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Abstract

Objective: The aim of the present study was to develop (phase 1) and validate
(phase 2) a screening questionnaire to assess the adequacy of micronutrient
intake of economically active South African adults.
Design: For identification of indicator foods to be included in the screening
questionnaire (phase 1), a comprehensive, eighty-six-item, quantified FFQ that
reflected the food sources of thirteen selected micronutrients associated with the
nutrition-related health status of South Africans was developed and completed by
554 adults of all four major ethnic groups. Resulting dietary data were subjected
to stepwise regression analyses to identify indicator foods to be included in the
final screening questionnaire. For validation of frequency of intake reporting of
specific food items included in the screening questionnaire (phase 2), a sample
of sixty-six African and eighty-four white adult volunteers of both genders
completed a 7 d record as well as the screening questionnaire. The frequency of
intake of specific food items derived from the two methods was then compared
using Spearman correlation coefficients.
Results: Phase 1 identified thirty indicator foods that formed the basis of the
screening questionnaire. In phase 2, significant correlations were found for the
total group for twenty-two out of the thirty items in the questionnaire, with
correlations being the best for white females and the poorest for African males
and females.
Conclusions: A screening questionnaire (thirty-item FFQ) that can be used by
researchers and health professionals to assess an individual’s risk of inadequate
micronutrient intake was developed and validated.
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Primary prevention (health promotion), as opposed to

secondary prevention (risk reduction) and tertiary preven-

tion (treatment and rehabilitation), aims to ensure the health

and well-being of groups of people(1). One of the most

important aspects to be addressed in primary intervention

initiatives is adequate food intake (quantity and quality) to

ensure optimal intake of energy, macro- and micronutrients.

Adequate intake of micronutrients, including vitamins and

minerals, is important not only to prevent the development

of deficiency diseases such as vitamin A deficiency and Fe-

deficiency anaemia, but also contributes to the prevention

of chronic diseases of lifestyle(1).

One method that can be utilized to facilitate the early

detection of nutritional imbalances is the use of screening

procedures, including dietary evaluations(2,3). Screening

instruments can be completed by the subject/client or

administered by an interviewer/health professional(4).

The purpose of a dietary screening tool is usually not to

produce accurate estimates of nutrient intake by indivi-

duals or groups, nor to rank or categorise people accu-

rately on that variable. The purpose is rather to identify

individuals or groups at risk of low intakes. On the basis

of this type of assessment, groups can be monitored to

study the association between their health and indicators

of dietary intake; or individuals can be counselled or sub-

jected to an intervention programme; or individuals can be

subjected to second-stage screening for more precise

assessment of dietary intake and nutritional risk before

action is taken(2,4). Self-administered screening instruments

can also be regarded as valuable educational tools in that

awareness can be created regarding the adequacy and

healthfulness of an individual’s dietary intake(3). The present

paper describes the development (phase 1) and validation

(phase 2) of a self- or health worker-administered ques-

tionnaire for screening the micronutrient intake of South

African adults. As self-administration of the questionnaire
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would require a reasonable level of literacy (reading and

writing), the target group for this research was specified to

be economically active South Africans, who were assumed

to have the required literacy and comprehension level.

Phase 1: development of the screening

questionnaire

Methods of phase 1

Following consultation with a panel of three dietary meth-

odology experts, it was decided that the screening ques-

tionnaire to be developed should comply with the following

criteria: (i) it had to be short and easy to complete without

supervision; (ii) it had to reflect usual dietary intake; (iii) it

had to be ethnically/culturally sensitive (recognition and

accommodation of different South African population

groups); and (iv) it had to facilitate the identification of

potential problems with micronutrient intake. The expert

panel recommended that a short, semi-quantified, FFQ

format had the potential to meet these stated criteria.

An FFQ includes a list of food items known to be the

major sources of the dietary components (micronutrients)

in question(4,5). The validity of any FFQ depends largely on

the completeness/adequacy of this food list(6,7). The expert

panel recommended that in order to develop a list of

indicator foods to be included in the screening ques-

tionnaire, a comprehensive quantified FFQ that included

important sources of micronutrients related to common

nutrition-related health problems experienced by South

Africans should first be developed and tested. The resulting

data could then be subjected to stepwise regression ana-

lyses to identify the necessary indicator foods.

Compilation of the comprehensive quantified FFQ

To identify micronutrients that needed to be included in the

comprehensive list of food items, the main nutrition-related

chronic diseases of lifestyle relevant to South Africans were

first identified from a South African Medical Research

Council report of the Chronic Diseases of Lifestyle Unit(8).

These diseases include hypertension, dyslipidaemia, dia-

betes mellitus and impaired glucose tolerance, lifestyle-

induced cancers, stroke and osteoporosis. Micronutrients

that are typically associated with the development/pre-

vention of these diseases include the following thirteen

nutrients: Ca, Mg, Zn, Fe, vitamin A, vitamin E, thiamin,

riboflavin, niacin, vitamin B6, vitamin B12, folate and vitamin

C(1,8,9). Second, micronutrient deficiencies that are endemic

in South African populations, namely Fe and vitamin A

deficiencies, were identified from a meta-analysis of dietary

surveys(9) as well as national nutritional status surveys(10,11).

Subsequently, the main sources of the thirteen nutri-

ents were identified from the South African food com-

position tables(12) and nutrition textbooks(1,13). The

criteria formulated by Willett(7) were used to guide this

process: (i) the food must have a substantial content of

the nutrient(s) of interest; (ii) the food should be eaten

reasonably often by an appreciable number of the target

group; and (iii) the use of the food must vary from person

to person. To ensure cultural/ethnic sensitivity(14), the

foods most commonly consumed by the different ethnic

groups in South Africa were identified from reports by the

National Programme for Nutrition Intervention of the

South African Medical Research Council(15–17). All of this

information was combined to compile a list of eighty-six

food items that are commonly consumed by adult South

Africans and can be regarded as important sources of the

identified micronutrients. Items such as sugar, candy,

jams, syrup and energy drinks that are not micronutrient-

dense were not included in the food list. For frequency

of intake reporting, the following response categories

were selected based on the evaluation of a number of

FFQ(18–23): seldom/never, 1–3 times/month, 1–3 times/

week, 4–6 times/week, 1 time/d, 2 times/d and 3 or more

times/d. For portion size estimation an average serving

size was specified in the questionnaire. These serving

sizes were calculated using exchange lists adapted for

mean portion sizes reported in South African dietary

surveys(15–17,24). In this regard it is important to note that

most of the variation in the intake of a food item in an

FFQ is explained by frequency of intake and not neces-

sarily by estimated portion size(7). Accurate frequency

estimation should therefore be a key focus in ensuring the

validity of dietary data generated using an FFQ.

The resulting draft questionnaire was completed by

twenty African and sixteen white South Africans of both

genders as a pilot test, after which a few minor changes

were made.

Sample for completion of the comprehensive FFQ and

subsequent generation of the screening questionnaire

The sample for phase 1 of the study was randomly drawn

from the South African National Database, which is the

largest consumer database in South Africa and comprised

a sampling frame of more than 7 million economically

active adults, i.e. consumers between the ages of 18 and

65 years, at the time of the study. The sampling frame

included names and addresses of 52 % white, 30 % mixed

ancestry, 11 % Asian and 6 % African South Africans. A

random sample of 2100 was drawn to be proportionally

representative of all ethnic groups in the database, and to

include at least one small town and one city from each

of the nine provinces in the final sample. Since mailed

questionnaires are known to have a poor response, a very

large sample was mailed to ensure a response of at least

25 % (nE 500).

Ethical issues

The research proposal was approved by the Ethics

Committee of the University of Limpopo, South Africa.

Detailed information concerning the aim of the research

was included in an introductory letter that accompanied

the eighty-six-item quantified FFQ. Confidentiality and
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anonymity were ensured. The completion and return of

the questionnaire served as indication of voluntary par-

ticipation and informed consent.

Data collection and processing

The FFQ was mailed to respondents together with a pre-

paid return envelope. General instructions regarding com-

pletion of the questionnaire as well as specific guidelines

for portion size estimation were included on the cover page

of the questionnaire. After the due date for return of

questionnaires had passed, a reminder was mailed to the

non-responders. A second reminder followed the first one.

The main researcher scrutinised each questionnaire for

completeness and quality. Twenty-six out of the 580

returned questionnaires were not included in the analyses.

A questionnaire was excluded from analysis if the following

was found: (i) whole page(s) not completed; (ii) the same

frequency of intake indicated for a number of consecutive

items on the list; and (iii) unrealistically high frequencies

indicated. For quantification purposes the specified serving

size was multiplied with the frequency of intake. In cases

where the frequency was specified as a range e.g. 1–3

times/month, the frequency was taken as the midpoint of

the range.

Statistical analysis for generation of the screening

questionnaire from the dietary intake database

Statistical analyses were conducted using the SAS statis-

tical software package version 6?11 (SAS Institute Inc.,

Cary, NC, USA). To identify food items that were the most

important sources of each nutrient in question, stepwise

regression analyses were performed as described by

Willett(7). According to this procedure, the food item that

explains the most between-person variance in the intake

of a specific nutrient is identified as the first independent

variable, the food item that explains the most variance not

accounted for by the first food is the second independent

variable, and so on. The contribution made by a specific

food item is reflected in the change in the cumulative R2.

When the cumulative R2 for a specific nutrient in the

analyses reached 0?7, which is indicative of a correlation

coefficient of 0?84, the food items in the regression model

were taken as the best sources of a particular nutrient.

This method identifies the food items that discriminate

most between individuals rather than those that con-

tribute to absolute intake. It should be kept in mind that

the R2 value will accumulate more rapidly for those

nutrients that are highly concentrated in a few foods, e.g.

vitamin C, than for those that are dispersed throughout

many foods, e.g. thiamin. According to Willett(7) a lim-

itation of this method is that if several hundred food

variables are included in an original list of potential foods,

some will enter as ‘statistically significant’ predictors on

the basis of chance alone. The shorter the list of foods and

the larger the sample size, the smaller is the chance of

including unimportant contributors of a nutrient. The

regression analyses were completed for the total group as

well as for each ethnic group separately. Prominent dif-

ferences in the rankings of food items between the four

ethnic groups were taken into consideration in the final

selection of food items to be included in the screening

questionnaire.

Results and discussion of phase 1

A sociodemographic profile of the participants in phase 1

of the development procedure is presented in Table 1.

The proportions from the various ethnic groups who

participated were: Africans 27 %, Indians 12 %, mixed

Table 1 Sociodemographic profile (column %) of the study population involved in phase 1 of the study: development of the screening
questionnaire (n 554)

Variable Africans (n 149) Mixed ancestry (n 102) Asians (n 63) Whites (n 240) Total group (n 554)

Gender
Female 48?7 60?8 49?2 53?3 53?0
Male 51?3 39?2 50?8 46?7 47?0

Age (years)*
,25 8?8 15?8 14?3 7?5 10?1
25–34 27?0 37?6 22?2 24?6 27?5
35–44 37?2 17?8 34?9 19?2 25?5
45–54 15?5 11?9 23?8 27?9 21?2
55–65 11?5 16?8 4?8 20?8 15?7

Highest level of education-
Primary (grades 1–7) 12?2 21?8 3?2 0 7?6
Secondary (grades 8–10) 15?0 39?6 27?0 12?6 20?1
Secondary (grades 11112) 29?3 25?7 36?5 32?6 30?8
Tertiary 43?5 12?9 33?3 54?8 41?5

Employment-

-

Student/housewife 7?4 26?7 33?3 21?3 20?2
Full-time employed 81?1 44?6 57?1 68?8 66?1
Unemployed 4?7 20?8 9?5 2?1 7?2
Retired 6?8 7?9 0 7?5 6?5

*x2 5 49?7 (df 5 12), P , 0?0001.
-x2 5 125?0 (df 5 9), P , 0?0001.
-

-

x2 5 67?6 (df 5 9), P , 0?0001.
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ancestry 18% and whites 43%. It must be borne in mind

that the ethnic profile of economically active South Africans

represented in the South African National Database does not

reflect the country’s general demographic profile, which

was 78% African of whom 31% were unemployed and 54%

were literate at the time of the study(25,26). It can therefore be

said that the sample was more representative of the edu-

cated employed South African, irrespective of ethnic group,

and the application of the screening questionnaire should

be aimed at this particular group. Although the response

rate was only 28%, the sample size was large enough to

enable us to conduct meaningful statistical analyses to

derive the screening questionnaire.

The most important food sources of each of the

selected thirteen micronutrients identified by the regres-

sion analyses are presented in Table 2. A food item was

finally selected for the screening questionnaire by the

expert panel if it was the primary source of one or two

nutrients, or a secondary source of a number of nutrients.

Descriptions of preparation methods and fat content of

food items were not included in the final version of the

screening questionnaire (Table 3). It was also decided to

limit the recall period of the screening questionnaire to

one week to reduce the memory burden on the respon-

dent and to simplify the frequency concept. Except for

the 1–3 times/month category, all the response categories

included in the eighty-six-item FFQ were retained. In the

final version of the screening questionnaire the respon-

dent is not expected to indicate portion size.

For quantitative micronutrient risk assessment purposes,

the daily intake of each of the thirteen micronutrients reflec-

ted by the thirty food items in the screening questionnaire

can be computed by using either a standard dietary

assessment program or a tailored calculation program. The

actual calculation should be based on the frequency of

intake indicated by the respondent using standard portion

sizes. Micronutrient intake can then be compared to the

relevant dietary reference intake (Recommended Dietary

Allowance (RDA) or Adequate Intake (AI)) for individual

risk assessment(27). Suggested cut-off points are: serious risk,

,67% of RDA or AI; mild risk, $67% and ,100% of RDA

or AI; no risk, $100% RDA or AI(28).

Phase 2: assessment of the validity of frequency

reporting in the screening questionnaire

Methods of phase 2

The underlying question addressed by this phase of the

study was whether the screening questionnaire provided a

true reflection of the usual intake of the selected micro-

nutrients by an individual. Construct, face and content

validity of the instrument, i.e. whether it actually had the

potential to reflect the usual intake of the micronutrients in

question, were ensured by the process that was followed in

the development of the questionnaire in phase 1. However,

whether the concept of ‘frequency of intake’ was well

understood, and whether the frequency indicated in the

questionnaire was a true reflection of actual frequency of

intake, needed to be assessed.

Sample

For these purposes a sample of sixty-six African and eighty-

four white adult volunteers of both genders, with a socio-

demographic profile comparable to that of respondents

who participated in phase 1 of the study, was recruited.

Table 2 Indicator food items* identified through stepwise regression analyses for each of the specified micronutrients (n 528)

Nutrient R2
No. of food

items Food items

Ca 0?831 5 Cheddar cheese, whole milk, low-fat milk, green beans, citrus (fruits and juice)-
Mg 0?763 10 Brown bread, whole wheat bread, legumes, peanuts, avocado pear, orange juice, spinach, onion

(raw or cooked), mixed vegetables (carrots, corn, peas, beans), salty condiments
Fe 0?798 10 Red meat (low-fat), fried chicken, organ meat, eggs, brown bread, breakfast cereals (fortified),

legumes, orange juice, spinach, green peas
Zn 0?795 9 Red meat low- and medium-to-high fat, fried chicken, organ meat, brown bread, cheddar

cheese, peanuts, green beans, chicken without skin
Vitamin A 0?943 7 Mangoes, carrots, sweet potatoes, pumpkin, tomato/onion mix, mixed vegetables (as above),

spinach
Vitamin E 0?895 8 Fried onions, soft margarine, nuts, fried potatoes, sweet potatoes, avocado pears, fried fish,

fat cakes
Vitamin C 0?931 5 Citrus fruits, guavas, orange juice, other fruit juice, tomatoes (raw or cooked)
Thiamin 0?771 8 Pickled meat, fish, chicken, breakfast cereal (fortified), oat porridge, maize porridge, potatoes,

health bars, bananas, green peas, potato crisps
Riboflavin 0?830 7 Health bars, organ meat, breakfast cereal (fortified), whole milk, low-fat milk, mixed vegetables

(as above), mangoes
Niacin 0?805 6 Red meat (medium-to-high fat), chicken (with and without skin), breakfast cereal (fortified),

health bars, peanut butter, peanuts, bananas, green beans
Vitamin B6 0?745 5 Breakfast cereal (fortified), potatoes, bananas, orange juice, potato crisps
Vitamin B12 0?991 4 Organ meat, tinned fish, red meat (low-fat), meat pies
Folate 0?801 7 Breakfast cereal (fortified), legumes, citrus fruits, avocado pear, spinach, tomatoes, green peas

*Food items indicated in italics were included in the final version of the screening questionnaire.
-Fortification of fruit juice with Ca could be responsible for high Ca values in citrus.

2162 M Senekal et al.

https://doi.org/10.1017/S1368980009005114 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980009005114


T
a
b

le
3

F
in

a
l
th

ir
ty

-i
te

m
F

F
Q

fo
r

th
e

s
c
re

e
n
in

g
o
f

th
e

m
ic

ro
n
u
tr

ie
n
t

in
ta

k
e

o
f

e
c
o
n
o
m

ic
a
lly

a
c
ti
v
e

a
d
u
lts

(5
s
c
re

e
n
in

g
q
u
e
s
ti
o
n
n
a
ir
e
)

H
o
w

o
ft
e
n

d
u
ri
n
g

th
e

P
A

S
T

W
E

E
K

d
id

y
o
u

e
a
t

th
e

fo
llo

w
in

g
?

(M
A

R
K

E
V

E
R

Y
IT

E
M

)

F
o
o
d

it
e
m

Never

123timesperweek

426timesperweek

1timeaday

2timesaday

31timesaday

F
o
o
d

it
e
m

Never

123timesperweek

426timesperweek

1timeaday

2timesaday

31timesperday

R
e
d

m
e
a
t

(a
n
y

ty
p
e
)

S
p
in

a
c
h

(i
n
c
lu

d
in

g
m

a
ro

g
o
)

C
h
ic

k
e
n

(a
n
y

ty
p
e
)

C
a
rr

o
ts

T
in

n
e
d

fi
s
h

T
o
m

a
to

(r
a
w

/c
o
o
k
e
d
)

O
rg

a
n

m
e
a
t,

e
.g

.
liv

e
r

G
re

e
n

p
e
a
s

E
g
g
s

(a
n
y

ty
p
e
)

G
re

e
n

b
e
a
n
s

M
ilk

/y
o
g
h
u
rt

/m
a
a
s

to
d
ri
n
k/

o
n

c
e
re

a
ls

M
ix

e
d

v
e
g
e
ta

b
le

s

M
ilk

in
te

a
/c

o
ff

e
e

P
u
m

p
k
in

/b
u
tt

e
rn

u
t

C
h
e
e
s
e

(e
x
ce

p
t

c
o
tt

a
g
e
)

S
w

e
e
t

p
o
ta

to

L
e
g
u
m

e
s
,

e
.g

.
b
a
k
e
d

b
e
a
n
s
,

le
n
til

s
P

o
ta

to
(a

n
y

p
re

p
a
ra

tio
n
)

P
e
a
n
u
ts

a
n
d

n
u
ts

C
it
ru

s
fr

u
it
,

e
.g

.
o
ra

n
g
e

B
ro

w
n
/w

h
o
le

w
h
e
a
t

b
re

a
d
/r

o
lls

P
u
re

o
ra

n
g
e
/g

u
a
v
a

ju
ic

e

B
re

a
k
fa

s
t

c
e
re

a
l
(i
n
s
ta

n
t)

B
a
n
a
n
a
s

O
a
ts

p
o
rr

id
g
e

M
a
n
g
o
e
s

S
o
ft

m
a
rg

a
ri
n
e

(t
u
b
)

A
p
p
le

s
/p

e
a
rs

B
ro

c
c
o
li

A
vo

c
a
d
o

Questionnaire for micronutrient intake 2163

https://doi.org/10.1017/S1368980009005114 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980009005114


Recruitment drives focused on employees of two South

African universities. Potential participants for the validation

study were invited to attend a session during which the aim

and procedures of the study were explained, after which

they could volunteer for participation.

Validation method

According to Brants et al.(29), the dietary record method is

the best comparison/calibration dietary method for an FFQ

because the sources of error associated with both methods

are largely independent. Therefore participants in this

validation study were requested to keep a 7d estimated

food record to determine usual frequency of intake of the

food items included in the screening questionnaire. Each

participant received a booklet that included the necessary

recording guidelines, which were explained to them by a

registered dietitian trained for this purpose. The respon-

dents completed the screening questionnaire two weeks

after completion of the 7d record during a personal session

with the dietitian.

Ethical issues

The protocol for phase 2 of the study was also approved

by the Ethics Committee of the University of Limpopo.

Each participant signed a consent form.

Data processing and analysis

Statistical analyses were conducted using the SAS statistical

software package version 6?11 (SAS Institute Inc.). The 7d

records were analysed to generate an indication of fre-

quency of intake of specific food items. For example, the

number of times red meat was eaten during the recording

week was counted, irrespective of the preparation method,

to generate an indication of the frequency of red meat

intake. Spearman correlation coefficients were computed to

determine the relationship between the frequency of intake

indicated in the screening questionnaire for a particular

food item and the frequency of intake derived from the

7 d records.

Results and discussion of phase 2

The sociodemographic profile of the study population of

phase 2 of the study, presented in Table 4, indicates that the

majority of participants were employed and educated at

secondary and tertiary levels. The correlations between

frequency of intake of specific food items recorded on

the screening questionnaire and that derived from the

7d record are presented in Table 5. Significant Spearman

correlation coefficients were found for twenty-two of the

thirty items (r ranging from 0?24 to 0?62) in the total group

(n 150), for nineteen of the thirty items (r ranging from 0?27

to 0?66) among females (n 81) and for fifteen of the thirty

items (r ranging from 0?25 to 0?77) among males (n 69).

When considering the gender groups within the two ethnic

groups, it becomes evident that the best correlations were

found for white females and the poorest for both African

males and females. Generally the strongest correlations

were found for food items such as red meat, milk, cheese,

bread, breakfast cereal, margarine, some vegetables, citrus

fruit, bananas and pears/apples. The weakest correlations

were found for most vegetables, tinned fish, chicken,

legumes and orange/guava juice. When interpreting these

results it should be borne in mind that the screening

questionnaire requests the respondent to report on fre-

quency of intake of specific food items over the ‘past

week’. As the 7d food record was completed two weeks

before the screening questionnaire was completed, food

items that are consumed only two times or less per month

could have been recorded using one method but not the

Table 4 Sociodemographic profile (column %) of the study population involved in phase 2 of the study: validation of the
frequency reporting in the screening questionnaire (n 150)

Variable Africans (n 66) Whites (n 84) Total group (n 150)

Gender
Male 45?5 47?1 46?4
Female 54?5 52?9 53?6

Age (years)*
,25 12?2 18?8 15?9
25–34 51?5 21?2 34?4
35–44 22?7 24?7 23?8
45–54 13?6 24?7 19?9
55–65 0 10?6 5?0

Highest level of education-
Primary (grades 1–7) 3?0 0 1?3
Secondary (grades 8–10) 7?6 1?2 4?0
Secondary (grades 11112) 21?2 10?6 15?2
Tertiary 68?2 88?2 79?5

Employment-

-

Student/housewife/part time employed 22?7 28?2 25?8
Full-time employed 69?7 64?7 66?9
Unemployed 7?6 0 3?3
Retired 0 7?1 4?0

*x2 5 20?3 (df 5 5), P 5 0?001.
-x2 5 11?0 (df 5 3), P 5 0?01.
-

-

x2 5 11?8 (df 5 5), P 5 0?04.
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other, which could explain low correlation coefficients

for some items. Many of the food items for which no

significant correlations were found are in fact items that

are consumed less frequently by South Africans(28). These

include the following: tinned fish, peas, mixed vegetables,

peanuts and nuts, sweet potatoes, fruit juices, eggs, legumes

and tomatoes.

Conclusions and recommendations for

application: phases 1 and 2

A comprehensive procedure was followed to develop

a questionnaire to screen the micronutrient intake of

economically active South Africans. The result is a brief

thirty-item FFQ (screening questionnaire) on which

respondents indicate frequency of intake of each food

item. Micronutrient intakes can then be computed using

the indicated frequency of intake and standard portion

sizes. Intakes should be compared with reference standards

(i.e. dietary reference intakes) to provide an indication

of deficiency risk for each specified micronutrient. The

screening questionnaire can be used by researchers and

health professionals to assess the micronutrient intake

risk of individuals in a simplified and quick manner. The

possibility of publishing the screening questionnaire, as

well as appropriate guidelines to improve micronutrient

intake where necessary in the lay media or on the Internet,

can be considered.

Finally, as the screening questionnaire was developed

for use in economically active South Africans, its appli-

cation in screening the micronutrient intake of other

groups of South Africans individuals, including those

in the lowest socio-economic groups who may be less

economically active and even illiterate, is not recom-

mended without further assessment of the screening

questionnaire’s validity in such groups of individuals.
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