledge of the guantitiss of

Lap water that people actually drink.

1. FROBLEM IOENTIFICATION

A detailed study of liguid consumptian in Cape Town has not
previously been attempted., Epidemiclogical studies are in
progress to relate potentisl changes in health pattecns Lo a
possible augmentation af the water supply with water
reclaimed to potable standards which have been devived from
sewerage effluent [(Bourne and Watermeyer, 1985)}. The heaalth
related data for the epidemiological study would be based on
information relating teo the person's residence. It would
therefore be necessary toe distinguish between water derived
from the municipal (i.e. tap) supply at home, and that
consumed away from homg, as well as that derived from other

sources, such as that contaipned in beverages and watgr bound

in food.
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There is vndoubtedly great vaviation in amounts and btypes of
foods and drinks consumed by different sectors of the
population, and therefore Jiffering degress of exposure to
elements in tap water. Factors such as age, sex, socio-
economic gyoup, culture, geoqraphic area and climate, are
all likely to influence intzke {Hopkin and Ellis, 19280} and
it would be desirable for estimates of thesme effects to be
available. Purthermore, data on the entire eonsumption over
a specified periocd would be necessary; in order ta

incorporate a complete cycle of drinking habits.

A large-scale survey of ligquid consumpiion would thus have

to be conducted to provide informaticn to meet this end.

2. OBJECTIVES

The objectives of such a survey peinted to 2 large-scale
study of individuals or households, with guestions to eliclt

informatian on the following :

{i) type and guantity of drinks and foods consumed,
fii} gyolume of water consumed, in fluids and foods, in the

following three categories:

{a} local tap water — e.g. in drinking, coffee, ten,

esup, stew, porridge, ete.

ib} non-local tap water {commercial beverages} =

6.9. commercial beer, soft drinks,; mineral watsr:

etec.

ic) *water bound in food - e.g. milk, wine, citrus

juice, meat, vegetables, eggs.

NB. Foods can ba *solid' and ‘liguigd.’

#This excludes absorbed tap waker.
18



{iii} factors affecting the voluma and kype of drinks and
foods consumed (i.e. age, sex, geographical area;
socio-economiec group)

{iv) place of consumption {at home or elsewhere)

(v) differences between conaumption during the week, and

at weekends

{vi) differences between consumption during the summer and

winter.

Iin order to measurs these variables, it was necessary ko
construct guestionnaires for recording diektary consumption,
and ta Eest wvarious aspecis of these Eto evaluatse Ehe
following:

{i) the response rate

{ii) quality of data obtained

(iii) the degree of detail which could reascnably be

expected

{iv} the means hy which “"volume of utensil" data could be
collecked

(v} the way in which the gquestionnaires should be
administered

{vi) the way in which infermation on &alcohel consumption

could be elicited.

3. RATICHALE FOR THEORETICAL DESIGH OF FIELD WORE

There iz neo generally accepted method of measuring the
distary intake of free-living individuals {Mare, 1971). Yet

there is a constant demand by clinicians, epidemiologists,
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nutritionists and others for such measurements to be made.
The literature on diet svrvey methodology i=s vast. Workers
tend to held strong views about the different metheds
despite much uncertainty regarding the inability to measure
intakes of individuals. Mann et al. {1962) complain that ™a
superficial examination of the technical problems
gxperienced in wmeasuring dietary intake meets such a marass
of conflicking opinions that the first inclination is apk fo

be & decision for abandonment".

Ancother major problem experienced in reviewing the
literature on dietary sucveys was Lthat very few studies
actually dea)l with 2 semi-literate population with the same
combination of sociv—economic problems as exists in Cape
Town. It was thus important to investigate the svuitability
of the varigus metheds in this particular context. The
ultimate choice of methods depends above all on the aim of
the survey, the size of the sample needed and the funds and
personnel available (Pekkarinen, 1970}. With theze factors
in mind; a small scale pilot study was conducted in order to

determine which method was mest applicable.

In this study, it was found that respondents 4in this semi-
literakte section of the population were unpable ko complete
self-administered records of their intake. It thus beacame
cbvicus that if a standardized approach was to be adopted
for all groups, all questionnaires would haye to be
administered by Ltrained interviewers, 1i.e. all self-

gdministered methods were automatically eliminated.
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It also became clear thak certain methods commonly wzad in

dietary surveys would pot be sultable, aa is outlined belaw.

{i)

(ii)

{1ii}

The Fpod Frequengy Interview enquires about vusual
intake in terms of consumption of various items., psr
day, per week or per month (Morgan et al., 1978).
Since this is only &an assessment of qualitative
inkake, 2nd in this study guantities were reguired as

wiell, it was clearly inappropriate.

The Rjet History is directsd towards a subjact's
usval pattern of consumption with items recorded in
commen household measures (Morgan et al., 1978},
However, kthere is a tempkation for subjects to be
fdealistic about what they usually 2at and especlally
about the guantities of food. Regords of actkual
intake may thusz prezent a more realistic picturs.
Furthermore, the pilot study revealed that in many
cases respondents were unable to gquantify their usual
intake or eaven understand what "usual" meant.
Posgibly this is becauvuse the avallabjlity of foods ia
inconsistent as itk is dependent on the wariable

cashflow situvaticn in the household.

The Diet Record is usuvally used £for eollection of
individual dietary data and is divected to current
intake. fince the actual recording is performad by

the respondent {over a minimum pericd of three days)
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fiv)

{v}

the method can only be used for literate persons
{Darby, 1952). If an interviewer were to record the

information there would undoubtedly be lapses of

memsry after thyese daya.

The Weighed Dietary Record 1s an accurate but time-

consuming procedurs in which every item consumed is
weighed (Pekkarinen, 1970}. Since respnﬁﬂents could
not be relied upon to da thim, it would necessitate
intensive involvement by interviewers. This would
have been extremely costly and impractical with the
large &Esample in this study. Furthermeore the
involvement of an cutside investigator could in fact

bias the study (Den Hartog et al., 1965).

Chemical Analysis of food actually eaten would be the
most accurate method of collecting the samples to be
analyzed, ths most commenly used and most preclse
method is the duplicate portions technique : at each
meal a dupliceta portion of the food eaten or
aliguots of it are collected;, and the composite
equaling one day's consumpkion i1s  analyzed. The
composites can be combined and collected daily but
must be stotsd in a refrigerator. Fucthermore, each
item must be weighed and recorded (Pekkarinen,
1970} .However, not only would thisz have bean
logistically impessible teo carvy out with such a
large sample, but it would alsoc not serve the zims of

the study, i.e. chemical analysis would not
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differentiate the sources of the water components and
the respondent would mtill have +to be interviewed as
to what was consumed and where. Al1 this intervention
would be extremely costly and could lead to biased
cesults; and even if fawilies were paid for foods
prepared,; they may not have the kime or facilities to

prepars double quantities of all faoods.

Thus by elimination, the remaining most svitable method was

the Recall Interview, in which consumption for a specified

period of time is recalled in as much dekail as possible,
The recall pericd may vary from one J2ay to weeks, though
long periods are presumably aubject to substantial defects

of memory. The 24-hour period is mast commonly used (Morgan

et al,. 19?81 N

Although the 24-hour recall may not give data on the uzual
intake of an individual, since the conspmption on LEthe day
recalled may be atypical, the method is believed Gto glive
Eairly reliable data on the correct consumptien of a group

over a period of tiwme (Larsen et al.,, 1974; Gameszs and

Daniel, 1974).

The 24-hour Recall-Discusaion

The pllet study revealed that the recall methed of food
intake assessment would be most appropriate in this survey,
particularly in view of the relatively large sample size, as
well as the law educational standard aof many respoendents.

The 24-hour recall in pavticular has the advantage of no
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aignificant memory loss in comparison with 3 day and 7 day
recalls when the ability to recall over a longer period may

be substantially iopaired {(Pekkarinen, 1970},

Yarious aspects of this method are discussed kalow.

{a) Validity of the 24-hour recall

The validity of the 24-hour recall has been tested 1in
sgveral studies by comparing recall data to actweal or
obhserved intazke. Unforktunately samples were drawn from
salect groups and sample sizes in these studies are small;

no definitive studies have apparently been done.

Madden et al. (1276) compared uncbtrusive observation of
actual food intake (in inspecting plate waste and weighing
standard food portions) with a 24-hour recall of 16 elderly
subjecks Erom congregate meal sites. For each person,
intakes of energy and 7 nutrients were compukted by dividing
intake by the R.D.A. (Recommended Daily Allowances} for each

age and sex category. No significant differences were found

for the 7 nutrients.

The validity of the 24-hour recall methoed was also assessed
by Stunkard and Waxman {1981) when they compared chserved
food intake and cne-time reecall for 3 cokese and 3 non-chese
beys., Results were vreported solely for kilocalories and
showed 2 strong correlation between cbssrved and recalled
kilocaleries. Emmons and Hayes (1973} tested the ability of

431 elementary schooul children ke recall school lunches and
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meals at home. - the compariscn between lunch and the actual
lunch eaten being a test vof the wvalidity of the recall.
Rezults showed Gthat the majority of wmwothers and Etheir

children listed each food group the same number of times.

The predlctive validity of tha 24-hour recall waa
investigated by Greger and Etnyre (1978), in a study
including 22 adolescent girls participating in a metabolie
study. Bach girl completed an open-&nded interview to recall
her 24-hour food intake. The food had been weighed
previously, so wvalidity was determined by comparing reported
intake with actual intake. To facilitate comparison, foaod
items were converted to nutrcients and wmajoer food groups.
Results indicated that dietary recall ptevided wvalid

estimates of energy, pretein, calcium and zinec.

(b} BReliability of the 24-hour recall

Ho definitive studiex= have been done to btest the reliability

af the 29=hour recall.

In fackt, only ons Atudy was found which teésted tfhe
repeatability of 24d-hour dietary recalls. However, only 10
children 2ged ten te =ixteen years were included in the
gample. The distary recalls of these children were compared
after two trained nokritionists had independently
interviewad each child, followad by a third who checked the
duplicate recalls. No mention was however made of Lthe time
lapse between interviews, but chviously they accurred on the

same day, making it easier for reapondents Eo repeat an
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intake which had been reported earlier. Nevertheless the
authors {(Frand , et al., 1977) report Lthak a paired t-test
showsd no significant difference {p <0.05} betwean
interviewers for the mean intakes computed for selacted
variables, and that the coefficients o¢f variation wera
relatively low {less than 20 per cent) for all except twe of
the variables. Because of the 2mall sample size &nd small
time lapse hbhetween interviaws, the results capnct he

considered meaningful.

However, some investigators (Chalmers, et al., 1952)] are of
the opinion that short, ons-day surveys give as reliable
results as one-week surveys, if the sample is larges and the
aim of the survey is to stvdy the mean foeod consvmption of
large pepulation groups. It is gften more advisable to taks
& large sample than ko lengthen the recording period to
increase the reliability. The length of the recording period
also depends on whether greouwps or individuals are beging

surveyed. A shorter period is aevidently suffieient in the

former case.

e} Coamparizon with other matheods

Although comparative studies of different dietary intsarvisw
methods have been published during four decades, the results
are still inconclusive (Karvetbti and Enuts, 198]1}.
Pekkarinen (19270} points out however (in a review article)
that comparisonz do nat indicate for certain which of khe
methods is best, as the reliakility of all the mathods in

=uch comparisons may be questionable.
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Furthermore, there are no dafinitive atudies in the
literature with propey experimental design comparing the
various matheds of collecting dietary dintake, including
suificiently large representative samples of the general
_papulatian. This applies in general and certzinly no

definitive work has been done locally.

Such studies as have appeared, deal with small rumbers from
selected groups. FPFucthermore, becauvse of wvariations in
sampling mgthods and statistical techniques,; these studies
are not strictly comparable {and in fact appeat ko
contradict each other). Hevertheless, accerding to most
‘investigators. recall and weighed or estimated food records
give comparzble resultz on the mean intakss and can thus
replace each other in group surveys {(Young, 13523 Payton et
al.;, 19260;: Combs and Wolfe 1960: Adelson, 1960: Pekkarinen
et al, 1967). Concerning jndividuals recall may, howaver,
Give resﬁlts which deviate so much from those obtained by
more accurate methods that its reliabkility as a quantitative

method is guestionable (Pekkarinen, 1970).

Young et al. {1952) made a comparison of the vae of the
dietary history versus 24d-hour recall and 7-day record as
methods of estimating the nutrients inktzke of an individual
and of a group. Data for Lthese comparisons were obtained
from 3 different population groups : grade schoel children
{Wew York), high scheol and collsge students (Rhode Island)

and pregnant womgn (Massachusetts). This sample included 34
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men and 142 wemen, aged 11 to 34 years. Por an individual in
any of the thres population grovps studied, the 24-hour
recall d4id not give the same estimate of intake as the
dietary hiztory., or the 7-day record. Thus to describe the
intake of individuals, Ethe authors concluded that the two
methods eould not be used interchangeably. For the mean of a
group, however, the 7-day record and the 24-hour recall
tended to give approximately the same sstimates for Lthe
dietary intake for most nubrients. Thiz was true for all
three population droups to which the two methods were
applied. For the mean of a group, the dletary histery has
distinctively higher values for grade schegl children and
for pregnant women than did the estimates obtained by 24-
hour recall. The history and 24-hour recall gave results
which were in better agreement with the college group
studiesa. Tha suthors conaluded that under certain
circumstances the 24-hour recall can be substituted for the

7-day record in estimating food intzkes.

Stevens et al. (1963) have also studied to what extent the
results ef the 24-hour vecall and diet history differ from
gach other. The authors found more similarvities between the
two methods than Young et al. (1952), and of the five groups
of individuals =studied, in that the "valuez of the two
methods were more nearly alike than for okher groups. though
differences were small for all groups for some nukrients".
According to Stevens et al.; the guod agresment between the
two methods was due to the high levels of education and

intelligence of the respondents. The ¢oenclusion was "Ehat
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consistent estimates can be obtaingd by interview for the

24-hour recall diets and +the usual pattern of intake using

informed subiects".

Cietary intakes of 40 lactating women were measured by a 7-
day record, and compared with results using a 24-hour
recall, 3-day record, and z food fregueancy form (Stuff at
al., 1%83). The estimated intakes of energy, protein,
calcivm, phosphorus and iron were used in the comparison,
Intvaclases correlation coefficients used ko compare methods
indicated good, moderate and poor agreement for 3-day
rtaecord/7~-day record;, 24-hour recall/7-day record and focd
frequency/7-day tecord comparisonsa respectively. Intakes
were also classified as high (>1.33 Recommendsd Daily
Rllowance (RDA}), medium {.67 to 1.33 ®RDA) or low { < .67
EDA); and Cohen's "E" was used Itu measure agreement babween
methods., None of the intakes was found te agree with the 7-

day record classification.

Howaver, the authors mention that in 2ome comparisons of
dietary survey methods, investigaktoras suggest agresment
between methods when ne statistigally significant
differences in mean estimakes of intake are obtained. In
this inveatigation, wmean 2stimakes of mean nutrient intakes
determined by Z24-hour recall, Z-day record and 7-day record
did not differ significantly. However, further analysis by
intraclass correlation coefficients and regression indicated

substantial disagresement between individeals.
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The poinkt was made previocusly that many comparative studies
inelude samp}es from =elected Igrnups. This is no exception
as lactating women are generally very aware of their eating
hakits (as this may influence the health of their babies).
Moreover the different conclusions obtained by the two
differing statistical techniqueas, illustrates the fact that

most comparative atudies are not comparable.

In yet another study involving a highly selected group of
veapondents, cemparisan of the mean  nutrlent intake
calculated from the dietacy history and 24=hour and ¥Y-day
recall methods showed considerable and stakistically
significant differences bwektweean methods when a sample of 86
man interviewed one and two years after acute myocardial

infarction was usgead {Kafvetti and Knuts, 19281}.

The lacgest differences were found between the dietacy
history and the 24-hour recall, the latter methods showing
mean intakes from 69 and 93 percent of the lntakes reporced
in the dietary history. The intraclass correlation
coefficients ranged bebtween 0.24 and Q.69 revealing moderate
to good agreement bebtwaen the three methods. However
agreement among the three methoda in relation to changes in

netrient intakess for this study group was peor.
The zuthers conclude that the resulks of diffecvent dietacy

interview methods zare not directly comparable with ona

anokher and that more resgarch and standardization is
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regquired to gain more reliable and comparable resulks than

are presently eobtainakle.

OGther stwudies indicate that the 24-hour recall method
compares favourably with other methods. Balegh et al. {1971)
compared repeated 24-hour recalls with dietary history
information using data from 100 adult male wolunteers. Using
coefficients of variatien, the authors estimated the number
of 24=hour recalls reqguicved for 95% probabllity of cobtaining
a =ample mean within 20% of the mean of 11 nutrients
obtained from the dietary history. The average intake
obkained from the diek history did not exceed the average

from 24-hour recalls for any nukrient.

The internal validity of both the 24-hour recall and 7-day
record methods was tested by Gersoviktz et al. (1978) on a
sample of 65 elderly people participating in a congregate
meals programme. The 24=hour group reported at intervals of
either 3.5 hours or 24 hours after lunch. T~tests and
regression analysis performed on kthe aggregate data shaowed
that both methods provided equally accurate data on mean

nutritional intake.
However, the definitive comparatlive study has yet Lo ba

dene., In sugh civcumstances, it is adyisable to guealify

reaults with an explicit reference of the methodology used.
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{d) Flak slope syndeome

Gne of the apparent limitations &f the 24-hour recall, is
the tendency of groups te under-report high intake and ko
over-raport low intake. Sevearal researchers have repotrted on
this phenomensn which some of them vefer to as the flat
slope syndrome., In the study by Gersovitz et al. (19738} the
workers found that the Z24-hour recall group demonstrated
thig "flat slope syndrome”, In another study (Linusaon et
al., 1974) where 24-hour recall was compared with actual
cbserved intake In a sample of B4 hosplitalized lacktating
women, regressjion analyses revealed & tendency for the
participants to over-estimate small guantities and under-

esbimate large guantities of food consumed.

Madden at al., {1976) found that participants tanded to over-
repork amall guantities and under-report lavrge guantities of
foocd eaten for kilocalories, protein and vitamin &. Stunkard
and Waxman's study {1981) on 3 obese and non-chese boys
tended to aver-report low intake and to under-report high

inteke in theilr Z4-hour recalls.

Bowaver, certain studies have indicakted that the Z24-hour
recall is thus more suikable for populations: rather than
for individuals becauvse of this phenemenan. Garn at  al.
{1976} in their review of l-day methods recommanded that the
analysls of 1-day dietary intakes be limited to group
trends, In an aditorial veviewing the limitations of the 24-
hour tecall, {Hutrition Reviews, 1976} it wa=s concluded,

according to the studies cited, that Lthe 24-hour recall can
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be vegd for groups larger than 50 when an  asrror of 10% can
be teolerated. Feor individuals; the 24-hour recall dJdoes not
compare with weighed intake because of undgr- and over-

reporting errovs.

It was found that the "flat slope syndrome" observed by
Madden et al. (1976) in an elderly population was also
ocbservad in the paediatrie populatien studied by Carter ek
al., (1%8l) even though food models ware used for
identification of food portions sizes. That is, children

with low intakes tended to uwnder-rvepart their food

consumption.

Hegsted (19B2) sums up the sitvation in his review article
when he says, "In general {these studiez) confirm LChe 24-
hour recall as a measure of the intake of the group but
indicate that individuals tend to over-estimate low intakes

and under-estimate high intakes."

"The regression of reported intake on actual intake s
flattar than it showld be. Thus, it appears that sven though
encrmous differences in intake are reported, the range is

actually under-astimated, ™

Because of this phenomenon, the ma&dian should be determined

as it 18 a better indication of central tendency than the

mean.
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{e) Problems

Another danger of using Ehe 24-hour recall method 1is the
more obvious fact that it may net represent typical diet,
sinceg one day's diet may be an invalid or unreliakle
gstimete of long-term patterns. However, this problem is
minimized with large samples and by repeating the recalls.
Chalmers et al. {(1%52) found in a study of Ethe 3 groups who
contributed 7-, 14- or 28-day dietary records, that a one-
day record was sufEficient to charackterize nutrient intake
for each group. Except in & distinct sample of college
studenta whose intake decreases on weekends, it mada no
significant difference which day was used. Hoonser and Bebb
{1981) collected data in a rather more comprehensive study
from 3 populations and analyzed it for seasonal variations,

working~holiday variations, and daily variations.

Dietary data were collected over 3-day periods wmonthly for
12 months. A& dietary histery gf 73 participants was
completad at the end of the year. The results suggested that
a2 represgntaktive food intake must inclodes both weskend days
and weekdays, that a single day‘'s record will represent a 3-
day pericd, and that infreguent sampling throughounkt ths year

will provide a more cepresentative sample than will short-

term sampling.

Similarly, Levecton and Marsh f{1239) concludad that
representative dietary intake data moust dinclede weekend
intaks data, as Ekhey found that weekend dietary habits

contriboited most of the variation in food intake. In their
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atudy they compared dietary intake between wegkdays and
weekend days of 23 college women who coupled records of
weighed intake for either 7 of 10 days. On the other hand,
during both the first =and second U,S. Health and Butrition
Examination Surveys (HANES I & II) - sample sizes of 30 000
and 27 000 respectively - the colleciion of foods eaten on
weekends  was precluded {Hational Centre for Health
Statisties, 1983}. The r#ason given for this omission in
these major atudies was to eliminate unusuval f{food intakes
{¥ouland and Engle, 1976). It was concsidered that weekend
tood conpsumption would possibly consist of larger and more
varied meals because the family is btogether, Lths homemaker
spends more time in food preparation, guesks are entertained
and weekend grocery shopping is done. They also point out
that weekend sating patterns may include more snacks and a
difference in the types or amounts food consumed for some
individunals,; due to less time spent at homs=, attendance at
various types of entertainment, and the practice of sleeping
longer hours, Obviously age, income, religlous pracktices and
cultural patterns play an iwpoactant role in detecwining facod
intake over weekends, and in Capg Town with its wmany

cultural groups, there may be a large variation bekwean

different groups.

The caloriec and nutrient intake of week and wegkend days vas
compared (Richard and Roberge, 1982) using 3-day food
records, both women (n=174) and men (n=185} were found to
congume significantly more energy and a higher level of

slcohal during the weekend days than during the wsekdays. In
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general, however, the authors found that the significant
increase in energy inktake did not correspond to a
significant increase in othsr nutrients. Nevertheless, the
results imply that thers may well be a significant change in

liquid consumption during weekends.

Rider et al. (1984) however found a high correlation bstween
valves for the intake of major nutrients as determined by
24-hour recall and by 3-day weiqhed diet diary. Their study
included 86 men and women aged 30 to 65. They concluded that
although an individual intake may vary widely from day to
day, the 24 hour recall was as good as 2 3-day reacord of
intake for estimating the mean of the greoup. It is not

mentioned though, whether weekend days were included in

thair study,

The time of the year may play a significant rols in
influencing the intake of foeds and drinks. Rasanen (1979)
concluded from his study on 1 033 children that two 24-hour
recalls repeated in different seasons appear to minimize the
respondent burden and increase the relevance of the data for
aurveys of groups of children. Rush and Kristal (1982} also
considered the possibkility of vepeated 24-hour recalls in
their sourvey of 520 pregnant women. They concluded that
where a change in intake can be anticipated {as eccurs in
the course of pregnancy} the repeated 24-hour recall is
reliabkle encugh for lavge scale field studies, and that this

iz the best available dietary measurement toel for such

regearch,
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Sex differences in response teo the 24-hour recall method

have been reported in two studies. However, although this
may be a pitfall, there is no apparent indication as to how
this could be overcome. Beaton et al. (1979) conducted a
comprehensive study to exawmine sources of variance in 24-
hour recalls with a sample of 30 male and 30 female
respondent=s. Different interviews were used on different
days of the week. The authors found that the greateat szource
of varlance lay in the strong sex difference in absolutke
nutrient intake and a strong day effect in females.

Hewever, Campbell and Dodds ([(1967) found in a study of
groups of oldex people, that women tended to have better
recall of EtEhe calories and nuktrients than did men.
Similarly, Rider et al. (1984) in their comparison of 24-
heur recall, 3-day weighed diet diacy, analysis of 3I-day
composite food and measurement of «certain biocchemical
parameters (n=86 men and women, aged 39-65) found that
correlations were low for comparisons of means of males for
mest pavameters. Individual correlations for reported
protein intake and biochemical parameters, were lower for
males than for Efemales. The suthors concluded that male
subjects may require more akttention to ensure accucacy of

reporkting (and specimen collection).

The effect of age on memory was also  investigated by

Campbell and Dodds (1967) when the 24-hour recall of 100

individuals 20 to 40 years old was compared with that of 200
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individuals over 65 years of age. Results indicated that
younger regpondents liwving at home remembered better bhan
older ones in ipstitutions, even though in the lakter case
food intake is 1likely te be more  repetitious and
stereotyped, Meredith et al. {1951) evaluated diestary
records of 94 rural school children by comparing it with
actual intake. Using a wvery strict criterlon, only 6
children accurately identified the number type and amount of
food items eatern. However if the combination of mother and
child is wusged for the 24-hour recall of the ¢hild, this
problem can be alleviated ko some extent, as the mother is
invariably largely respeonsible for preparing =nd providing
the child'a me=ls, {(especially in the c¢ase of very young
children who are inarticulate and/for have no sen=e of Lime).
Koh and Caples (1979), in their study of the nutrignk inktske

of low income black famllies, interviewed both parents.

Children and possibly adolescenkts in particular tend ko have
many snacks between msals, when =z=uch items as swesks, chips
and cold drinks are consumed. Cresxswell et al. (19283)
emphasiﬁe the importance of prompting of poseible eating
times and purchase opportunities {(i.e. using pocket money)
of such items during the 24-hour recall. In their
investigation of rCthe dietary pattern of 270 third-year
secondary schoolgirls in Glasgow, they found that additional

snacking was prevalent, especially in the avenings.

3ince parents need net necessarily he aware of their

children*s intake (in addition to what is seen to be

28



consumed at meal times) children must always be intarviewed

as well,

{(f) Cost-efficiensy and other practical considerations

The 24-hour recall, being an interview method, has many
important advantages over other metheds. The foremost ars
the representativengss and the large size of the sample. Tha
respondents can be cheosen by random sampling, which is net
alvays possible with other methods (Pekkarinen, 1970). Since
iﬁteruiewing only ktakes 15 te 50 minutes per tespondent, on
an average 30 minutes in most surveys, it is poasible to
collect a large sample asinag & small number of
investigators., An experienced interviewer is  able to
interview 10 to 12 persons per day in one place. The method
is 2lso inexpensiva when somparad to other methods, since it

does not reguire large numbers aof trained personnel with all

necessary equipment.

The interview causes anly slight persanal inconvenience to
the respondents, vwhich i= an advantage, if the survey is to
be repeated to record e.g. seasenal variations {or for some
other reason). 'The method is not believed to change Gthe
normal diet of the respondents. However, this is not guite
certain, since respondents way give untcuthful informaiion

on purpose. For this reason it is important to use cross-

checks {Pekkarinen, 1970),

b dravwback of rthe interview method is that it makes larger

reguiremsnts on the personzal characteristics of the
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investigator than any other method. For this reason special
attention must be paid te the selection of inkerviewers. In
a cross cultural sitvation (as is found in Cape Town),. if
lnterviewers are selected 80 as to reflect tha cultural
group they will be investigating, they will be able to
explain what is required of the rtespondents in &8 manner
which is meaningful to them and they will know how te elicit
the reguired informakicn and record it in a standardized
format. In Ethis way, not only are cultural and religicus
barriers overcome, but problemz inherent in dealing with
respondents with a generally low level of education (who may
only be =semi-Yiterake) are also dealkt with., The 24-hour
recall has heen used successfully in several studies
including respondents of different cultures (Richarcdmgn et

al., 1982; Farris et al., 1984} and with low income groups

{Eoh, 13279).

The switability of the 24-hour recall method is further
justified by the practical advantages for the respondent: he
does not have to search his memory over a long period of
time or keep = rcecord of this intakey; as iz the casa with
the food freguency intecview and the diet history (which
therefore suffer from inaccuracy). It does not cost him
anything, other than a 1little of his time: at his own
convenience. He does not aven have to exercise much mental
effort as the interviewer will prompt his memory and record
the data. There is thus a low respondent burden:; and

consequently a high response rate.

40



{g) Local Studies

Relatively few studiesz have been published in Soukh Africa
involving large samples of the semi-literete sector of the
population. UOnfortunakely in Lthe few which exist, the
motivation for kthe choice of wmekthod is not supplied, and the
wmethod vused is not well deacribed. The 24-hour recall

appsars to predominate in studies which attempt to quantify

food intake,

The one study which did not include the use of the 24-hour
recall methed is one invelving a series of dietary snrveys
{Lubbe, 1972} of a total of 2 164 Pretoria school children
from four racial groups (i.e. White, Black, Coloured and
Asian). The dietary surveys involved two technigues, one of
which was a newly devised "modified dietary history" {MDH}
method applied toc all subjects, &and the other an extensive
7-day "precise weighing” (PW) technigue applied te a sob-
sample of 30. The MDH method, which has been devised by Ehe
NNRI, had been proved (Lubbe, 1968} to be at least as
satisfactory for obtaining reliable data as the PW method.
However this is kased on the "habitual™ intake; the aim
keing teo obtain a typical menu for an average day. {In the
pilot survey which was conducted for this study, it was
found that individuals did not understand what was meant by
"ysual" inptake, because intake is =zo wariable). Lubbe alse
mentions that ikems listed in the day's wenu are then
weighed, but she dees not explain what procedure is fallowed

when these ifems are nobk present in the household.
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Walker et al. (1982} fnvestigated the breakfast habits of
4 717 South African pupils aged 16 to 18 years. The sample
included rural and urban Black, Indian, European-African-
#alay and White pupils, The pupils were interviewed by means
of simple food frequency guestionnaires. From this,
qualitative data was obtalned. However, in crder to obtain
guantitative data on nukrient intake, a 24-hour recall was
administered to a sub-sample of pupils. Obviously ths food
frequency guestionnaire wax not quantifiable, and the 24-
hour recall was the most suitable kechnique for obtaining

the necessary quankitative data.

The 24-hour recall methed was alse used by Richardson et al.
(1282} in the Tranavaal on & total of 1 601 Black, Coloured,
Indian and White pupils agad 8 to 17 years in a atudy aimed

at determining the varisty of food items consumed by South

ARfrican =chool childrsen.

In yet another investigation of school children (Steyn.
1983} in which khe =ucrose consumpktion and dental healih of
843 12-yesar 014 wWhite, Coloured, Black and Indian Cape Town

pupils was studied, the 24-hour recall was alse chosen.

The Coris baseline study (Rossouw et al., 1983} on risk
factars of ischaemic¢ heart disease includes only Whitesz, but
it is of interest that the 24-hour vrecall method was
selected for determining dietarvy intake. This was

administered by interview Lo g 12% sub-sample af
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approximately B60 males and females between the ages of 15

and &4 years.

However in a study of risk factors fer corconary heact
disease [Steyn et al., 1985) which inciuded coloured people
in the Cape Peninsula, a dietary guestionnaire was
administered, which included a 24-hour dietary recall. This
cross-sectional study included a randam sample of 975 males
and females aged 15 te €4 years. Wo information regarding

the validity of the method is provided.

Conclugions

In the 1light of the above discussion and review of the

literature, the following general conclusions were drawn in

the context of this study

£i) The 24~hour recall i a suitable, practical cast-
gffective tool for the proposed distary iIntake
assesamant.

fii) The validity of the method will largsly be ensured by
a large sample size.

{iii) 24-hour recalls should include weekday and weekend
data and should be conducted during different
Seasons.

(iv) Information from the person preparing the food must
bg compared with Ethat of other members of the
househald - parcticulacly in the case of vyoung
¢hitdren and Lthe elderly. This would serve as a

cross-check.
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() Respondents = children and teenagers in particular -
should be prompted as to possible eating and drinking
periods and purchase opportunities, as "unstructored"
anacking habits may result in certain items being

forgotten.
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CHAPTER 4
HETHODOLOGY

1. DESIGH OF FIELD WORK

It was thus decided tg administer a 24-hour recall to sach
member of randomly selected households in areas representing
diffecrent cultural and sotic—economic aroups. Trained
interviewers administered ths queationnaires, ensuring that
week and weekend data was obtained. Two surveys wvere
conducted - one in  summer, Lhe other in winker, te account

£or seasonal variation in digtary intake.

2. SAMBLINC

A =zample of 100 appropriately cheosen households was taken
from each of the areas accommodating the follewing cultural

socio~gconomic groups :

(i) Low income 'Coloured
(ii) Middle income 'Coloured’
{1ii} Low income White

{iv) Middle income White

It was decided te exclude Black groups mainly since they
form a small proportien of the Cape Town population. This is
indicated in Table &, which has been drawn up acgording to
the Central Statistical Services' wunpublished 1980 Census

Data.
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TABLE & POPULATION BREAKDOWN OF GREATER CAPE TOWN - 01 STATISTICAL

RECION
{iroup Totel Number Percentage of Total
Whites 470 6786 33
'Coloursds’ Fal /0% 53
Asians 16 683 1
Blacks 182 @482 13

Central Statistical Serviceas {198%)
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Furthermore, there would be problems associated with &
survey of the Black group becavse of a language barrier as
well as significant culturz] differences in eating habits.
There is alse a high crime rate in black areas, which would
be hazardoua for interviewers. These fackors would have lent

an vnwarranted degree of complexity to the study.

The hzian group was also exeluded, as Asiznsg constltute only

1% of the Cape Town peopulation.

Because thers was a limited number of interviewers available
and since Lthe majority had no transport, they ware
esegnkially cenfined to specific gecgraphical areas, i.s,
near to  their own homes. Conseguently, this limited LEthe

numbay of strata {i.e. feowir basiec s=trata)l and enforced

cluster sampling.

Howaver, the chosen sampling procedure would be sufficiently
representative of the cultural composition of Cape Town. A
total of 300 to 400 househelds was included per season, and

each member of the haousehcld was interviewed.

Preliminary results aof the 1980 census were nokt available at
the time of Ethe survey, so it was not possible Lo ensure
that the age distribution of the sample followed that of the
census_ Comparison was only possikle later and adjustments

could only be done retrospectively.
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For logistieal purposea, it was convenient te use the
household as a basic sampling vwnit, as access could be
gainaed to a group of people in ane wvisit. Forthermore, the
validity of dJietary data was enhanced, as Lthe person
preparing the meals could give wvaluable information on food
intake of individuala in the househaold, methods of
preparation and pottion sizes. The recalls within each
houvsehold could be compared to check whether a reasonably

consistent pattern emerged.

Interviewers were instrueted to take every secand oc third
house on streeats in certain demarcated areas. If there was
no response, they were to go to the next second or thicd
house, Since the interviewgrs were in almoskt daily contack
with project staff, it was thus possible to monitor the

sampling procedure and to deal with queries as they arose.

Figure 1 is a map of Capa Town WwWith areas covered in the
survey indicated. R demographic description of these areas,

is included in Appendix (1.

3. THEORETICAL YALIDATICON OF OQUESTIONNAIRE DESIGH ANWD
INTERVIEW PROCEDURE

It is not always possible in dietary surveys to usge
elaborate and time~cansuming investigation methods.
Practicable, easily managed, economical and reasonably wvalid
and reliakle methods are desirable, and should he developed,
The dietary interview method seems to satisfy these criteria
{Eacvetti and Knuts, 198l1). It is quite clear that the moce

complex the procedure, the more difficult it is teo recruit
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subjects, and the more likely ikt is that the progedure will

modify the consumption patterns (Hegskted, 19B2}.

In evolving a suitable techrigue to investigate the food
intake of families, Hetftleton a2nd Helscon ({1980) censidered

the following criteria to be necessary:

1. Accuracy of individval measuremeng

2. Base @f recording

3. Least subject metivation reguired

4. High ceoperation rate in a random sample.

The procedure uvltimately developed is to a large extent
determined by the educaticonal standard of the respondsnts
{Pekkarinen, 1970). Methods which reguire a high degree of
invelvemant by the subjects, may also introduce sample bias
as only Lthe more Jliterate and numerate indlviduala may
participate (NettleEkon and HNelson, 1984}, A cvomplex
procedure applied to a semi-literate population would bhe
confusing, time-consuming and generally frustrating for both
interviswers and respanrdgnts and thus may nct even yield

valid resultks.

Format of the Ougstiornaires

There are basically two formats which could be used for a

24-hour recall guestionnajire:

{a) a closed farmat where foods are preregistered and
precoded

(bl an open format
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In {a)} it is necessary to anticipate £foods and dishes which
could be consuomed and to list them all. This yields a
lengthy questionnaire which the interviewer has to page
through to locate appropriate items. This can be time-
consuming, and may limik validity as the interviewer is in a
sense forced to make a cheoice frem sst responses which may

deviate greatly from what the subject actually censumed.

With (b) the interviewer merely liasts all items actually
consumed. The subjects are asked to recall all the foods and
amounts eaten meal by meal during the day preceding the
intearview, including all foods,; =nacks and drinks consumed
between meals. The interview proceeds from the first morning
meal to the last snack before the subject went to bed that

evening (Karvetti, 198l1). Coding is completed at a later

stage.

This method has been used successfully {Karvetki and Knuts,
1981; HNettleton and MNelson, 1980; Lai, 1982; Rossouw, 1983)
and under the cicvcumstances of Lthis study, seemed most
appropriate. In addition to the advantages outlined above,
there was also the consideration that it was the most simple
and straightforward method - particularly necessary for the
semi-literate sector of the populakion studied. Furthermore
this simplicity gave the interviewers the time in which to
concentrate on recording each item as gccurately as
possible., Because of Ethe valeable experience all cthe
interviewers have had in conducting interviews, Lthey were

able to draw on this in explaining the purposes of the
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survey and procedure to be followed, in terms whlch were

meaningful to the reapondents.

The Recording of Foods

Since the 24-hour recall is a rekrospective inkerview of
foods already eaten, it is impossible to weigh the items.
Respondente must thesrefors describe portien sizes (with the
assistance of Lthe interviewer) so0 that weights may be
assigned to them. Food models can be of great heneflit in
this respect., as they permit zasy and rapid identification
of food items. The commercially made ones are particularly
usaful as the weight of sach item is inscribed on the model.

Unfortunately these wers unobtainable for this study.

Household or homely measures for recording items hbave
howgver bean used in several studies for estimating group
intakes (St. Jeor et al., 19B3). The Iloss of accuracy makes
them unsvitable for determining true individual intakes
{¥oung, et al., 1953; Bransby, Daubney and King, 1948;
Eppright et al., 19532). Pekkarinen [1970) describes the usze
of househeld measures as being “a reasonably accurate
gatimate of the total food intake", in her review of methods

and techniques.

Comparative stedies have shown that generally eatimates of
group intakes based on household measures are slightly
éreater than those obtained by the weighed inventory mebhods
{Bransby, Daubricy and Kinag, 1948; Eppright &t al., 1952).

However,; Lhese ware earcly studies. A more recent
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investligation by Hettleton and Nelson (1280) compared
household measures to a semi-weighed method (whereby the
total quantity of food prepared is weighed while iks
distribution between family members is recorded in household
measures) and found that for their samplé of 28 individuals
{from eight families), the mean group differences were leas
than 5 per cent for all nutrients. They foornd that the over-
estimates for certain nvtrients were considerably smaller
than those reported in the much earlier studies. They
attribute this smaller difference between household measuvres
and weighed intakes to the large number of commercially
prepared foods which are now available. Pre-packed foods
have their welghts inscribed on them, and thus serve as
accurate food models. This is in marked contrast to 25 to 30
years ago when there was more home preparation and baking.
They thus cencluded thak the use of household measures was a
suitable technigune to assess group intakes as cooperation

rates would be high.

In practical terms, Pekkarinen {1870} describes the use of

household measures as follows @

"The amounts consumed “are expressed in houwsehold measures,
such as glasses, cups,; slices, bits, spoons, portions, etc..,
sinece yvery few people can estimate amounts directly in
welights., When the interviewing takes place in the homes of
the respondenkts, as is mostly the case, Lthe amounts

mentioned can be checked and then converted into weights*.
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However, conversion to weights by the interviewer would not
have been practical in this study, as it would have reguired
fairly inkensive training, and would have taken up more of
her working time. Her Eime was at a premium, a5 the average

interviewsar was kept extremely busy merely tracing housshold

memnboers.

Consequenktly the household method favoured was that fiest

described by PRranaby and Wagner (Mary, 1971} and later

adapted by Nettleten and Welson (1980}. This mathod raguired
all food to be recorded in household wmeasures: cups and
glasses used for beverages were calibrated by wvolume., The
gpoons normally wused in the household were calibrated by

volume. The weights of described portions were estimated

from rveal foods.

4 further modification of this method was used in this
study. VYolumes of items ware ascertained and conversion to

weights done subsequently. This is described in another

agction.

In order to assist respondents in their determination of
portion sizes, it was decided to adapt the use of “graduvated
food modela" as described by Moore et al. [(1967) : "A saries
cf visual models were arranged in 'piles', qla=ses, ordinary
cups, slices or packagez to resemble the usual manner of
serving. Fer realism, various sizes of cups, mugs and
glasses were collected, and to reduce each series Lo thr=e,

ynused or unpopular sizes were gradually disecsrded. Volums
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models of ovdinary cocked foods were eonfined to three
types: rice, kidney beans and gresn nocdlas, These were left
uncooked a8 it was feli they loocked seificiently like a
cooked vegetable te serve as a wodel. Hot paraffin was used
to coat and thus firm the modals which were arranged in a
pile, representing a serving on a plate. Three volumes were
used - teaspoon, desert spoon and tablespoon. The authors
also describe how meat and cake models were made. In testing

the effectiveness of the models, 1t was fsund kthat both men

and wowmen tended to raise their esstimaktes of wusuval-size
servings when offered Lthe food models. This encouraged
confldence in their use, since it has b#en the experience of
the Interdepartmental Committee on Wational Development that
respondents in dietary surveys freguently under-estimate
rather than over-estimate individual foed intakez when the
recall method 1is used, as compared with the weighed food
method (i.e. part of the flat slope syndrome). The
nekritionists also believed that the models improved
agreemsnt between husband and wifse, and perhaps accuracy

regarding usual size of servings. Furthecmere much time was

saved.

Only certain aspects of this method were adopked in this

survey. This is also described in ancther geckion.

To enhance identification of gnack fogods during studies aof
children, using the 24-hour rszall, Farris et al,. {(1984)
used a Product Identification Notebook. However: it was felt

in this study that empty containers of commonly used
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commercial producks would he more effeckEive, as thers would
be no confusion about the size if respondents could identify
the actual ccontainer. Interviewers were also given a list of

additional items with their volumes.

Te improve the accurate identification of food items,
intervievwers were alss asked ke describe briefly the method
of food preparatien {i.e. tnoiled, £ried, etc.) and the

origin of food (fast food, home-made., etc.) as described by

Richard and Roberge (1902).

. Interviewing the Family

It became clear from the ocutset, that while the head of the
household's permission was necessary for antry to be gained,
the cooperation of the housewife was vital. Not cnly was she
mainly responsible for food preparation, but was also im a
position to enlist cooperakion of all members af the family.
The cooperation rate would need to be &t least as good as
the rate for welghed surveys, arocund 70 per cent ({Marr,

1971) for it to be regarded as svecessful.

The housewifs or mother was alsc the informant for young
children, although as is recammended by Koh and Caples
{1979} for subjects aged six to twelve years. both the

parents and the child should be interviewed.
One advantage of interviewing Zfamilies in their homss., was
that invariably several individuals could be inkterviewed in

one visit., Furthermare, during that visit containers used
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could be measured and interviewers could ba shown typical
foods used. Facilities available for food preparation could
be inspected and discussions could be held in this context
about methods of food preparation. This procedure has been
recommended in several studies (Hopkin and Ellis, 1980;:

¥Youland and Engle, 1976; Hettklekon and Helsan, 19840;

Pekkarinen, 1970},

Interviewers, if specifically trainad, can alse help teo

"uncover" snacks or betwsen meal consumption by probing
{Youland and Engle, 1976). Moreover cross=checks wikh other
mémbers of the family can al=c assist in the identification

of previcusly forgotten items,

Frank et al. (1977) and Cresswell et al. (1983} report on

the value of linking ackivities and times to foods eaten

when prompting respondents, e.g. @

- "During school break, did you eat or drink anything?™

- "Were any of your favourite shows on T.V. last night?
Did you eat or deink anything while you watched T.v,7"

Hentioning locatiocns or situakions which are often

accompanied by eating can help respondents to recall easily

forgotten foods, e.g.:

- "bpid you have a snack when vou first got home after
gchool fwork?™

- *Did you go te =2 meeting, football game or party last
night? Did they zerve refreshmenktaz”

In this way a picture is gained of the family lifestyle

which makes cross-checking easier and more valid.
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4, PROCEDURE IN THE DEYELOPHMENT OF THE QUESTIONNAIRES

The guestionnaires are included in the Appendix. They are
self-constructed and were formlatad according to the
variables to be measured and in keeping with ths abilities
of the interviewers concerned. The questlonnalres avre in
some respect like an interview schedule, as the interviewors
were given a framework in which to operate buk wused their

own words for explanations, _Ep& te elicit the reguiyed ...

informaktion for which they were krained.

Each respondent's gquestionnaire had a secticn vhere personal
and demcgraphie data could be entered in set or closed

responses. An open format was however chosen for the 24-hour

recall section.

Separaktes questionnaires were alsoc drawn up for each
hovsehold to record household composition data, as well as

other demographic varisbles. This was latar nsed far croas-

checks.

The Fivrsk Drafce

These were chacked by peer review, for face and content

validity before being printed.

They were then initially pre-tested to determine whether the
guestionnalves actually ‘"worked" and whaether sufficient

space was provided for a&ll the entries.
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The questionpaires were then again pre-tested by an

experienced interviewer {whoe had taken part in a previous

vnpublished study on liquid consumption} in an area where

respondents ware of a low educational standard and whare

crime was rife and the rate of alcohelism high. It was
'

thought that if the 4questionnaires worked in such an area,

they should be suitable in areas with fewer sccial problems.

Five households were sapproached in this testing phass; and

the following aspeck=s were assessed :

{i) the type cof reszponse, as it was not peszible to
predict the #xtent to which people could be sxpected
to cooperate

(ii} The guality ot response, i.e. the internal
cunsisteﬁcy #f Lthe. completed questionnalres and
diaries

{iii) the relevance of the guestions and format te the
overall obijgctives

(1iv) the degree of accuracy and detail wvhich ¢ould
teasonably be requested, and whether this was

appropriately recorded for analysis

{vl the average time taken per interview and per
household
fwi) the means by which “"volume of utensil®, and portion

size data could be cellected
(vii) who should bhe ints#cviewsd when respondents ace unable
to give the iaformation accurately themselves {e.qg.

in the case eof very younqg, very old or even retarded)
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{viii) the way in which information on alcohol consumption

could be slicited

(ix} any significant and vnforesesn problems.

It was found after checking the guestionnalres thoroughly,
that they worked well, and that the proposed methods of

recording portion sizes and volumes Were sufficiently
accurake,

The Sscond Drafts

The actual interviewers who participated 4in the survey
piloted these drafts, Each of thewm tested the guestionnaires
of five households. In this way. thay were tested on a total
of 20 families in four different areas. The guesticnnaires
were assessed by checking the above-mentioned aspects. As it
was not necessgary to make any changes, the final set of

questionnaires for the actwal survey was then printed.

The Final Set of Questionnaires

The final set of gquestionnzires was printed on different
celoured paper to aveid confusion and ko permit

differentiation at a glance. They consisted ef the

following:

{a) The BFlacement Questionpnairce

This was designed so as to previde information on the
hausshaold composition, as well as the age and sex of each
member of the houseshold, This guestionnalre was completed by

the interviewer once Lthe head ol the housshold had agreed
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that all members of the household would participate in the
survey. It enabled the interviewer te check that all members
of the household had bezn interviewed, and served as a
cross—check in the subsegquent editing and coding phases. It

alsc assisted the persons  who checked up an the

interviewers.

(b} The Recall Questionnaire for Children and Adults

Thiz was designed to repeat some of the placemant

information to aveid any confusion if the gquesticonnaives
were separated. By comparing the placement guesticnnaire
wikth the set of recall gquestionnaires;, it was nok only
possiblie to ensure that each household was complete, but
alse to sort out any discrepancies in information. For
example, at times the head of household did ncot admit te all
the p=ople living in the heowse, in the fear that the
information wouwld result in the rental being increased. Some
individuals gave inceorreci ages, which was then contradicted
by other members of the family. Haowever, once the

information was consistent; it was regarded as correct.

Modified completion instructions weve included te jog the

memory of bhe intecviewer.

For the actuwal 24-hour recall, where appropriate, the actual
individual was asked Eto remember his/her intake on the
previous day. For wvery =mall children:; the mother would have
to supply the information, and for children up ke the age of

abhout 12 years, hoth mother and child were interviewed.
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In the case of gld peopla, who were perhaps senlle or
suffered from memory loss, the housewife or housekeeper was
consulted exclusively, or as well. In all of these cases the
interviewer had teo use her discretion. It 4id not seew
advisanle rto specifiy a standardized approach, a= Ethe
gieuation variad among areas and households. The
interviewers wasre also =ncouraged to discuss any such

probklems with the project staff.

The 24-hour recall section was completed in such a way &s to

yield the following informakion :

- The tokal! food intaks for a 24-hour peried expressed in
househald porkions, which was svbsagusntly converted to
grams. Partleular attention was given te the accuracy
of measurement of £luid intakes, and tap-water based
foods, as the interviewar measured the vessels and
serving viensils used,

- Sufficient space was proavided to enable the interviewer
to describe the breakdown or composition of drinks in
parbticular, te facilitate accurate analysis e.g9. 75ml
coffee with creamer. (This contains 75wl tap water).

- The type of feod or deink consumed at specified times
of the day. on the particular day of the week.

- Whether the food or dJdrink was consumed at home ot
elsewhere.

- The methed of preparatien of the food or drink: for

accurate analysis; &.g., homemade ginger beer will
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contain domestic tap water, whereas the commercial
variety would not.

H.E., 38 has been wmentioned, the inkterviewers merely haﬂ-tn
vecord total intake as raported by the respondents as
accucately ag possible. Ho categorization ot
information was expected at this stage. This was deone

subsequently by individuals with a netritional

packgronnd. .

{c} The Duestionnaire for Babies -t

The mothers of babies were interviewed, the babies being
defined as "children not fully weaned". This was designed to
give information on the type of feed or feeds given to the
baby {which wmight or might not <conkain tap water). The
guantity, frequency and variety of sach food item of the

pravious day's intake were rgcorded in the recell section.

(d) Ipterviewers' Instruckticns

Comprehensive instructions were formulated and given to the

interviewers in two sections.

- Addendum A conktained an ocutline of Ethe procedure to be
followed, as well as a chegklizt of the items each
interviewer had to take with her when conducting
interviews.

- Addendum B was drawn up to be used as a reference on
how food items were to be rgcordad,

All this information was however dealt with during Lhs

training sessions.
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5. INTERVIEWER SELECTION AND TRAINING

The selection of intervigwers is freguently determined by
the availability of suitable candidates. In this case it was
not possible to obtain the services of people with a
nutritional background; neither was it possible to nse focd
models (which would have made for areaker accuracy in the

determipation of portion sizes).

it was thus important to planm the stundy and the procedure to

be followed by the intectviewers in keeping with Ehese
limitations. Similarly, the training programme had to be
designed 50 aa to be as simpls as possible {an overload of
infoemation can be confusing), and yet it had to preﬁare the

interviewers te gope with all the reguirements of the study,

Selection of Inteevieyars

The best interviewers availakle were those employed on an ad
hoc basis by the Human Sciences Research Cowncil (H.5.R.C.).
These individuals ars given a basic background in research
methods and are spacifically trained toe conduct interviews
in surveys. Thair work is continually appraised according to
strict criteria, and only the most reliable workers are
employed on & regular basis. They therefore gain valuable
experience in all types of situations and are very versatile

and recepktive tc training.

The Regional Representative of the H.S.R.C. was approached,

the requirements of the suevey discussed: and selection of
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interviewers was subseguantly made acceording to the

following critervia :

interviewers had to have sufficient maturity to be able
to deal with Lthe sowewhat petsonal nature of the
information required, and to handle the intrusion into
the privacy of home=2 (mainly in the evenings when
everyone was at home}

experience was also esssntial to enable individuals to

cope with the complaxity of the survey, i.e. the

accurate description and measurement of food items.
Those with experience in nutritional surveys were given

preferencea.

potential candidates had Lo beleong to the same cultural

group as the respondents, as this would give Gthenm
insight into cultural esting patterns and cooking
methods. They would also be able to communicate more
effectively (particularly in arsas where a vernacular

iz spoken) and would be sensitive Eo nuances in

expression.

it was considered essqntial that interviewers be
mokthers as Lthis would help them btc understand Gthe
family situation {or household unit) and the
implications of food prepacation by the haousewife {ov

accarding e her instructions!)

ipgistical considerations were alseo imporktant for

convenience as well a3 becauvas of transport costs where

the inkterviewer actually worksd in the area in which

she lived
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- it wae necessary that interviewers should be prepared

ko g6 out in the lake afternoons and evenings.

A preliminary meeting was held with the Belectad
interviewers, and the reguirements of the survey and the

terms of payment were discussed with them.

In this way, interviewers were selected and dates were made

for the training sessions.

The Training_nf khe Interviewars

The training ar briefing of the interviewers was done by
means of verbal explanations {(with the aid of an ovarhead
projector), a role play simelstion of an interview, and

certain practical exercises.

In this way, the following aspects were covered :

- An explanation of the objectives of the survey.

- The method of completing the guestionnaires so that
they could be analyzed.

- Guidelines as to cenducting a 24-hour recall.

- A demanstration of portion sizes in Lerms of houwusehold
measures in the gontexkE of the proposed analysia.

Actkual foods were used for this.

This was then followed by a ‘familiarizing’' stage, when two
heougehonlds were approached by each incarviewery. This
cevealed individual proeblems experienced by them. The
guesticnnaires were carsfully marked and any problems or

inaccuracies were dealt with. Anckher familiesrizing stage
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thet kook place; when each interviewer had to conduct
interviews in a further 2 £to 3 households and thus prove
that she had overcome her initial problems before she
commenced with the actual survey. In this way the procedure

followed by all the interviewers was standardized,

Each interviewer was equipped with the following, to enable
her Eto make accurate qualitative and qrantitative

assessments of total intake :

- a set of measuring vtensils

- a calibrated measuring jug
- empty conkainers {for identification of commercial
producks

- dry ingredients {to enable respondentz o indicate

portion sizes).

A file containidg a 1letter of intreduction from Ethe
University, 2 map, a <copy of the signed contrack, and
varioues forms for record keeping were also supplied teo each
interviewer. & set of large snvelopes was included with all
the guestionnalires, 3a that the =et of guestionnaires for
gach hounseheld could be puk into a separate envelope which

was then clearly marked {i.e. area, housshold number,

address).

6. PROCEDURE TN THE HMONITORING OF IRNTERYIEWERS

s has been mentiensd, the survey interviews sz sueh did
not commence until each interviewer had proved that she wWas

able to fulfill the reguirements of the survey.
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Generally., the interviewsrs were than ssen weekly: when
completed forms weres checked and adherence to protoecel
monitored. They were however in telephonic contact with
project staff almost on a daily basis, a5 Lthey were
encouraged to discuss problems and gqueriges as they arose.
They were also asked to discuss their insights into the
raesponsaes 9f Lthe intaerviewees. MHotes were kept of such
commente; as possible explanatiovns for brends which may have

subsequently been revealed by the analysis.

At certain stages in the surveys, checks were conduckted by
independently trained interviewecrs who did not know the
original interviewers personally. A vrandom 10% of the
sampled households was usvally checked, but in certain cases
where the accuracy of the interviewsar or interviewers was
possibly suspeck, this was increased to 20%. Buring the
chegk~ups, parts of the interviews wera repeated, and the
respondants were asked questions as to how the original
interview had been conducted (e.g. how much care was taksn
in mgasuring portions, asizes, etc.]). HNotes were made of
comments made by respendenks. Comparisons between Cthe
original set of guestionnaires and the subsequent ones, very
clearly revealed wheather the first interviews had been
preperly conducted or if any short cuts had been taken.
Where there was any doubt, the original guestionnaires were

rejected the interviewers asked to stop.
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7. TI DOLT

Two surveys were conducted. The first took place during the
winter meonths of July and August of 1283, and the summer

survey was carvied ogut im February and Margh 1984.

Interviews were conduckted oan Mondays Lo ridays as
interviawers could neot be expected to vwork on Saturdays and
Sunday This provided 24-hour recalls from Sundays (l.e. the

day prieor te Monday) to Thursdays (the day before Friday)

and_thus_snsured _that. there was. ane_weekend—day--and-a--Spredd-- -~ -
of week days. A tally was kept of the questionnaires to
ensure that there was an even spread of interviews for each
day. Two month ends were =lxo thus included in each sucvay
to account for the variation in intake which frequently
occurs owing k¢ the relative amount of wmoney available for

food in the coursa gof a month, and cultural events.

8. THE DSE AHD APPLICATION OF FOOD COMPOSITION TABLES

Widdoweon and MeCance (1943), in their discussion on the
scope and limitations of food tables, wrote : "There ére Lwo
echoole of theought about food tables, One tends to regard
the figures in them &s having the accuracy of atemic weight
determinations,; the other diamisses them as valuelsass on the
grounds that a foodstuff may be so modified by the soll, the
season, orf its rate of growth that noe figure can be &
reliable guide to its compomition. The truth., of course,
lies somevwhere betwsen these points of view". Bransby et a2l.
{1943} cite large differences beatwasan calculated and

chemically analyzed nutrient valuez for individuals, More
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recently Groover et al. (1967) were concerned about "the
remarkable inaccuragy of data from dletary surveys in our
field studies'. They carried out a series of tests comparing
analysis and calculatian in different situations and
caencluded that if guantitative statewents are to be made,
dietary survey data should be checked with Betual
celorimetric determinations. On the other hand, Buszinz et
al. {1966} found that ‘'the values obtained by calculations

from tablex of food composition are not significantly

——————— -~ dYEfETWAL ELEOm Ehose OBEained by the chemical analysis of
replicate meals collected during the same 7-day peried’.
Pekkarinen {1967} using a food table composed largely of
analytical data of local feods, found clese agreement for
individuals between the calculated wvalues and chemical
analysie feor protein, fat and energy. She concluded that
bgcause agreement was so0 good, 'chemical analysis is not
necessary for the control of calculaticons'. There ware
differences,; howgver, hbstween the analvzed and calculated

values for polyunsaturated fatty acids.

These conflicting statements imevitably raise the quastiaon,
can Lables of {0od composition be used for determining the
consumption pf individuals? #Whiting and Leveeton (1980}
reviewed the literature and compared the results from
concurrent analysis and caleculation of some 300 weighed
diets. They examine briefly the errors inherent in
laboratory analysis, and discussed the compilation <f food
tables. The authors concludesd that the comparison of results

from the ktwe methods of processing the =ame data showed that
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for protein and calories the calculated values for more than
50% of the total number of cases fell within a range of 10%
of the analyzed wvalue. In 1966 Engels et al. {(Pekkarinen,
1970) referred ko the "pekter analytic methods and
technigues which are available at the preszent time'. He also
concluded that changes in c¢nlinary and table practice may
also affect the comparisons made between apalyzed data and
data based on food tables. It is important, therefore, that

the food tables used should be appropriately matched to the

foods which arve eaten ({(Marr, 1971). It has been noted that
when calewlation and analysis have been found te agrese, the
research workers are using 'a food table composed largely of

analytical data of local foods'! {(Pekkarinen, 1967).

It can thwus be dedoced from this examination of the
literature that absolute agreement for every individual is
not achieved. Alsc: of course agreement is better for some

nutrients Ehan others. However, Lecanse there i3z a clase

assoclation between the calcnlated and analyzed values it is -

possible to compare individuals' intakes relative Lto each
gbther and to compare groups of individuals both in terms of
means and at the extremes of LEthe distribotien for scme

nutrients {Marr, 1971).

Certainly food composition tables have heen used in szome
major American studies. For example, they were used in the
Ten-State Wutrition Survey conducted frem 1968 to 1970
{Schwerin et al, 1981) and in both the first and second U.5.

Health and Nutrition Examination Surveys (HANES I and IT)
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carried put from 1252 to 1970 and 1976 teo 1980 respectively

fWational Centre for Health Statistics, 1%83; Youland and

Engle, 1976}.

Furthermore it is important La use tables which are composed
of lecal foods i.e. 1local commercially produced foods as

well a5 local recipes.

Racausdg the moisture coantankt of foods is one of the easiest

components I[o detecmine accurateliys and also possibly

subject to likkle wvariation, it was decided to use food
composition tables to calculate the liguid intake from the
24-hour recall data in this study. Tha Food composition
Tableg of the National Research Institute for Hutritional
Diseases (Gouws and Langenhoven, 1981} which incorporatas

local information, were used for kEhis purpose.

©. EDITING AND CODING

The guestionnaires for the 24-hour recall were designed zo

that cedes could be entered directly next to each food item.

This made it possible to check the codes against the

original entries made by the interviewsrs. Four codes were

entered next to zach food item

- the relevant food codg from the HRIND Food Composition
Tables {Gouws, Langenhoven, 19B1)

- the mass of Lhe item in grams

- the category of the moisture contant (see categories
{2), (b) and (c) upder "Objectives")

- whether the il1tem wag consumed at home or elsawheres,
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Procedure folloewed in editing and coding:

As has been menkioned, regular contact was maintained with

the interviewers, who then submitted completed

questicnnalres at regular intervals. Several editing and

ceoding phasex then followed.

(i) Upon recelpk of guestionnaires by the rcesszaccher,
they were parsonally checked for complekansss and for

a reasonable degree of consistency within family

tinit8. AE £his stage, the more ocbvicus dsfacks ware
spotted and where necessary. sets of queationnaires
were rejected and additional households approached to
replace them.

{(ii) In tha subsaguent coding stage a more dstailed check
was possible, and again whers necessary, question-
naires could be rejected. However, in most cases
seamingly impossible or uwnlikely responses could be
queried with and were explalined by the relevant
interviewer, and these comments wete neted. In this
coding phase, each food item was asaigned a code, kthe
partion size converked ko a mass axpresssd in grams,
and a thitd code added which categorised the liquid
component of the item. This coding was carried out by
the author and two okbher coders with a sound
knowledge of food preparation, who were trained and
suparyiszed by the author. These coders ware also in
constant centact with projeck staff teo guscry unusual

items which cropped up, and in this way

standagdization was achieved.
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(iii) The final manual editing and coding phase was carried
cuk by a third coder, ({also trainesd and supervised).
who had a gualification 3in Home Economies, and thus
an understanding of food apalysis as well as food
preparation. This coder again edited all the
questionnaires; again checking for coqsistency and
alsc checked the actual codes against the food items,
and finally the conversion of the portion size Lo
mzs2. This coder had also been an interviewsr in both

surveys and was thus familiar with the procedure, and

had insight inte the proklems encountered, She
queried seemingly unlikely responses and/or codes
with the author, and at% times referred them back o
the interviewer. This stage thus further guaranteed
that the data had been looked atk critically, and that
the coding was in fact standardized.

(iv} The coded data was then entered o©on ko a separate
sheet which was drawn np in a format suitable for
punching.

{v) The daka was additionally checked for consistency and
valid codes by a compukter prograsme. Extreme or
unusual values for parameters were checked against

the original guestionnaires.

Standardization of portion sizes

3tandardization was necessary in the case of scolid and some
semi-solid foods, Liguids vera easily and accurately
measurad, as the respondents couwld indicate which vessel had

peen used; or which commercial product had been consumed,
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and the interviewsr was then able to measure the volumes,
using a measuring jug (and water). Heowever, 'a slice of
vake', or 'a large chop' and 'a piece of sausage', was open
te wide interpretaticns, and thus subject to far more errvor.
This problem was overcome in the following ways :
{i} interviewers were supplied with dry rice and cats

which they used feo simulate ihe portion size of

certain feod items (e.y. servings of porridge,

vegetables). Once the respondents had indicated the

“ size of the portion by heaping the rice or cats, the
volume was measured and recorded.

(i1} standard meat portions [('large., medium and =wall'),

. slices of bread and cake, and fruit and vegetable
sizes {(where these are eaken whaole), were measured
out and shown to the interviewers in the briefing
sessiaon. In this way consensus was gained as to what
constituted a large, wmedium or small irreqularly
shaped s¢1id foed, which could nok be measured in
terms of volume.,

{iii) a standard reference table was drawn up (Robinson,
1972) for use in cenverkting household portions to
gram weights for computerization. (The NRIND Food
Quantities manual (Langenhoven ekt al., 1986} which
has such standard tables for Sauth tfrican
conditions, was not available at the time the

analysis was performed}.

Wote that &although the measurement of Lthese solids is

somewhat rough, these foecds generally have a low moisture
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content,; and their gontribution to a 1liguid  intake i=
relatively low. However, Lthe ligquids and semi-solids which

wareg more significant to the study were far more accurately

measured.

Major Assumptions Made

{1} Assumptions were necessary when sither the respondent
or the interviewer was unsure about the way in which

the companents of certain drinks were proportioned

{for example, how much milk was added to a cup to tea
or coffee, to "whiten" itk%?). A 8Bmall number of
informal experiments was carried out to estimate the
average volumes of. for example, milk in tea, and
squash. These assumptions are indicate below:
Tea/Coffee with milk to whiten:
20ml milk in 'tea cup' (capacity 125-150ml)
40ml milk in mug/‘'coffee cup' (capacity 200-250ml)
75ml1 in large mug {capacity 300ml+)
Cordial mixed with water:
25% of volume consumed - cordial
75% of volume consumed - tap water

The interviewers were always able to provide Lhe total

volume consumed buk not necessarily Ethe proportions of

components.

{ii} Assumptions were also made in assigning the code for
the category of the water in foods and £fluids {(i.e.
categories f{a), {b) and {c} mentioned under

"Objectives"). These assumptions were only applicable

75



in the case of mixtures where the components could
not be separated ocut. (If separable, they were listed
separately with the appropriate water categary code

next to each item).

For example; homemades "atew" is a cowbination of meat and
vegetables in a tap-water based gravy ~ all mixed in unknown
proportions. If the food code for “meat and vegetable stew"

was used, it was essential that only one water category code

be assigned to it, even thought he gravy fe=ll under category
{a} - local tap water, and the moisture content of the meat

and vegetables fell under category (¢) - non-drinking water.

In all these cases the water category code of the component

present in the areatest praportion was used. In the case of

stew, this was category (a), as the tap water based gravy is

the major component.

10. ANALYSI3 OF THE DATSH

The tational Research Inmatitute for Wutkritional Diseases
{NRIND) food tables (Gouws and Langenhoven, 1981} are also

avallable on magnetic tape in a form direckly usabla in

cemputar analysis.*®

The data from aach queationnaire was processed by & computer
program which read the code item for each food entity and
its guantity and then calculated the amount of water and
protein in that entity using the HNRIWD food tables. The

wakter content was categorised as :
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fa) ELap

(h} commercial baverages

{c} water bound in food

and the amounts for each category were added fer =sach
individueal. The total protein consumpticn was alsec
calculated for sach individual for an independent check of
the validity of the consumption data, Each individval's age,
sei, area of residence and type of snvironment was recorded
in the =ams dJdata record as the liguid and protein

consumption records,

The oubtput from this program was further analyzed by the
BEMDF package of statistical programs (Dixen, 1983) to

produce the resulks given in the next chapter.

*Supplied by the owner, the Medical Research Council, who
are the copyright helders and used with their psrmission.
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CHAPTER 5
RESULTS AND DISCUSSION

1, INTRODUCTICH

{a} Choice of sampling areas

For each of the two surveys done {i.e. Summer and Winter),
approximately 100 appropriately chosen househoclds were taken
from areas accommodating each of the £following socio-
economic groups, This thus yieldsd a total of 300 to 400
households per survey.

{1} Middle income 'Celeoured! - Succey Eskate; Greenhaven,
{ii) Low incomez fColoured: - Bonteheuwel: Grassy Fark,

Hanover Park,
{iii) Middle income White - Gardens; Llandudno:; Milnerton,

{iv) Lov income Whikte — Broocklyn.

The cheices of these aceas were based on information on
socio-economic status from the 1970 papulation census as Lbhe
1980 census data was not available at the Ctime. Areas were
chosen which were in close proximity ko the homes of
interviewers for logistical purposes, and to ensure that the
interviewers would be familiar with cultural habits of the
respondents (Figure 1). The demographic charagkaristics of
these areas included in the survey are given in Appendix Cl.
The resulting sample thus included & cross-gsectian of khe

cultural composition of Cape Town.
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{b} Divisicen inte Populaticn Groupings

It was desided Lo distinguish betweaen '"Whites™ and

‘Coloureds’ becanse of cultural difference in sating habits.

In fact, cultural differences subseguently proved to have a
stronger influence on consumption patterns than income, thus

making the distinction meaningful,
Thia is illustrated in Table 7, whers it can be seen that
the difference between the  groups was  greatsr than

differences within the groups.

{c) Sawple based and 3tandardized rcates

A difference exists between the age and sex distribution of

the population, as reflected in the 1980 census and that

sampled in the survey.

The age distribution of the =sample and the population are

compared in Tables 8 and 9.

To ascertain the effeck of the bias, both the mean liguid
consumption from the sample figqures, and age standardized
mean consumpktion figqure based on the census population
(aAppendix €, Table C2), were calculated. Typically a
differencs of less than 10% between the two s82ts of figures

was found. These results are found in Tables 10 and 11.

=18



TABLE 10 MEAM LIQUID CONSUMPTION (BOTH SEXES COMBINED)(mf/hd.d}

Whites 'Coloureds'

Tap water consumed at home 1062 Falil
Tap water consumed away from home ZH 115
Commercial Beverages consumed at home 152 32
Commercial Beverages consumed away from home &4 38
Water bound in food consumed at home 536 216
Water bound in food consumed away from home 95 45
Tatal Tap MWaker consumed at home 1283 B34
Tetal Commercial Beverages consumed at hame 217 130
Total Water bound in food consumsd at home 631 2862
Takal Liquid consumed abt home 1751 1027
Tatal liquid consumed awsy from home 380 332
Total Liguid consumed 2132 1226
Ratio of Tap water cemsumed at home to

Tap water consumed away From home .B39 . 881
Ratio of Total Liquid consumed at home

to Total Liguid censumed away From home B35 .B60
Ratio of Total Tap water consumed at home

ko Tptal Liquid consumed consumed +AB0 .590
IFrntein consumed (g/hd.d} &8 50
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TABLE 11 STANDARDIZED MERN CONSUMPTION FIGURES FOR GREATER CAPE TOWN

{ml/haad.day}

White HWhite White Coloured Colouied Coloured Total
Males PFemales Both Males FPamales Both  Populad
Sexes BeXes tion
Tap water coansumad
at home 1024 1149 1199 703 743 724 848
Tap water consume
away from homea 316 165 238 i58 g6 122 a7
Commarcial beveragas
conzumed at homs 206 100 i 117 74 -1; 118
Commercial baverages
consumed away Erom home 115 iz 73 64 g 43 55
HWaker bound in food
consumed at home 602 460 529 237 207 2212 340
Water bound in food
consumed away from home 123 I 100 57 37 47 657
Total protein
consumad Bl 1 e9¥ 57% d4% 3% Lax
Tatal tap waker
consuamad 1341 1335 1318 BR2 830 46 103s
Total commercial
beverages conSuked 122 133 25 162 102 141 1713
Total water bound
in food consumed T26 538 629 294 245 270 408
Total liguid con-
somed at homa 13311 1731 1538 10658 1031 1045 1234
Total liquid con-
sumed away Zrgom homa 556 276 411 281 147 213 269
Total 1iguid
consumad 2391 2008 2192 1340 1179 1258 1614
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TABLE % #MEAM TOTAL LIQUID CONSUMED {(ef/hd.d)
DISTRIBUTION BY SOCID-ECONDMIC GROUP, SEASON AND SEX

Hinter Survey [1983) Summer Survey {1984) Percenk.

Increase
Male Female Both Male Female Both

:EL;"““E 1925 1799 1857 2372 2083 7220 19.5%
bow Income {303 2030 210 2620 2031 2306 e
N oneoselizae 1226 1280 25 1233 12 I
fg‘;lgﬂjgg‘? 1120 1099 1109 1211 1115 1160 b &%
All Groups | 1803 1636 1712 1992 1677  1BZ4 6.5%

Footnote: The termipology *total liquid consumed' ig gbrickly the
sum of the water content of tap water, commercial beve-
rages and water bound in Food.
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TABLE B PERCEWY DISTRIBUTION OF SAMPLE

Age White White Colourad Coloured
Male Female Male Female
1-4 3.4 2.8 5.1 4,2
-1 7.4 7.7 2.7 8.5
12 - 17 8.2 6.5 5.7 7.4
18 - 30 7.0 3.3 11.8 15.2
3 - 34 154.0 21.0 2.2 13.4
35+ 5.3 5.8 4.1 5.5
46.9 53.2 4%.7 24.3
100% 1005

TABLE 9 PERCENT DISTRIBUTION OF 1980 CENSUS POPULATION
01 REGIOW

Age Whike ¥hike Coloured Coloured
Male Female Male Female
1«4 3.1 3.0 4.9 4.8
5 -1 5.9 5.5 B.8 a.%
12 - 17 5.0 5.1 7.9 T
18 - 30 11.4 1.6 12.8 13.1
3 - 34 154.8 . 15.2 1.5 12.8
35+ 8.0 1.3 3.1 4.3
40.2 5.8 49.0 51.0
T00% 100%
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{3} Measures of Central Tendency - Discussion

& decision had to be taken as to which measure of central
tendency was best ko use — particularly in the light of the
literature review, in which several resgarchers highlighted
the problem of the flat slope syndrome {ecode p 28), a

phenomenon reported with the unse of the 24-hour recall

methed.

Skewness is the degree of asymmetry, or departure f m
symmgtry, of a distribution: If the frequency curve of a
digstribution has a longer 'tail' te the right of the central
maximum than to the left, the distribution 1is said to be
skawad to the right or to have positive skaswness. If the

reverse is ktrue it Is said o be akewed to the lefk or te

kave negaktlve skewness.

& measure of skewness, Pearson's second coefficient of
skewness is defined as:

Skewness = 3.(mean—wmedian/{standard deviation])
The various categories of 1liquid consumption which were
measured had a positive skewness from which one would
cenclude that the mean would be greater than the median.

Thisgs can be segen in Tables 12 and 13,

In calculating the median, only the otrdering of the results
is ¢ensidered, while in calculating the mean, the magnitude

of each result is used.
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TABLE 12 MEASURES OF CENTRAL TENDENCY - WHITES

Males Females Both sexes

Mean Medien Hean Hedian Mean HMedian]
Tap wakter {Tokal) 1270 1153 1295 1120 1263 1134
mé/hd. d
Commercial Beve-
rages (Total} 302 %6 141 45 214 64
mé/hd.d =
Water bound in
Food (Takal) T27 &7v Sa4e 482 &3 554
mi/hd. d
Total ligquid :
me/hd. d 2300 2112 1983 1832 2132 1946
Protein {Totai)
{gfhd.d} 1] 17 57 53 &l &5
TABLE 13 MEASURES OF CENTRAL TEMDEWCY - ‘COLOUREDS!

r_—
Males Females foth sexes

tizan  Hedisn Mesn Median  Mean MhdianJ
Tap water (Total)
me/hd. d B35 701 833 748 a3z 758
Cammzercial Beve-
rages (Total) 167 79 98 48 130 62
m&/hd. d
Water bound in
Food {Total) 283 223 243 120 261 204
mi/hel.d
TJotal liguid
it /hd. d TZ2B6 1210 1175 1130 1226 1165
Protein {Total)
gfhd.d 55 50 44 40 49 a3
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It i=s by no means clear that the calculation of a median
would be exactly corraect for the flat slope sypdrome, In
practice, as can be #saen from Tables 12 and 13, the
difference betwgen the mean and the median is aboubk 10% or
less for btotal liguid and protein consumption. The situation
becomes more complicated when looking at the more detailed
subcategories, for example, commercial beverages consumsd
away from home, The distribution of consumption is bimodal
with clese te 50% of Lthe sampla having a consumpkion for
this category of zero. In sauch & case, the median could
display an extreme value (i.e. zero, if more than half the
cases had zero consumption) or be axceedingly wunstable
between bthe two modes if slightly less than half the sample

had zero consumpkion.

Furthermore, the 24-hour recall would fend to underestimate
consumption f[i.e. duz to vundar-reporting) although the
exktent of the under-repotrting is not quantifiable. In such a
case, & measure of central tendency, which would over-
estimate somewhatk, would bhe preferable ts one which under—
estimates. The combkinatien Lthen, of the mean with the 24-
hour recall with probable under-reporting iz probably mosk
pragmatic. Moceover, Lhe mean is the most commonly used
measure of central tendency and is more familiar ko

calculate and interpret than the median.
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2. SOQCIC-ECONOMIC FACTORS

It was found that the main differences ameng the various
socio-economic groups were not according ko income but

rather in terms of population groupings.

Thiz is clearly evident in Tables 7 in which guantities for
total liguid consumed are tabulated for the winker and

summer surveys for the four categories of socio-economic

gqroupings.

of the Ethree categories of liguid ({i.e. tap water,
commercial beverages and watar bound in food), the greatest
difference between Whites and 'Coloured=' is found wikth
water bound in food. This is shown in Table 14 below and is
possibly due to the obsepvad high inktake by Whites of
*natural’ fruit juices,; flavoursd yoghurts and milk. This
reflecks perhaps the trend of regarding commercial beverages
as bging 'synthetic', and thus ‘unhealthy'. Furkthermore
there was more valid reporting of alcohelic beverages, some
of which have a water base classified as 'water bound in
food' e.9. wines, spirits. There was a corresponding drop in
tEhe consumption of total tap water awmongst Ehis group. {See

Table Al in the Appendix Al}.

In general 'Coloured' consumpticon is considerably lower than
that of #Whites - a consistent finding for both sexes during

both sessons. See Appendix A, Tables A1 Eo AlZ.
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TABLE 14 TOTAL WATER BOUND IN FOOD CONSUMED (mg/hd.d}
DISTRIAUTION BY SOCIN-ECONOMIC GROUP, SEASOM AND SEX

High Income
Whites

Low Income
Hhites

High Incoms
'Coloured'

Low Ingome
'Coloured’

All Groups

Winter Survey (1983}

Summer Survey (1984)

. Male Femnale Both Hale Female Soth
827 629 719 858 &34 740
530 98 461 683 510 591
318 258 285 370 299 332
189 180 184 236 220 227
531 411 AEE 572 435 499
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3. EUMMER AND WINTER CONSUMPTION

It was fournd that summer consumption was higher than winter
consumption, for all groups and for both sexes. The intake
of high income Whites particularly, increased by as much as
20%. This is illustrated in Table 7. The intake of 1low
income Whites was increased by only 7% and that of high and

lew income *'Coloured' by 3% and 5% respectively.

For seasonal differences in consumption of all categories of
ligquid in terms of socic-economic groups; including intake

at home and away, for all categories ~ see Appendix A,

Tables Al to Al2.

Sgasonal consumption for Whites and ‘'Coloureds’® by age is

prasented graphically in Figqures 2 to 7.

In general, seasonal differences are not very marked for the
"Coloured' Grouwp. This is nok so for Whites where wvery
considerable differences are found - particevlarly in Ethe
case of commecrcial beverages, but alsa for water ound in

food. Age trends for bokth groups are similar.

There is an anomaly for 'Coloured' summer intake which is
apparently inexplicable as there was no obvicus bilas in the

repotrting {Figure 2).
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4. CORSUMPTION FOR 'COLOUREDS' AND WHITES BY AGE

Combined data ifrom both surveys was analyzed for various
categories of liquid by age z2nd sex for the 'Coloured’ and

White population groups.

The dats is presented graphically in the foliowing figqures :
Figure B Tap water consumed at homs

Figure 9 Tap water consumed away from home

Figure 10 Commercisl beveragesz consumed at home
Figure 11 Commercial beverage= consumed away feom home
Figure 12 Water bound in focd consumed at home

Figure 13 Water bound in foeod consumad away Erem home
Piqure 14 Fotal Lap waker consumed

Figure 15 Totel commsrcial beverages conaumed

Figure 16 Tokad water bound in food consumed

Figqure 17 Total liguid ecnsumed at home

FPigure 18 Tokal liquid consumed away from home

Figqure 1% Total liguid consumed.

5. HOME AND AWAY RATIOS

Epidemiological surveys invaestigating the possible health
affects of the variations in the water =supplies often base
their studies on both the water gualircy end health effectks
at the place of residence (i.e. the de Jure address} of the
subjects (Beresford, 1984; Nellor, 1984: IsalScson and Sayed,

1986).
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As not all wvater is consumed at home, the ratic of home ko
away consumption will gqive an indication of the extent to

which this phenomenon can confound the experimental design.

The mean ratios for:

fi) tzp water consumed at home to tap water consumed away
is given in Tabje 15

(ii} total liguids cansumed at home Lo ELeokal 1liguids
consumed away 1s glven in Table 16

{iii} the ratic of tep water consumed at home to total
liguid intake is given in Table 17

It should be noted LEthak these ratins show much less

vatriation than the mean consumpkion figures. In particular,

the amount of liquid consomed from the kap at home is about

one half of all liquid consumed from wvarious sources.

6. WEEKDAY AWD WEEEEND EFFECTS

Although eone weekend day. namely Sunday, was included in the
study, the possibility existed that the weekend effect might
be greater on Fridays and Saturdays. To investigate this, a
small sample comprised equally of high and lew income Whites
was interviewed on thelr Friday and Saturday intakes. The
aim of this pilot stedy was to debermine whether there was a
marked increase in intake over bthese days corresponding to
increasad socializing. Unfortunately due ko civil
disturbances in the 'Coloured' areas it was not possible ko

include this group in the investigation.
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TABLE 15 RATIO OF TAP WATER COWSUHED AT HOME TO TAP WATER CONSUMED
AWAY FROM HOME

DISTRIBUTION BY SOCIO-ECOMEMIC GROUP, SEASON AMD SEX

Winter Survey {1983} Summer Survey {19B4)

Male Female Both Male Female Bokth
High Income 824 .922 877 .762 843 806
Whitm
Low Income
White 829 B&3 Ny 003 845 JAz5
High Income
'Coloured" A5 321 592 LA10 .B57 LA35
Low Income %8 .B56 827 .BES 926 908
'Colpured’
All Groups B3z L8549 .848 B3 .B70 845
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TABLE 16 RATID DF TOTAL LIQUIDS CONSUWED AT HOME TO TOTAL LIQUIDS
CONSUMED AWAY FROM HOME

DISTRIBUTION BY SOCTO-ECONOMIC GROUP, SEASCM AND SEX

Winkter Survey (1983} Summar Suryey {1984)
Male Femals Both Mele Female Balh

High Encome B30 909 .B73 .78% 851 .022
White
Lew Incoms=
Whi te .B09 .B50 .B30 . 784 LT .B12
High Income 017 906 .866 785 .B37 813
Coloured
Low Income
eolonren! 739 .A31 . 785 879 909 .09
All Croups L0172 .BA% B3 B1E LB&2 .83
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TABLE 17 RATIO OF TAP WATER CONSARMED AT HOME TO TOTAL LIQUIC CONSUMPTIOM
DISTRIBUTION BY SOCTO-ECONOMIC GROUP, SEASON AND SEX

Winter Survey (1983} Summer Survey {1984}

Male Female Both Male female Both
High Income
Whites 356 495 AT 349 504 L403
Low Income
Whites 525 632 L5 L4 522 LA84
Ijjrl:gl;ai;:gr?e . 343 -635 .524 461 .554 510
Low Income
'Coloured" -510 -625 .568 .599 .652 .629
All Groups 76 .589 537 459 . 559 L5172
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The results are tabulated in Table 18. Although there is an
apparvenk diffavence in inktake, it does not Imply kthat there
ig a pronounced overall weekend effect, except in the

consumption of commercial beverages on Saturdays

‘particularly,

1t can thus be concluded that the margin of error induced by
extrapolating mean daily intake fzom the Sunday to Thursday
data, could not be too great - for Whites a2k least.

Saturdays form after all only one seventh of all the days in

a week.

It can be sgen from the similarity of the gprotein intake
data that the pllot sample was sufficiently representative

of the sucvey sample for a camparison to be made,

7. DPROTEIN COWSUMPTION

Protein intake by socie=-economie group far both sexes and
seasons 1= preaented 1ir Table 19 and is shown graphically

for both =urveys combined in Figure 2{.
This served as an independent check, making it possible to

determine whather there was a meaningful resulE, i.e.

whether marked under- or over-reporbting had occurced.
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TABLE 18 LIOUID CONSUMPTION {(mé/hd.d)
COMPARISON DF WEEKDAY AND WEEKEND DATA OF BOTH SEXES COMBINED

Mean
Friday Saturday Sunday-Thursday

Mean SEM Mean SEM Hean SEM
Teap water conzumed 911 B3 1169 110 1062 18
at homa
Tap water consumed
away from home 290 &R 92 32 221 gl
Commarcial beverages 200 37 368 83 152 i
congumed at home
Commercial beverages
congsumed away From homs Fa| 21 185 59 &h B
Water bound in Food
consurad at bome 355 29 454 59 535 9
Water bound in Food
consumed away from homel 106 H Bé 28 93 7
Taktal Tap waker
consuned 1202 9% 1262 10% 1283 21
Total Commercial Beve- 275 44 553 108 917 7
rages consumed
Total Water bound in
Food consumed i4461 36 a1 63 631 g
Tatal Liquid consumed
ak & 1460 26 1992 151 1751 20
Toksl Liguid consumed 46 g1 345 &3 380 13
away Ffrom homez
Total Liquid consumed 1934 109 2357 144 2137 21
Protein consumed
(g/hd.d) 65 b T4 b 68 1

Sample: Law and high income Whites, n Males = 45; n Females = 55

SEM = Standard Error of the mean
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TABLE 12

High Income
Whikte

Low Income
Whike

High Income
'Coloured’

Law Income
Caloured!

ALL GROUPS

TOTAL PROTEIN CONSUMED {grams}
DISTRIBUTION BY SOCIO-ECONOMIC GROUP, SEASON AND SEX

Winter Survey (1983) Summer Survey {1984}
Male Femsle Both Hale Female Both
31 ] 13 73 5% &3
Bz 27 &9 a3 S& &9
59 45 1 62 46 54
56 b4 50 48 i1 44
74 54 &3 67 50 58

1ca




e
VHETE :
HHLE o
m.._._
MITE
FENALE [
- —_— ot
COLOWRED
NALE I
——— 5l
COLDURED -
————- |
L e
! 1 | [ ]
B | | | i |
1] 1= 5-11 12-17 16=30 54 G+

MGE GO

FIGURE 20 PROTEIN COMSUMED RY S5EX, AGE AWD POPULATION GROVE

109



Comparison of protein intake data with other studies shows
that the survey figures are vealistic, being within Ekhe
ranges covered by other studies (Koh and Caples, 1979;

Lubbe, 1973; Mational Center for Health Statistics, 19B3).

The standardized msthodolegy of reporting and recording all
food items and chen subjecting them to tLhe sawe food tables,
obviaies any possible bias which would vyield a betker

recording of protein than af liquids.
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CHAPTER §
DISCUSSION AND CONCLUSIONS

The traditional 2 liter intake which tends to be reported in
rhe literature would be & vseful approximate measure for the
White population group, singe the mean total ligquid intake
for Whites [excluding babies} was found to be 2.192 litres.
Howaver, although not always specified in the literature,
the implication 15 that this 2 liter consumption figure
e¥cludes so-called ‘sc0lid' foods, which were included in
this study. Certainly, water as a 'Ssolid’ food compenent has
not been included in any of kthe layge surveys which have
been reporked 5o far, and according teo Latfontaine (1975)
this can contribute as much a3 1 00O0Oml te toral liguid
intake. The British survey ({Ropkins and Elli=, 1980) which
is the most comprehensive study to be found in the
literaturs, only includes ‘drinks' and reported a mean
liguid intake (axcluding babies) of 1.8 litres per head
daily. Because of such major discrepancies 1in the
mzbhodology between this survey and Lthe few other studies
which exist; it is nob possible to draw direct comparisons

between them.

The most striking feature of the present work was thabt the
total ligquid intake of 'Coloureds' was found te be
consistently lower than that of Whites for all age groups.
This diffgerence is reflected clearly in the mean liguid
intakes for the two groups, which were 2,192 litres and

1.258 litees per head per day for Whites and *Coloureds’
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respectkively. It 1s not possible to plnpoint the ceason for

this, from the resulis of the study.

However, because the difference hetwmen the culkbural groups
was found ko be far greater than that bebtwsan income groupa,
the ﬁﬂwer intake of ’'Coloureds’ may well have a cultural
basis. Cerkzinly., no gross under-reporting of items consumed
cccurred, as the figures obtained for protein consumption
{which was used as an index) were very compatible with other
locel studies. Alcohecl consumption was definitely vunder-
ceporked amonast the 'Coloured® group, sSince it haedly
appeared at all on guestionnaires, even amongst thoss who
were nok Muslims. Oon the other hand, high alcohol
consumption was frequently reported amongst the White
population. Revertheless, the abhsence of alcohel inkake
alone amongst 'Coloureds' would not account for this larvge
discrepancy in intake between the two main population
groups; as Lthe difference was consistent £for all age
categories. Informaticn on the height,; weight and level of
activity of individeals may have yielded an explanation for

this finding, and is worth consideration in any future

research.

‘toloured' intake was consistently lowsr than that of Whites
for all ages, for each of the three categories of water used
in this work, namely:

(il local tap waker

fii} non-lccal tap water {commergial beverages)

{iil} water bound in food.
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This is clearly illustrated in Figures 4 to 7 and again
implies thak thaere was no gross bias in reporting. It must
alsc be pointed out, that the validity of the informatlon on
the gquestionnaives was checked by independent field workers,

in order to e£liminate under- ov over-reporting.

Bimilar trends of intake ware found for individeals up te
the age of 11 for all groups: fallowed by wvery divergent
trends for each growp from then on. This phenomencn was also
reported in the British study. The largest diffecence
batween the two main culbtural groups was found bebwesn Lhe
ages 18 to 30, parkicularly amongst males. Alcohol intake of

the young working male may wegll be & predominant feakure of

this.

Trends of intake by age for 'Coloured=s' for bap waker intake
and total liguid intake were found teo be very &imilar to

these in the British study, and the actual consumplkion

figures are very comparable.

Consumpiion was found to be greater during summer  Lhan
during winter for all qroups and for hoth sexea. Thiz was to

be expecced, and was also a {finding of the sucvey in

Britain.

Althaugh consumption of liguids increased on Friday evenings
and during Sagurdays, thers was no appatent pronounced

waekend affeot amongsk White males and Famales.
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Unfortunately, it was nok possible to obtain weekend data

for ‘'Coloureds* .,

The ratic of the consumption of tap water at home to the
total wakter consumed, i3 approximately 0.3, Although the
absolute amounts consumed vary widely betwesn Lthe graups,

this ratio is much more sztabls.

In any experimental design to ascertaln the health effects
of water consumption, which is based on the residential
address of the individuals in the populaticon, this ratio

wonld be a confounding fackor.

In apite of the lack aof reporting alcohol inteke amongst the
'Coleurad’ peopulakion, it is nol apparent that there should
be a seleckive bias to under-repork liguids. The
interviewers recorded total intake; and thea 'solid' food
intake (as reflected by the protein consumpkion figures} was
very comparable Ete other local studies. Furthermeve, Lthe
intake of liguids was meote accurately determined Lthan the
intake of protein rich foods. This was by virtuve of the fact
that the volumes of the drinking vessels could be measured,

whereas most 'golid' foods weres a§szessed in terms of

hoesehoeld measures.

This study has been catried out in the greater ~Cape Town
area. It would have Lo be replicated in ather areas to
gscertain whether the values obtained for liquid consumption

are représanktabtive of Lhe country as a whole,
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APPENDIX A

'DETATLED NUMERICAL TABULATIONS OF LIQUID

CONSUMPTION BY SOCID-ECOWOMIC GROUF, SEASON AMD SEX

TABLES A1 - A2
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TABLE A1

High Incom=
White

Low Income
White

High Incorme
'Coloured!

Low Income
*Coloured’

All Groups

TOTAL TAP WATER CONSUMED (me/hd.d}
DISTRIGUTION BY SOCID-ECONDMIC GROUP, SEASON AMD SEX

Winter Survey (1983}
Male Female Both

SummeT Survey {1984)
Hale Female Both

8a2 1071 984
1528 1533 1529
866 873 B72
123 B06 166
168 1124 1098

1184 128> 1237
1513 1309 1404
830 a1y B24
bz0 B6 HtZ
1127 1091 11848
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TABLE A2 TOTAL COMMERCIAL BEVERAGES CONSLKMED {mf/hd.d)

High Incame
White

Low Incame

White

High Incaome
'Coloured*

Low Income
'Coloured’

Al]l Groups

DISTRIBUTIAN BY SOCIO-ECONDMIC GROUF, SEASON AMD SEX

Male

Wintker Sucvey (1983}

Summer Survey (1984)

Female Both Hale Female Both
Ay L 152 329 163 243
246 éé i6A 423 2t0 309
1414 95 115 248 115 16%
208 112 159 154 93 120
203 EL: 144 292 149 216
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TABLE A3 TOTAL WATER BOUMD IN FOOD CONSUMED {mf/hd.d)
DISTRIBUTION BY SOCIN-ECONOMIC GROUP, SEASON AMD SEX

High Income
White

Low Income
¥hike

High Income
'Coloured’

Low Income
'Coloured’

All Groups

Winter Survey (1983}

Summer Survey [71984)

Male Famale Both Male Female Both
827 629 9 A58 634 740
530 398 461 683 510 591
318 258 285 370 299 332
189 160 184 236 220 227
531 411 466 572 35 499
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High Incame
White

Low Income
Khite

High Income
'Coloured’

Low Lncome
'Coloured’

Al)l Groups

TABLE A4 MEAN TOTAL LIQUID CONSUMED {m£/hd.d)

DISTRIBUTION BY SOCID-ECONDMIC GROUP, SEASOM AND SEX

Winter Survey (1983)

summer Survey (1984) Parcent.
Male  Female Both | Male Female  Both Incresse
1925 1799 1857 | 2372 2083 2220 19,5
2303 2030 2160 | 2620 2031 2304 6.8
1386 1226 1280 | 1s2s 1233 13 3.3
1120 1099 1909 | 1211 1119 1160 4.6
1803 1634 1712 | 1992 1677 4824 6.5
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TRELE A5

High Income
White

Low Income
White

High Income
'Coloured’

Low Income
'Coloured!

All Croups

TAP WATER CONSUMED AT HOME (mf/hd.d)

DISTRIBUTION BY SOCIO-ECONDMIC GROUP, SEASON AND SEX

Winter Survey (1983)

Summer Survey (1984}

Male Female Both Hale Female Both

04 962 Bhd He9 1121 1002
1198 1355 1280 1172 1109 1138
723 720 760 &3¢ 701 &7
585 78 £33 2 158 722
832 1002 932 876 251 Ll
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TABLE A6 TAP WATER CONSUMED AWAY FROM HOME {ml/hd.d)
RISTRIBUTION BY SOCIO-ECOMOMIC GROUP, SEASON AND SEX

High Income
White

Low Income
White

High Income
'"Coloured'

Low Income
'Eoloured’

All Croups

Winter Survey {1983

Summer Sucvey (1984)

Male Female Bokth Male Female Both
177 108 140 35 163 235
321 178 249 340 200 265
162 0z 118 193 117 153
137 128 132 118 &7 o0
26 122 Ta5 23 139 191
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TABLE A7 COMMERCTAL BEVERAGES CONSUMED AT HOME (mf.hd.d)
DISTRIBUTION BY SOCIO-ECONOMIC GROUF, SEASON AMD SEX

Winter Sucvey {1983) Sumper Survey (1984)
Hale Female Both Hale Female Bath
High Income
White 146 a1 111 217 132 142
';,El‘;t;“““" 157 67 110 292 155 . 219
High Income
‘coloured" 91 75 82 133 83 06
Low Income
‘Colourad’ 108 23] 88 117 78 95
A1l Groups 130 74 100 199 116 155
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TABLE A8 COMMERCIAL BEVERAGES CONSUMED AWAY FROM HOME {mi/hd.d)

High Income
White

Low Income
White

High Income
'Coloured’

Low Inpﬂme
"Coloured!

All Groups

DISTRIBUTION BY SOCIO-ECONDMIC GROUP, SEASON AND SEX

Winter Survey (1983) Summer Survey (1984)
Male Famals Both Male Female Bath
69 17 41 112 » 59
88 3 58 131 54 50
49 19 i3 50 32 59
58 a4 F| 36 14 24
72 24 45 23 33 &1
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TAGLE A9 WATER BOUND I[N FO00O CONSUMED AT HOME {(mf/hd.d)
DISTRIBUTION BY SOCIO-ECONOMIC GROUP, SEASDN AND SEX

Winter Survey (1983 Summer Survey (1984)
Hale Female Both Male Female Both

fiigh Incoms 634 570 627 726 539 677
gt iheone 1. 451 55 38 | ose6 s 93
Wagh ncode 255 226 238 307 237 270
L encone 163 142 142 192 1688 190
ALl Groups 843 357 397 677 367 819
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TABLE A1

WATER BOUND IN FODD CONSUMED AWAY FROM HOME {m&/hd.d)
DISTRIBUTION BY SOCIO-ECONDMIC GROUP, SEASDN AND SEX

Winter Survey (1983)

Sommer Survey (1504)

Male Female Both Hale Femele Bath
fign Income 1 43 59 92 131 9% 112
Low Income
White Ei - I 76 117 81 9!3
Iﬂ%ﬂ?u.ﬁg?e 62 33 46 62 81 a2
Low Income 45 37 5
All Groups LH] 53 69 94 &a B0
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TABLE A1

TOTAL LIQUID COWNSUMED AT HOME {m&/hd.d)

CISTRIBUTION BY SOCIO-ECONOMIC GROUP, SEASOM AND SEX

Winter Survey {1983)

Susmer Survey (1984)

Hale Female  Both Msle  Female Both
':,i?';:““““‘e 1546 1613 1582 1813 1793 1803
Low Incone 4807 - 1748 - - 1776 -} 2031 - 1694 - 1851 -
"%2'1"05;‘::,* 1071 1091 1082 1078 1029 1048
Low Income B37 8gy B4 1013 1004 1008
A1l Groups 1426 1436 1430 1553 1435 1491
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TABLE A3Z

TOTAL LIQUID COMSUMED AWAY FROM HOME {(mi/hd.d}
DISTRIBUTION BY SOCI0-ECONGHIC GROUP, SEASON AND SEX

Winter Survey {1983)

Summer Survey (1984}

Male Female HBoth Male Female Both
H;§2E1"°°me 379 185 274 559 289 17
Low Inooms | 495 282 . 383 589 3% . 4
Hioh tnecne 275 135 158 346 211 274
b2, Incone 283 210 245 198 114 152
All Groups 376 200 2B 438 281 333
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APEFENDIX® B

DETRILED HUMERICAL TABULATIONS OF LIQUID CONSUMPTION BY AGE,
SEX AND POPULATION GROUF

TABLES Bl =-.Bl3

Note: Thers is some loss of precisien in estimating Lthe
standard error of the mean {SEM} because the sample used in
this survey was not a simple randem one but was clustered
Wwithin households., Jacknife statistical technigues indicate
Lhis loss of preclision to be less than 25%. In this appendix
Lhe SEM has been caleculabed assuming simple random sampling.

To include kthe effect of clustering, multiply these values
by 1.25.
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TABLE B1

TAP WATER CONSIMED AT HOME (mf/hd.d)

DISTRIBUTION BY AGE, SEX AND POPUSLATION.GROUP

WHITE MALL:
AGE GROUP : 0 1-4 + 5-11 1217 18-30 31-54 04
an Liquid Consumption

t:;fhead.day 508 490 709 9Bs 1089 1037 1368
Standard £rror aof the 146 62 55 55 g1 43 ]
Hean

Mumber of Persons in 0 50 125 137 118 268 89
the Survey

WHITE FEMALE:

AGE GROUP; 1] 1-4 5-11 1217 18-30 M -54 554
Mean Liquid Consumption

me/head. day 261 404 599 B&6 1211 1426 1377
Standard Error of the 50 £ 46 50 66 4l B3
[Hean

Wumber of Persona in

the Survey 12 a7 129 110 157 353 a7
COLOURED MALE:

ACE GROLF: 1] -4 5=11 12-17 168-30 31-58 55+
Mean Ligquid Consumption
Int/head. day 595 388 526 797 34 838 648
Standard Error of the
iaan BD 42 24 52 &7 52 61
Number of Persons in

the Survey 22 56 10& 62 128 100 45
COLOURED FEMALE:

AGE GROLP o 1-4 5-11 12=-17 18=30 31-54 55+
Heary Liguid Consumption

mE/head. day 18 385 503 692 Teh 9ps 9Z8
Standard £rror of bhe 96 34 28 35 33 a7 4B
Mean

Mumber of Persons in o4 45 97 51 168 148 &0

the Survey
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TABLE B2

TAP WATER COMSLMED AWAY FRDM HOME (mg/hd.d)

DISTRIBUTION BY AGE, SEX ANG PDPULATION GROUP

WHITE MALE:

AGE GROUP: . 0 1-6 5-11 42-17 18-30 31-54 55+

neat dey USUTPEISN b s wa 91 118 s 48 249
az:gda’d Errar of the &8 18 17 24 52 31 &4
r;:;zh;zrzzylﬁ'ersuns in 10 50 125 137 118 288 .89
WHITE FEMALE:

AGE GROUP: 0 4-4 5-11 12-17 18-30 31-54 554

ﬂﬁﬁeté?:gﬂ Lonsumpt.ion 79 ¢7 82 112 7 197 170
Z::dard frror of the &3 28 14 2 35 17 38
e oy oo in 12 47 129 118 157 353 97
COLOURED MALE:

AGE GROUP: 0 -4 5-11 12-17 18-30 31-54 55+
13?:e:§?3;3 Consumption 26 5 &8 9n 241 228 217
aiéggdard Error of the 71 3 19 34 2 77 50
e oy oons AN 22 56 106 62 128 100 &5
COLDURED FEMALE:

AGE GROUP 0 1= 5.11 12-17 18-30 3154 554
ﬂ;?:ﬂtﬁ?giﬁ Consumption 24 12 37 &6 164 98 33
Ibﬁlz::d“d Errvor of the 24 7 1 13 19 19 12
Mumber of Persons in 24 a6 97 g1 1a6 148 &l

the Survey
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TABLE B3 COMMERCIAL BEVERAGES CONSUMED AT HOME (mi/hd.d)
DISTRIBUTION BY AGE, SEX AND POPULATION GROUP

WHITE MALE:

AGE GROUP: 0 1-8 5-11 12-17 1B-30 31-54 S5+
Wean Liguid Consumption & Sk 153 200 228 246 199
mf/head. day
Standard Errar of the 1 10 25 24 37 25 37
Nunber of Persons in 1o S0 125 37 118 268 89
the Survey
WHITE FEMALE:

RGE GROUF: 9  1-& 5-11 12-17 18-30 31-54 55+

an Liquid Lonsumption | 47 g7 129 146 89 122 &
L/ herd. day
Standard Error of the g 14 16 ZD 1 11 10
lMuan

T of Persons in 12 47 129 110 157 353 97

the Survey
COLAURED MALE :

AGE GROUP: 0 1-4 5-11 12-17 18-30 31-54 55+
Hean Liquid Consumption | 73 40 98 181 161 112 70
£/head . day
Standard Error of the 14 6 i 18 o4 21 16
Hean
Mumer of Persons in 22 S 106 &2 128 100 45
the Survey
COLOURED FEMALE :

AGE GROUP 0 1-4 5-11 12-17 18-30 31-54 55+
Mean Liquid Consumption
nE/head. day 3 49 104 123 T &6 41
Standard Error of Lhe
Hean 1 71 17 9 8 1

FP ;

Number of Persons in 26 A6 92 Bl 166 146 &0

the Survey
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TABLEB4 COMMERCTAL BEVERAGES CONSUMED AWAY FROM HOME (mg/hd.d)
DISTRIBUTION BY AGE, SEX AND POPULATION GROWE

WHITE MALE:

AGE GROLP: a 1-4 5-11 12-17 18-30 31-54 55+
Mean Liquid Consumption 9 43 24 72 266 118 3
mf/head.day
Stendard frror aof the g 9 6 1% 48 14 Al
Hean
Nusber of Persons in 10 sd 125 137 118 268 @9
the Survey
WHITE FEMALE:

AGE GCROUP = 1] 1-4 5=-11 12-17 18-30 31-% 55+
Mean Liguid Consumption
mefhend day 1 23 45 26 72 122 7
Standard Error af tha
Hean 1 14 12 7 15 5 3
Number of Persons in
the Survey 12 a7 129 Mo 157 353 oF
COLOURED MALE:

AGE GROUP: 0 1-4 511 12-17 18-30 371-54 55+
Hean Liguid Consumption
nf/head. day <07 6 14 25 5 105 45
Standard Error of the e 4 3 25 12 2 16
Hean i *

Number of Persons in 22 56 106 6z 128 100 45
the Survey
COLMIRED FEHALE:

AGE GROUP a 1.4 5-11 12-17 18-30 31-54 55+
Hean Liquid Consumpbion
mt/head. dsy .02 K 14 20 39 14 20
Standard trror of the 02 2 5 P 2 6 14
Hean )
humber of Persons in 24 46 97 Bl 166 146 &0

the Survey
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TABLE B> WATER BOUND TM FODD CONSUMED AT HOME {mg/hd.d)
DISTRIBUTION BY AGE, SEX AND POPULATIDN GRDUP

WHITE MALE:

AGE GROUP: 0 1-&  5-11 12-17 18-30 31-54 55+
:jﬁgega?gig Cansumption | 545 435 706 727 577 S37 592
standard frror of the | 441 s 37 s 3@ 27 a2
ﬂ;gbgﬁrszypﬂfsnns in 1 Se 125 137 B 268 @9
WHITE FEMALE:

AGE GROUP: D 1-8  5-11 12-17 18-30 31-54 55+
”Eﬁzegé?gig Consumption | 530 410 582 553 401 431 418
Stgidard Errar of the 171 an 37 43 29 15 34
“:Zbgirgzyp’r5““5 in 12 47 12% 110 157 353 97
-;;LDUHED WALE :

AGE GROUP: D 1-4 511 12-17 18-30 31-54 55+
mi?ﬁe:;?g:: Consumption | 457 297 173 230 236 287 180
Stendard Error of the 59 35 16 70 21 28 4B
Mean
th:bgsrg:YPEfsﬂ"s in 22 56 106 62 128 100 45
COLOURED FEMALE:

AGE GROUP 0 1-4  5-11 12-17 18-30 31-54 55+

?Eeti?ﬂi? Consumption | ya3 397 477 183 178 225 276

a;::dard Error of the 53 33 15 19 14 16 33

muer of Persoas in 20 46 %7 B1 166 146 &0

he Survey
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+TABLE B& WATER BDUND IN FOOD COMSUHMED AWAY FROM HOME (mE/hd.d)
DISTRIBUTION BY AGE, SEX AND POPULATION GROUP

WHITE MALE:

AGE GROUP: 0 14 3-11 1217 18-30 31-54 55+
Hean Liguid Consumption 161 15¢ 111
ni/head.day 30 4a 68 65
Standard Error of the 30 13 12 13 S 15 ah
Haan
hymher of Persons in 10 sa 125 137 118 268 69
the Survey
WHETE FEMALE:

AGE GROUP: 1] 1-4  5-11 12-17 18-30 31-54 55+
|Mean Liquid Consumption 3 €3 719 &7 108 A 59
mf/head. day
Standsrd Error of the 3929 1 1& 19 a 12

n
rl':ranber of Persons in a7 199 110 157 353 a7
the Survey T Z
COLOURED MALE:

AGE GROUP: 1] 1-4  5-11 12-17 18- N-58 55+
Mean Liquid Consumption .
mi/head.day 2 Z0 36 &9 (1) B3 72
Standard Error of the 2 10 & 20 .1D 17 19
Mezan
Number of Persons in 22 56 106 62 128 100 45
Ehe Survey
COLOURED FEMALE:

AGE CGROUP d 1-4 S=11 12-17 18-30 31-34 554
HMean Ligquid Consumption
kng/head. day 1 12 12 3& 74 29 13
Standard trror of the 1 g f 9 1 5 6
Mean
Humber of Persons in an i 97 a1 166 146 &0

the Survey

b
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TABLE B7  TOYAL LIQUID CONSUMED AT HOME (mg/hd.d)

DISTRIBUTION BY AGE, SEX AWD POPULATION GROUP

WHITE MALE:

AGE GROUP: 0  1-4  5-11 12=17 18-30 31-54 55+
“i?ﬂeﬁé?ﬂéﬂ Consumption| gup- 1181 1569 1922 1985 1820 2160
Standard Error of the 162 48 55 48 93 57 g7
Hesn
ﬁﬁﬂhﬁﬁrﬁinE”s“"’ * 1 S0 125 137 118 268 69
WHITE FEMALE:

AGE GROUP: 0 1-4  5-11 12=17 18-30 31-54 55+

an Liquid Conswnption

o head. day £49 1162 1304 1588 1702 1980 B5A
a;ﬂnd“’“ Error of the | 4. 69 51 62 75 48 95

an

fumber of Fersons in 12 47 129 10 157 353 97

e Survey
COLOURED MALE:

AGE GROUP: 0 =4  5-11 12-97 18-30 31-54 55+
Mean Liquid Conswnption .
nt/bea. doy 776 M5 9B 169 1132 1237 1099
Mean
Mumbar of Pgrgons in 22 55 106 &2 1728 100 45
the Survey
COLDWRED FEMALE:

AGE GROUP 0 1=4 511 12-17 18-30 31-54 554
:E;:E:iqsiﬁ Comsumption} o0 757 785 998 1020 1277 1196
Standerd Error of ths
e 428 a1 3743 36 49 54
Number of Persons in 24 46 92 Bl 186 186 6D

the Survey
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TABLE 88 TOTAL LIGQUID COMSUMED AWAY FROM HOME {mf/hd.d}
DISTRIBUTION BY AGE, SEX AND POPULATION GROUR

FHITE MALE:

AGE GROUR) a 1-4  5-11 12=17 18-30 31-5%4 55+
Mean Liquid Consumption
2/ head, day 100 902 184 256 872 ey 392
Standerd Errar of the 100 30 16 38 83 432 bE
Hean )
tuwber of Persons in 50 125 137 118 268 09
the Survey 10
WHITE FEMALE:

AGE GROUP: 0 1-&  5-11 12-17 1830 31-54 55+
Hean Liguid ':EI'IELIIFtiDTl 7 0 510 04 7
n/head. day 1% 20 205 2 23
Standerd Error of the 43 43 27 33 g9 24 45
Hean
Mumber of Persons in 12 47 129 1B 157 353 97
the Survey
COLDURED HMALE:

AGE GROUP: D 1-4  5=11 12-17 1B-30 31-54 554
Mean Liquid Consumption 26 1 a0 380 FXT 158
me/head. day 2 . a1
Standard Error of the 93 13 14 5% 31 4B &3
Mean
|sumber of Persons in 22 S6 106 62 126 100 45
the Survey
COLOURED FEMALE:

AGE GHDﬁF a 1-4 511 12-17 18-30 31-54 554
Mean Ligquid Consumption
Inlfhand-dar 25 32 122 278 143 75
Stamdard Error of the
Mean 25 17 12 17 i 25 zB
Mumber of Perszons in
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TABLE B? TOTAL LIQUID CONSUKED (m&/hd.d)
DISTRIBUTION BY AGE, SEX ANO POPULATION GROUP

WHITE MALE:

AGE GROUP: 0 1-4  S-11 12-17 18-30 31-54 554
Mean Liquid Consumption| g.p 1283 1753 2179 2768 2568 1552

/head. day
Standerd Error of the | 145 7 58 81 M3 55 106
Mean
Humber of Persons in
the Survey 10 50 125 137 118 288 89
WHITE FEMALE:

AGE GROUP: 0 1-4  5-11 12-17 18=30 31-54 55+
Mean Liquid Consumption| .05 4318 9511 1769 1091 227% 2095

£/herd.day
Standard Error of the | 449 55 &7 65 @1 48 o8
[Maar:

Number of Persans in 12 47 129 110 157 353 97
the Survey
COLOURED MALE:

AGE GROUP: 0 1=  5-11 12-17 18-30 31-54 554
Mean Liguid Consumpticn

t/hesd. doy 805 742 948 9409 1513 1654 1435
Stendard Error of the
Neon a1 41 M &9 57 69 &7
Number of Persons in
IEEE Survey 27 S6 106 62 128 400 45
COLOURED FEMALE :

RGE GROUP 0 1«  5-11 12-17 18-30 31-54 55+
Mean Liquid Consumpiien| 7535 ya5 8¢z 1121 1758 1420 127
Imé/head. day :

Standard Error of the
Mean 97 39 34 K4 36 4B 56
bumber of Fersons in 24 86 92 B1 156 146 60

the Survey
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TABLE 810 TOTAL TAP WATER CONSUMED (m£/hd.d)
DISTRIBUTION 8Y AGE, SEX AND POPULATION GROUP

WHITE MALE:

AGE GRDUP:

0 -6 5171 12-17 18-30 31-54 554

Mean Liguid Consumpiion
mf/head. dey

Standard Error of the
Hean

Humber of Persons in
the Survey

577 534 BOA 1105 1534 1506 1618
146 Bf &0 64 102 50 B3

10 50 - 125 137 118 2&B a9

WHITE FEMALE:

AGE GROUP:

0 1-4  5-11 $2-17 1B-30 31-54 %54

Kean Liguid Consumption
me/head. day

Standard Error of the
IHean

Mumber of Persons in
the Survay

40 %52 &B2 978 a8 1524 1548
137 62 47 53 16 a5 8z

12 47 129 110 157 353 37

COLOURED HALE:

AGE GROUP:

o -4 5-71 12-17 18-30 31-54 55+

m#/head. day

Standard Error of the
tean

’Hean Liguid Consumption

Mumber of Persans in
the Survey

422 393 5%4 B%2 9%6 1066 10&6
g2 47 25 54 iy 1y 62

22 56 104 62 12 100 45

COLOURED FEMALE:

AGE GROUP

a 1=4  5-11 12-17 18-30 31-54 55+

Hean Liquid Consuspbion
Jmﬂfhead.ﬂay

Starndard Error of the
Mean

Mumber of Persans in
the Survey

535 198 SA0  75A 920 1084 9e2

T 2 28 38 36 LT a7

24 4é EX =Y 166 146 &
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TARLE B11 TOTAL COMMERCIAL BEVERAGES CONSUMED (mf/hd.d)
DISTRIBUTION BY ACE, StX AND POPLAATIODN GROUP

WHITE MALE:
AGE GROLP: 1} 1-4 5-11 12-17 18-30 31-54 554
lMean Liguid Consumotion
mE/head. day 7 aa 177 2B0 424  3e5 230
Standard Error of the
Hean 3 13 25 29 &2 29 &f
Number of Persons in | qp 50 425 137 118 268 69
the Survey
WHITE FEHALE:
AGE GROUF: 0 1-4 5-11 12-17 18-30 31-54 355+
Hesn Liquid Consumption] .5 o1 467 170 182 145 &9
£/head.day
[;tandﬂrd Er!‘nl‘ of the g -TE ZE 21 a0 17 11
Maan
Number of Persons in 12 47 199 110 157 383 97
the Survey
COLMURED MALE :
AGE GROUP;: 1] 1=4 5-11 12=17 18-30 31-54 55+
Hean Liguid Consumptiony 55 49 93 237 236 217 114
mE/head.day
Standard EI‘I‘CI[‘ af fhe 14 & 11 in i 39 24
Me=an
Number of Persons in 22 S6& 106 &2 128 100 45
the Survey
COLOURED FEMALE:
AGE GROUP i) 1-4 5-11 12-17 18-30 31-54 55+
tean Liguid Consumption
m2/head. day 30057 118 4 117 81 70
Standard Error of the
Mean 1 9 12 17 bR 10 1%
Mumber of Fersons in
the Survey 24 44 92 B 164 146 ol
—
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TABLE B12 TOTAL WATER BOUND IN FOOD CONSIRED (mi/hd.d)
DISTRIBUTION BY AGE, SEX AND PDPULATION GROLP

WHITE MALE:

AGE GROUP: 1] 14 511 12-17 18-30 31-5& 55+
Mean Liquid Consumption 7 793 Fin 596 705
mE/ head. day 3 & 74
Standard Error of the 157 5 38 57 1 20 52
Hean
Kumber of Persons in 10 50 125 13F 118 2GR ag
the Survey
WHITE FEMALE:

AGE GROUP: 1] -4 5-11 12-17 18-30 31-54 55+
tean Liguid Comsumption 370 &% 662 421 il 505 &77

/head . day

Standard trror of khe 121 a1 35 842 26 16 33
Jrl=an
Number of Persons in tz 47 129 10 157 353 97
the Survey
EOLOURED HMALE:

AGE GROUP: 0 -4 511 12-17 18-30 31-54 55+
Hean Liguid Consumption 160 - 307 210 279 300 3700 253
mE/head. day
Standard Error of the 58 34 17 26 23 33 24
Hean
dumber of Persons in 52 e 106 €2 128 10D 45
the Survey
COLOUREDR FEMALE:

ASE GROUP 0 1-& 511 1217 18-30 3i-54 55+
Mean Liguid Consumptionf 444 329 203 219 252 255 239
mE/ head . day
Standard Error of the 53 33 168 71 14 17 33
fH=an
Humber af Persons in 24 4é o B1 1&a& 14a &0

the Survey
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TABLE B13 TOTAL PROTEIN CONSUMED {g/hd.d)
DISTRIBUTION BY AGE, SEX AND POPULATION GROUP

WHITE MALE:

AGE GROUE: ° 0 1-4 511 12-17 18-30 31-54 55+

[HMean 5. 52 69 4 91 a4 77

Standard Error of the 29 5 2 3 3 2 4
Hean

tumber of Persons in
the Survey 10 S0 1725 137 113 264 R9

WHITE FEMALE:

AGE CROUP: a 1-4  5=11 12-17 18-30 31-5& 55+

Mean 286 49 80 63 57 56 54

Standard Error of the

[ican 5 2 2 2 2 1 2
ﬁ;’:bgr::;“s“ns in 12 47 129 110 157 353 97

COLOURED MALE:

AGE, GROUP: D 1-4  5+11 1217 18-30 31-54 55+
Heah 28 -30 - 4% 65 67 &b 56
Stamdard Error of the 3 2 1 5 7 3 g
Maam

Mumber of Persons in 22 56 106 62 1286 DO 45
the Survey

COLOURED FEMALE:

AGE GROGUF g -4 511 12-17 18-30 31-54 55+

I
gan 30 33 44 4% &6 46 4D

Standsrd Error of the

Mzan 8 1 1 2 1 2 2
Numbat of Persons in
the Survey 24 a6 9% a1 1668 146 &l
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APPENDIX C
T

DEMOGRAPHIC CHARACTERISTICS OF SAMPLED AREAS

TABLES L1 - C2.
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AFFENGIX C1 DEMOGRAPHIC CHARACTERISTICS OF SAMPLED AREAS ACCORDING
TO THE 1980 CENSUS

1

Area F-‘npu.'{:igzﬁ Eggup % Moelim
Surrcey Eatate High Income, Coloured &0.8
Gra=nhaven High Income, Coloursd &0.8
Bonteheuwel Lov Incoue, Coloured 15.7
rassy Park Low Incomz, Coloured 15.9
Hanover Park Law Incoms, Coloured 47.1
GCardens High Income, White -
landudno High Income, White -

ilnerton High Income, White -
Brooklyn Low [ncome, White -

Central Statistical Services (1985 a,b)
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TABLE C2 POPULATION OF GREATER CAPE TOWW ACCORDING T0 THE

19B0 CENSUS USED FOR AGE STANDARDIZATION

#Total over 1 year of age

Age: White White Coloured Coloured
Group Hale Female Male Female
{thouzands) (thousands) {thousands) {thousands)
1-4 14,24 13.79 37.06 36.38
5-11 2.1 25.68 &5.41 &4.06
12-17 23.15 23.83 59.24 5&. 24
18-30 5312 S3.88 o6. 84 8,46
3M-54 6B. 54 70.587 Ba. 40 28,54
S5 37.14 52.60 3.7 32.54
Total* 222.% 240.45 ig9.e¥ 384,23
463.97 753.90

Interpolsted From Central Statistical Sercvices 19B5a.
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AFPENDIX D
"

SPECIMEN QUESTIONNAIRES:

1. The Placement Ouestiomnsire
2. fQuestionneire For Adults and Children

3. (Questiomnaire For lnweaned Babies
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Interviewers Hame 1= ......

DEFARTHENT OF COMMURITY HEALTH, UNIVERSITY OF CAPE TOWH

THE PLACEMEHT QUESTILOMHMAIRE

WATER COMSUMPTION SURVEY

srsrmcsatsi-assrs- nddresas of household :

Dace of Interview = . .....

e L R R I R R R I I I I R RN A ]

Time of Inktecviow = PromM...ace==-T0. i1 aarrn

LI O I I N B I R L B I R B I B

Bousehold HNo, - =

I N B T R R R B I R L R

Good mornlng/afternconsevening., I'va come on behsalf of the
Oniversiky of Cape Town. We're conducking a study on the
amount and type of foads peopls eat and drink, in order ko
Eind dgut hovw much water is beitng coasumed in oae focm or
anathaz,

i
Explain that all frods and drinks contain some waker, and
what a suvrvey ls, if necessary.

The study is baing commissionad by the Department of Community
Health, and what we would liks you, and the members of your
Camily to da, i=x fto give me details of all you had ko eak and
drink yestecrday. This should take about 15 Winutes per person.

This information is etrictly confidentlal and none of it will

be linked ko any individuwals.

EHOW HESPONDENTS QUESTIONWAIRE, EXPLAINING BRIEFLY HOW IT
MUST BE COMFLETED. ASK THE FAMILY TCO TRKE PART TH THE

GURVEY.

Willing to pacticipaca?

YES RO D

IEF no, ceason/e 1E poasible - . icesvasvrrraarnrssamsnrrrasnn

L I I I e T I I I T T R I R I R I B B R I I BN I R B R ] Ak ok E N E A

% mod w xy 2 moE E A EEE o EEEwr s oo omodomom ok ko Fmoh ok FEFERFE " Ay 2wy EEr o
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How I'd just like ta collect a faw detaills about yourselves.

RECORD HOUSEHOLD COMPOSITION

DETAILS,

IN GRIE BELOW.

For each member of the household, state -

{i} their retationship to head of household, e.g. wife,son,
causin, aunk, guestk.

fii} their age in years.

(iii} sex.

(iv} only Eor infantes aged undar 3 ysars - whethar [ully

or partially weaned.

LELATIORSHIF TO AGE LAST 5EX

IRFANTE AGED (ONDER 3 YEARE OHLY

FULLY

FARTIALLY

EAD OF HOUSEROLD | BIRTROAY M {F

WEAHNED

HWEANED

UHWEANELD

2ad of Household

3.

Heasure glacaes
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USE FOR
CODYNG DMLY

DEBARTMENT OF COMMUNITY HEALTH, UHIvERSiT! OF CRPE TOMN

QUEETIONNAIRE FOR ADULTS AND CHILDREH

1
24-HOUR RECALL

Interviewer - ......

Raspondent - .....
hge T™ st drrovwrroeaa

Qoocupation 1= s sa

AEBA 2= L urrascraves=

L

....-.-.[] Questicnnaire Ho,

FhFray oo oA Hale

viarrrars-.]|FEmala

tarrrrana-JERVICODMENE - Lo iaraan

ressrrassass Household Ha, .

T LU T I B Y

Waekday Rertorded ........

RECORD ALL FQOD ITEMS CONSUMED YESTERDRY IN ML. CR
HMISENOLD MEASURES AS RCCURATELY, AWR RS HEARTLY AS

POSSIBLE
Preparation :-
Homemade? )
Fresh, [rozen, or
Homa cannad
or Poilad, fried or
Foopd ITtam Amount hway baked
Early
morning
AL
breakEagk
Mid-
morning
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USE FOR
CORING ONLY

Ptagarntiun i

Hoemenade?
Ffulh, frozen or
Homa cannad
or Boiled, fried or
Food Item Amount Away baked

Lunch

Afternoon

At kwa
time

Evening
meal

During
Fhi
avaning
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Preparation :-

USE FODR
CODING O¥LY

Homemade?
Fresh, Erozsn, ar
Home canpszd
. or Boiled, fried or
Feod Itam Amount Away bBaked

Lata at
night
Extras

Comments -

Ask raspondent how much water was consdmed,

Alone :-
Wich pills :-
Aftmr brushing feeth :-

Entar this sppropriately.
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DEFARTMENT COF COMMUNITY HEALTH, UNIVERSITY OF CAPE TOWH

-Intecviever - ........ﬂ.......[] Questionnaice No.

Respandank

BOB I= tiiisi-i-iiici-assrarannss]FPemale
AFEBd 2= snsiseenan mmn ssavasnss HOnsehold Ho.
Date

QUESTIONHAIRE FOR URWEANED BABIES

24-HOUR RECALL

1= @i carcmsasaraasrasiale

Im e rasaamenan arerenissnass Weekday Recorded .......

POSE

THE FOLLOWING QUESTICOWS BEPORE RECORDING THE RECARLL

1.

At present, is your baby ;-

breastfed ...Licivrransarersrenrsammnnsdbntanans

aTEifirially fed (.iiavinecnmmrannn S rd e r L et e

both

Famomamor v e onomom g owoy gk d s omomon ok kom ok Ak FA R Fm o kok ko

If artificially fed at all :-

{Mark only that which is applicable)

(i}

tiiy

(iiiy

What type of milk do you use?

Erash ... .. iattairasvasscannsncrinranmnsnan
avaporatad/condanged/powdered . iavavannaa

boOER .. i iniarasnaaasarssasnansransbanens

How many bottles/drinking cups 40 you give

vyour baby per dAay? (State number and milk
type/Sst.

trssssmsmsarasnrsse bDOtElefs af .00 vnun--

sasas s s vsasiacaass CUPSE O ca i ane s nana

What is5 the capaclty of the botkle/s and/ox
cups= lin ml} 7

158

USE FOR

CODING ONLY



- . USE FOR
ECORD ALL FOOD ITEMS CONSUMED YESTERDAY EN ML. OR CODING OHLY

OUSEHOLD MEREQURES AS ARCCURATELY AS POSEIBLE

Preparakion -

Homemade?
Fresh, frogan, ot
Remne canned

ar Boiled, fried or
Pood Item Amount Avay baked
Early
morning
At

breakfast

Mid
moTning

Lunch

Teakbime
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USE FOHR
CODING OHLY

Frepacecion -

Homemade?
Freszh, frozen. or

lome canned

ot Boiled, f:ied_nr

Food Item Amount Away bakad

BEvaning
maal

During
ths
avening

Lzta
ak
nighe

Commants :-

A5k respondent how much water was consumed alone,
or with medicine: -
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APPENDIY E

SURYEY SAMPLE SIZES

TABLE E1
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TABLE E1 SURVEY SAMPLE SIZES

High Income
Whites

Low Incomm
Whites

High Income
Colourad

Low Income
{oloured

Winter Summer
n=1353 n=1445
Meles Females Males Females
198 238 210 234
198 220 1BB 213
189 231 B8 100
54 (1] 187 223
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