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1Research Unit 106 ‘Nutrition, Food, Societies’ (WHO Collaborating Centre for Nutrition), Institut de Recherche
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Abstract

Objectives: To study dietary diversity and its relationship with socio-economic and
nutritional characteristics of women in an urban Sahelian context.
Design: A qualitative dietary recall was performed over a 24-h period. Dietary
diversity scores (DDS 5 number of food groups consumed) were calculated from
a list of nine food groups (DDS-9) or from a list of 22 food groups (DDS-22) which
detailed both micronutrient- and energy-dense foods more extensively. Body
mass index (BMI), mid upper-arm circumference and body fat percentage were
used to assess the nutritional status of the women.
Setting and subjects: Five hundred and fifty-seven women randomly selected in
two districts of Ouagadougou, the capital of Burkina Faso.
Results: The mean DDS-9 and DDS-22 were 4.9 6 1.0 and 6.5 6 1.8 food groups,
respectively. In the high tertile of DDS-22, more women consumed fatty and
sweetened foods, fresh fish, non-fatty meat and vitamin-A-rich fruits and vege-
tables. The DDS-9 was not associated with the women’s socio-economic char-
acteristics whereas the DDS-22 was higher when the women were younger, richer
and had received at least a minimum education. Mean BMI of the women was
24.2 6 4.9 kg m–2 and 37% of them were overweight or obese (BMI $ 25 kg m–2).
Neither the DDS-9 nor the DDS-22 was associated with the women’s anthropo-
metric status, even though there was a trend towards fewer overweight women in
the lowest tertile of DDS-22.
Conclusion: In this urban area, the qualitative measurement of dietary diversity is
not sufficient to identify women at risk of under- or overweight.
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As no single food contains all necessary nutrients, diver-

sity in dietary sources is needed to ensure a balanced and

healthy diet. It is well documented in developed coun-

tries that dietary diversity at different ages, and repre-

sented by different types of scores, is strongly associated

with nutrient adequacy and is thus an essential element of

diet quality1–5. There is less evidence showing such

associations in developing countries, but the few studies

that are available provide support for the assumption that

dietary diversity and variety scores are also good proxies

of the nutrient adequacy of the diet in poor countries6–9.

Moreover, it has been reported that these scores can be

useful indicators of household food security10 and that

they are positively associated with the nutritional status

of children11–15. In previous studies in a rural area in

Burkina Faso, we recently demonstrated that such dietary

diversity scores calculated over a 24-h period were also

inversely associated with underweight in adults16–18.

Thus, at least in developing countries, dietary diversity

is now more and more frequently assessed using simple

tools such as the dietary diversity score (DDS), defined as

the number of food groups, subgroups or food items

consumed over a reference period. Such scores are now

used by international institutions like ORC Macro in their

Demographic and Health Survey (DHS), in the FANTA

(Food and Nutrition Technical Assistance) Project and by

the International Policy Research Institute, but in most

cases these scores are seen as proxies of adequate/poor
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micronutrient intakes. Yet our previous work in rural

Burkina Faso showed that higher DDS was associated

with more frequent consumption of both micronutrient-

and energy-rich foods17. In such an underprivileged

context, dietary diversity could be considered as equiva-

lent to overall diet quality since nutritional issues were

essentially macro- and micronutrient deficiencies.

Nevertheless, as soon as people have access to a range of

different foods, diet quality cannot be restricted to ade-

quate micronutrient intakes but must also take into

account moderation behaviours regarding intakes in

energy, saturated fat, cholesterol, sodium and sugar. This

is true not only for developed countries but also for

developing countries, particularly in urban areas where

undernutrition and food insecurity coexist with dietary

excess and obesity, sometimes within the same house-

hold19–21. Consequently, some authors have proposed

diet quality indices that take this dual risk into

consideration. Most of these indices are based on US

nutritional recommendations and aim at identifying indi-

viduals who both succeed in meeting their nutrient needs

and in reducing their consumption of ‘unhealthy’ foods

such as refined sugar or saturated fats22–25. However,

these indices were developed for industrialised countries

and require the quantitative assessment of nutrient and/or

food groups, which is more difficult to achieve in devel-

oping countries where the level of education is generally

low and where populations often share food from a

communal bowl26.

The aims of the present study were to measure dietary

diversity in women living in the capital city of Burkina

Faso through simple scores and to study the relationships

between these DDS and the women’s socio-economic

and anthropometric characteristics. We explored whether

such simple scores measured in an urban African context

could reflect the dual risk described above. Therefore we

used both a DDS based on a list of nine food groups that

we had already used in rural areas, with another DDS

based on a list of 22 food groups which better repre-

sented both micronutrient- and energy-rich foods.

Methods

Study area and sampling

The study was conducted in Ouagadougou, the capital of

Burkina Faso. The city covers an area of 220 km2, divided

into districts, with amenities in the town centre and per-

ipheral districts without amenities. According to the most

recent population census in 1996, Ouagadougou had

about 750 000 inhabitants but the population is now

estimated at 1 200 000 inhabitants27. A cross-sectional

domestic survey was carried out in May 2005 in two

districts of Ouagadougou: Taabtenga, a poor district of

about 3500 inhabitants with no amenities; and Wemtenga,

a richer district of about 2500 inhabitants with amenities.

These districts were involved in the Demographic

Monitoring System carried out by the Institut Supérieur

des Sciences de la Population (ISSP) [Higher Institute of

Population Sciences]. Most of the sociodemographic and

economic information we needed was thus already

available. Although we did not intend to use a strictly

representative sample of the population of Ouagadou-

gou, we compared the social and economic data of the

two districts with the Ouagadougou sample used by

the most recent DHS28. It turned out that, if we selected

the same number of subjects in each district, the study

sample correctly reflected the global social and economic

situations observed in Ouagadougou. Given the

explorative nature of the present study, we therefore

decided to randomly select 300 women aged from 20 to

59 years in each district from the ISSP database, giving a

total sample of 600 subjects.

Dietary diversity scores

Information on food consumption was collected by a

qualitative dietary recall over the previous 24 h. The

women were asked to spontaneously recall all the dishes,

sauces, snacks, drinks and other foods they had con-

sumed the previous day. We then prompted them to be

sure that no food had been forgotten. Next, the women

were asked to describe all the ingredients in the food they

had eaten. The ingredients were then coded by a field-

worker using a pre-defined list of 22 food groups. This

information allowed us to construct dietary diversity

scores, defined as the number of different food groups

consumed over a 24-h period. The first score was calcu-

lated using the list of 22 food groups in order to obtain

(1) information about the consumption of micronutrient-

rich foods – cereals; roots/tubers; beans/pulses; vitamin-

A-rich fruits/vegetables; other fruits (including fresh fruit

juices); other vegetables; non-fatty meat (beef, mutton,

game, horsemeat) and poultry; liver; fresh fish; dried fish;

milk/dairy products; and (2) consumption of energy-rich

foods and/or unhealthy foods – nuts/seeds; fatty meat

(pork, cooked meats); animal fats; vegetal fats; frying oil

(used for fried foods); red palm oil; cheese; eggs; sugar/

sweetened products; sweetened drinks (sodas, traditional

and industrial juices); alcohol. The codes for the items on

the list of 22 food groups were then aggregated in the

classification system proposed at a recent workshop on

dietary diversity held in Rome29, which includes nine

food groups: cereals/roots/tubers; pulses/nuts; vitamin-A-

rich fruits/vegetables; other vegetables; other fruits; meat/

poultry/fish; eggs; milk/dairy products; oils/fats. The

second DDS was calculated from this new classification.

Neither the frequency of consumption nor a minimal

amount of food was taken into consideration. In the fol-

lowing, the DDS constructed from the list of nine food

groups and the list of 22 food groups will be called

respectively DDS-9 and DDS-22. Both DDS were used as
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quantitative variables and were also categorised into

tertiles to distinguish diets of high, medium and low

diversity.

Anthropometric measurements

Anthropometric measurements were taken in accordance

with World Health Organization recommendations30. The

height of the subjects was measured to the nearest mm

with locally made portable devices equipped with height

gauges (SECA 206 Bodymeter). Their weight was mea-

sured to the nearest 100 g on a foot-to-foot impedance

analyser with a maximum weighing capacity of 130 kg

(BodymasterTM; SEB Group). Body mass index (BMI;

weight divided by the square of height, kg m–2) was then

calculated. After the age, sex and the height of the subject

were entered, the scales also gave the fat mass (in kg) by

impedance measurements. The body fat percentage was

calculated (BFP 5 (fat mass/total weight) 3 100) and then

corrected for the black population using the following

formula31: BFPc 5 2.1 1 1.04157 3 BFP. Finally, the mid

upper-arm circumference (MUAC) was measured to the

nearest mm using a non-stretchable measuring tape.

Women who said they were pregnant (n 5 26) and

women with unreliable anthropometric measurements

(n 5 7) due to a physical handicap or other causes were

excluded from analyses using anthropometrics.

Other information

Two additional questionnaires were addressed to the

women in order to collect economic and sanitary data at

the household level, on the one hand, and data on

sociodemographics, care level, dietary perceptions and

habits (number, time and location of meals) at the indi-

vidual level, on the other. Indices were constructed to

summarise some of this information:

> A household economic index was constructed using a

correspondence analysis performed on the matrix of

indicator variables that coded for housing quality (type

and size of housing, number of persons per room,

quality of walls and roofs) and facilities (electricity,

running water and origin of drinking water, nature of

toilets and shower, waste evacuation), for assets

(television, telephone, refrigerator, video tape recor-

der) and modes of transport. For a given household,

the score on the axis of the first principal component of

the correspondence analysis gives a coordinate that is

interpreted as a summary indicator of its economic

level32. This index was then divided into tertiles.
> A household hygiene index was constructed from data

about the source of drinking water, type and sharing of

toilets, evacuation of rubbish and waste water, and a

spot-check of the cleanliness of the compound.

Positive or negative points were then attributed based

on favourable or unfavourable situations. The index

ranged from 23 to 14 and was divided into tertiles

according to its distribution to identify low, medium

and high hygienic conditions for the households.
> An individual care for women index assessed the level

of attention and support given to women by the other

members of the household. Using a similar point

system, this index was constructed from the following

information: power of decision (about personal and

child health, family planning, household purchases,

meals) and financial autonomy of the woman, verbal or

physical ill-treatment and general consideration of the

woman in her household. The index values ranged

from 28 to 19 within the sample and the women were

classified in low, medium and high ‘care for women’

according to the distribution of the index.

Concerning their perception of diet, the women were

asked to judge whether their own diet was ‘sufficient’ or

‘insufficient’ in terms of quantity and ‘rather varied’ or ‘not

varied enough’ in terms of quality.

All of this information had either already been col-

lected by the ISSP or was collected by ourselves. The

interviews were conducted by six local fieldworkers. Two

other fieldworkers performed anthropometric measure-

ments and checked the quality of the field data. All

fieldworkers spoke French as well as the main local lan-

guages. The general supervision of the survey was

ensured by the first three authors of this paper.

Data management and statistical analyses

Data entry was performed with EpiData software, version

3.133. Data quality was ensured by quality checks at data

entry, by double entry and also by further data cleaning.

Data management, including computation of the DDS

from the dietary recall, was performed with SAS system

version 9.134. To analyse the relationships between diet-

ary diversity and socio-economic factors, the DDS were

used as response variables and analysed as a function of

these factors. Next, we analysed the relationship between

the women’s nutritional status and the DDS. For this

analysis, the anthropometrics were used as response

variables and analysed as a function of the DDS divided

into tertiles. We then re-ran the same models after having

included sociodemographic and economic factors which

could play a role of confounding factors. The general

linear model was used for quantitative response variables

and the logistic model for categorical responses. Stratifi-

cation of the sample according to the two districts was

taken into account with specific procedures in SAS V9.1

(Proc Surveyreg and Proc Surveylogistic). The first type

error rate was set at 0.05 for all analyses.

Ethics

The protocol of the study was approved by the Ethics

Committee of the Ministry of Health of Burkina Faso. The
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objectives and principles of the study were explained to

all participants in their own language. All the women

gave oral consent to participate in the study.

Results

Initially, a sample size of 600 was envisaged but only

557 women had complete data on dietary diversity.

Of these 557 women, 526 were eligible. Data on socio-

demographic and economic conditions or anthropo-

metric status were incomplete in the case of 45 eligible

women, so the final sample comprised 481 eligible

women with complete data.

Characteristics of the sample

The average age of the women in our sample was 37

years. Most were married or lived in cohabitation and

were Moslem. Among them, 42% had never attended

school and a third was unemployed or inactive. Concern-

ing anthropometric characteristics (Table 1), the mean

BMI of the women was rather high (24.2 6 4.9 kg m22).

Among them, 37% were overweight (BMI $ 25 kg m22)

including 13% obese (BMI $ 30 kg m22), and 8% were

underweight (BMI , 18.5 kg m22). Based on the body fat

ranges for standard adults reported by Gallagher et al.35,

the mean BFPc was rather high.

Dietary diversity

The DDS-9 ranged from two to eight food groups with a

mean of 4.9 6 1.0 food groups, whereas the DDS-22

ranged from two to 13 food groups with a mean of

6.5 6 1.8 (Fig. 1). The women’s diet almost always

included the group of cereals/roots/tubers – in practice

essentially cereals – and the meat/fish group, mainly

non-fatty meat, fresh and dried fish. Most often, the diet

also included vegetables (other than vitamin-A-rich

vegetables) and fats, especially vegetal fats and frying

oil. Sometimes the women also consumed vitamin-A-rich

fruits or vegetables, legumes (nuts/seeds and beans/

pulses) and fruits not rich in vitamin A. Milk and dairy

products (mainly milk and yoghurts) were less con-

sumed. The consumption of eggs was very rare (Table 2).

In order to better understand the meaning of a high

dietary diversity in this urban context, we detailed the

frequency of consumption of food groups as a function of

tertiles of the DDS based on the list of 22 food groups

(Fig. 2). In the high tertile of the DDS-22, there were more

women who consumed fatty products such as frying oil

and vegetable fats, sweetened products such as sugar and

sweetened drinks. However, there were also more

women who consumed fresh fish, non-fatty meat, roots

and tubers, and vitamin-A-rich fruits and vegetables. To a

lesser extent, there were also more women who con-

sumed beans and pulses, milk and yoghurts, nuts and

seeds, and fruits and vegetables not rich in vitamin A.

There were no differences between tertiles for the groups

of cereals and dried fish, nor for alcohol, fatty meat, eggs,

liver, cheese and red palm oil, which were very rarely

consumed in any of the three categories of DDS-22.

Finally, we investigated the source of dietary diversity

by looking at the total numbers of dishes, sauces, snacks

and drinks consumed over the 24-h period as a function

of tertiles of the DDS-9 and DDS-22 (Table 3). We

observed that the number of snacks consumed was much

higher when both DDS were higher, and the number of

drinks was higher when the DDS-22 was higher. To a

lesser extent, the frequency of consumption of dishes

Table 1 Anthropometric characteristics of the sample (n 5 481)

Mean 6 SD or %*

Height (cm) 162.9 6 5.9
Weight (kg) 64.4 6 14.4
BMI (kg m–2) 24.2 6 4.9
Mid upper-arm circumference (cm) 28.8 6 4.3
Body fat percentage corrected- 36.2 6 8.8
BMI category (%)

Underweight (BMI , 18.5 kg m–2) 8.0
Normal (18.5 kg m–2 # BMI , 25 kg m–2) 55.4
Overweight (BMI $ 25 kg m–2) 36.6

SD – standard deviation; BMI – body mass index.
* Mean 6 SD for continuous variables and percentage for categorical
variables.
-Corrected for black population.
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was also higher when both DDS were higher, whereas the

frequency of consumption of sauces was lower.

Relationship between DDS and socio-economic

characteristics

The mean DDS-9 was not statistically associated with the

socio-economic variables, except with the perception of

the women about their diet in terms of quantity (Table 4).

Indeed it was significantly higher for the women who

rated their diet as sufficient (P 5 0.01). In contrast, the

mean DDS-22 was associated with several socio-

demographic and economic variables. This score was

higher when the women lived in the richer district

(Wemtenga), when they were younger and when they

had attended school, when they were single or married

compared with widowed and divorced, and when they

lived in households with better economic conditions. The

score was also higher when the women consumed dishes

outside the home or ate snacks. However, there were no

significant differences based on religion, occupation, the

hygiene index of the household or the care for women

index. Finally, it is interesting to observe that the women

who themselves rated their diets as insufficient in terms of

quantity and quality had a lower DDS-22 than women

who rated their diets as sufficient.

Relationship between DDS and anthropometric

status

The DDS-9 in tertiles was not associated with any of the

anthropometric indices (BMI, MUAC or BFPc) of the

women (Table 5). As for the DDS-22, the mean BMI and

BFPc of the women surveyed increased with an increase

in the diversity score, but the differences were not sta-

tistically significant. In addition, there were fewer over-

weight (including obese) women (BMI $ 25 kg m–2) in

the low tertile than in the medium and high tertiles of

DDS-22, but the difference was not statistically significant.

There was also no difference between the percentages of

underweight women between the three categories of

DDS-22. The same trends were observed even before

adjustment for potential confounders.

To complete this analysis, we tried to establish a link

between diversity in ‘unhealthy’ foods and overweight in

women. We thus constructed another dietary diversity

score based on specific food items rich in lipids and/or

carbohydrates: nuts and seeds, fatty meat, vegetable fats,

animal fats, frying oil, red palm oil, cheese, sugar and

sweetened foods, sweetened drinks and alcohol (1 point

for each food group consumed in the previous 24 h). We

analysed this ‘excess score’ as a function of the women’s

anthropometrics, but no association was found.

Discussion

A major finding in our study was the striking difference

between the DDS-9 and the DDS-22 in terms of their

relationships with sociodemographic or economic char-

acteristics. Indeed, the DDS-9 was not associated with the

sociodemographic and economic characteristics of the

women, except with their perception of their diet in terms

of quantity. On the other hand, the DDS based on the list

of 22 food groups was associated with almost all of the

sociodemographic and economic variables analysed. On

the whole, the more privileged women (in terms of

education, wealth, care, etc.) were those who had a

higher DDS-22. Furthermore, we did not find any asso-

ciation between the DDS-9 and the anthropometric status

of the women living in this urban area, whatever the

anthropometric indices used. Neither did we find a sta-

tistically significant relationship between the DDS-22 and

women’s anthropometric indices, even though there was

a general trend showing that anthropometric indices

increased with the DDS-22.

However, other studies conducted in developing

countries have demonstrated that a DDS, even calculated

from a short list of food groups, was able to discriminate

Table 2 Percentage of women who consumed food from the lists
of nine and 22 food groups over the 24-h period

9-food-group list 22-food-group list %

Cereals/roots/tubers – 99.5
Cereals 98.7
Roots/tubers 10.8

Legumes – 36.3
Nuts/seeds 24.9
Beans/pulses 16.3

Vitamin-A-rich fruits and
vegetables

– 49.0

Vitamin-A-rich fruits and
vegetables

49.0

Other vegetables – 93.2
Other vegetables 93.2

Other fruits – 26.0
Other fruits 26.0

Meat/fish – 93.4
Fatty meat 0.9
Non-fatty meat 48.3
Liver 0.5
Fresh fish 35.4
Dried fish 31.4

Eggs 0.7
Eggs 0.7

Milk and dairy products – 10.8
Milk/yoghurt 10.6
Cheese 0.4

Fats – 84.4
Vegetal fats 76.1
Animal fats 1.4
Red palm oil 0.2
Frying oil 40.6

– –
Sugar/sweet products 44.7
Sweetened drinks 31.6
Alcohol 4.5
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between individuals or households at least from a socio-

economic standpoint. In Mali, Hatloy et al. demonstrated

that a DDS calculated from a list of 10 food groups was

related to the socio-economic status of households, but in

that study the DDS was calculated at the household level

and not at the individual level36. Hoddinott and Yohannes

also demonstrated that a DDS calculated from a list of 12

food groups was associated with a proxy for household

income; but the DDS was also calculated at the household

level and, in addition, the analyses included both urban

and rural areas in several developing countries10. Fur-

thermore, this kind of association was also found with a

similar DDS-9 calculated among women living in rural

Burkina Faso18.

One possible explanation for the lack of such a rela-

tionship in the urban context is the huge difference in

dietary diversity between urban and rural areas, the DDS-9

being higher in the urban area than in the rural area

(respectively 4.9 6 1.0 vs. 3.5 6 1.5). Even the women

living in the lowest economic conditions in the urban area

had a higher DDS-9 (4.8 6 1.0) than women living in the

rural area. Thus, almost all the women in our urban

sample consumed at least four food groups over a 24-h

period, whereas this corresponded to a high dietary

diversity in the rural area and represented only 36% of the

sample. Access to food was much more varied in the
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Fig. 2 Percentage of women who consumed food groups as a function of tertiles of the dietary diversity score based on the list of
22 food groups: ***P , 0.0001; **P , 0.001; *P , 0.01

Table 3 Frequency of dishes, sauces, snacks and drinks con-
sumed over the 24-h period as a function of dietary diversity scores
in tertiles

n Dishes Sauces Snacks Drinks

DDS-9 Low 180 2.4 2.1 0.4 0.5
Medium 228 2.6 2.1 0.8 0.5
High 149 2.7 1.9 1.5 0.8

P-value 0.0006 0.001 ,0.0001 0.001
DDS-22 Low 182 2.5 2.2 0.4 0.2

Medium 220 2.6 2.0 0.8 0.6
High 155 2.7 1.8 1.5 1.1

P-value 0.02 ,0.0001 ,0.0001 ,0.0001

DDS-9 – dietary diversity score calculated from the list of nine food groups;
DDS-22 – dietary diversity score calculated from the list of 22 food groups.
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urban area, with more women who consumed vegetables

(other than vitamin-A-rich vegetables), fats, meat and fish,

fruits (other than vitamin-A-rich fruits) and, to a lesser

extent, milk and dairy products. The diversity within

these food groups was also higher. This higher diversity

was mainly due to higher frequencies of consumption of

snacks, drinks and to a lesser extent dishes. On the other

hand, we observed that the frequency of consumption

of sauces decreased with an increase in the DDS-9 or

DDS-22. This could be explained by the type of dishes

consumed. We can assume that a woman with a low DDS

consumed more basic dishes such as rice or tô (porridge

which is the national dish in Burkina Faso), i.e. dishes

which are always combined with a sauce, whereas a

Table 4 Relationships between dietary diversity scores and socio-economic characteristics of the women

n Mean DDS-9 (SEM) P-value Mean DDS-22 (SEM) P-value

District
Taabtenga 246 4.9 (0.06) 0.3 6.2 (0.12) 0.04
Wemtenga 235 5.0 (0.06) 6.6 (0.11)

Age (years)
,25 112 5.1 (0.08) 0.2 6.7 (0.15) 0.02
25–29 126 4.9 (0.08) 6.5 (0.15)
30–39 140 4.9 (0.08) 6.3 (0.15)
40–49 61 4.8 (0.13) 6.2 (0.27)
$50 42 4.7 (0.16) 5.8 (0.29)

Marital status
Single 130 5.0 (0.08) 0.5 6.7 (0.14) 0.01
Married 310 4.9 (0.05) 6.3 (0.10)
Widowed/divorced 34 4.7 (0.19) 5.8 (0.33)

Religion
Moslem 285 4.9 (0.05) 0.5 6.4 (0.11) 0.6
Christian 189 4.9 (0.07) 6.3 (0.13)

Ever attended school
No 201 4.9 (0.07) 0.7 6.1 (0.12) 0.0005
Yes 280 4.9 (0.05) 6.6 (0.11)

Occupation
None 233 4.9 (0.06) 0.6 6.3 (0.12)
Yes, in the formal sector (private or public) 43 4.9 (0.12) 6.7 (0.22) 0.3
Yes, in the informal sector 204 4.9 (0.07) 6.4 (0.13)

Economic index of the household
Low 159 4.8 (0.08) 0.2 6.0 (0.14) 0.0004
Medium 161 4.9 (0.07) 6.5 (0.15)
High 161 5.0 (0.07) 6.7 (0.13)

Monthly expenditure of household for food stock (FCFA)
0 (no stock) 144 4.9 (0.08) 0.8 6.0 (0.14) 0.002
0–10 000 72 4.9 (0.11) 6.3 (0.21)
10 000–20 000 130 4.9 (0.08) 6.4 (0.15)
20 000–30 000 77 4.9 (0.10) 6.7 (0.22)
.30 000 58 5.0 (0.12) 7.0 (0.25)

Hygiene index of the household
Low 149 4.8 (0.07) 0.3 6.2 (0.15) 0.06
Medium 211 4.9 (0.07) 6.4 (0.12)
High 121 5.0 (0.08) 6.7 (0.16)

Care for women index
Low 151 4.9 (0.07) 0.2 6.3 (0.14) 0.3
Medium 200 5.0 (0.07) 6.5 (0.13)
High 130 4.8 (0.08) 6.3 (0.15)

Consumption of meals outside the home
Never 158 4.8 (0.08) 0.08 6.0 (0.15) 0.002
Rare/occasional 111 5.0 (0.10) 6.6 (0.17)
Often 211 5.0 (0.06) 6.6 (0.11)

Snacking
Never 23 4.6 (0.24) 0.4 5.9 (0.48) 0.01
Rare/occasional 96 4.9 (0.09) 6.0 (0.17)
Often 354 4.9 (0.05) 6.6 (0.09)

Perception of the quantity of the diet
Insufficient 97 4.7 (0.10) 0.01 5.8 (0.18) 0.0003
Sufficient 378 5.0 (0.05) 6.6 (0.09)

Perception of the quality of the diet
Not varied enough 227 4.8 (0.06) 0.09 6.0 (0.12) ,0.0001
Rather varied 248 5.0 (0.06) 6.8 (0.11)

DDS-9 – dietary diversity score calculated from the list of nine food groups; SEM – standard error of the mean; DDS-22 – dietary diversity score calculated from
the list of 22-food groups; FCFA – African Financial Community Franc.
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woman who presented a high DDS may consume more

diverse dishes, such as bean dishes, which are not

necessarily accompanied by a sauce.

Consequently, the use of a classification system with

only a limited number of food groups may have masked

some aspects of the dietary diversity of the women in our

sample, and thus did not reveal some differences

between the socio-economic categories. This assumption

is consistent with the fact that there was a correlation

between the DDS-22 and the socio-economic status of the

women. Indeed, the disaggregation of the foods into 22

food groups enabled discrimination of the women who

consumed different types of meat and fish, frying oil in

addition to the oil incorporated in dishes, sweetened

products, and drinks, i.e. the most privileged women.

The DDS-9 did not enable us to discriminate the

women based on their anthropometric status, whereas in

a poor rural context we previously found that the women

who had a higher DDS-9 were also those with a higher

BMI who were less at risk of underweight18. In this rural

context, we found that higher dietary diversity was

associated with higher consumption of energy-dense

foods, but as there were no problems of overweight and

obesity, this was only reflected in the percentage of

underweight women. The DDS-9 thus seems to be more

suited to situations in which dietary diversity is very low.

Theoretically, the 22 food group classification system

would be able to identify women at risk of both micro-

nutrient deficiency and excess in the consumption of

‘unhealthy’ foods. It is difficult to conclude about current

micronutrient deficiencies since we did not make any

biological measurements to assess the women’s micro-

nutrient status and since these deficiencies have limited

consequences for anthropometric status. One could even

assume that the interest of disaggregation would probably

be limited since we observed that the consumption of

liver, red palm oil or other micronutrient-rich foods was

in any case very low. On the other hand, we observed

that BMI and BFPc were higher when the DDS-22 was

higher, even if the DDS-22 did not enable identification of

under- or overweight women.

In this study, higher dietary diversity was reflected not

only by a higher consumption of ‘unhealthy’ foods such

as sugar and fats, but also by a higher consumption of

micronutrients and other healthy foods such as fresh fish,

non-fatty meat, and vitamin-A-rich fruits and vegetables.

Thus, it is possible that this double-edged diversity makes

potential associations between diet and nutritional status

difficult to reveal. In Teheran, Azadbakht et al. met a

similar problem since these authors found that a higher

dietary diversity was associated with higher energy intake

and increased obesity in adults, but was also inversely

associated with some cardiovascular disease risk factors37.

In the study in Teheran, a higher DDS was associated with

a healthier diet with lower consumption of cholesterol

and meat and higher consumption of dietary fibre, fruit,

vegetables and vegetable oil. Other studies have reported

that more diversified diets might be less healthy from the

standpoint of chronic diseases and contribute to the

development and maintenance of obesity38–41. McCrory

et al. also showed that a higher variety of ‘unhealthy’

foods such as sweets, snacks and carbohydrates was

associated with body fatness and that a higher variety of

‘healthy’ foods such as vegetables was inversely asso-

ciated with body fatness42. In our study we did not find

such associations, even using a dietary score based on

specific ‘unhealthy’ items; but in contrast to the previous

studies, we did not consider the frequency of consump-

tion or the number of servings consumed. As a con-

sequence, in urban areas, the anthropometric status of

individuals probably depends more on the quantity or

frequency of foods consumed than on their diversity. In

addition, the use of a simple 24-hour dietary recall could

explain the absence of associations. However in this

study we initially performed three 24-hour dietary recalls

on non-consecutive days (two normal days and one day

Table 5 Relationships between dietary diversity scores and women’s anthropometric status*

n
BMI

(kg m–2)
MUAC-

(cm)
BFPc-

-

(%)
Underweighty

(%)
Normal weightz

(%)
OverweightJ

(%)
OR

(95% CI)

DDS-9 Low 159 24.1 28.7 35.6 8.5 56.0 35.5 1.00 (referent)
Medium 199 24.3 28.9 36.0 5.4 59.5 35.0 0.93 (0.57; 1.52)
High 123 24.5 29.1 36.2 9.1 52.5 38.4 1.15 (0.68; 1.97)

P-value 0.8 0.7 0.8 0.6
DDS-22 Low 165 23.8 28.5 35.0 7.3 61.8 30.8 1.00 (referent)

Medium 190 24.5 29.1 36.3 6.2 54.5 39.3 1.44 (0.87; 2.38)
High 126 24.5 29.1 36.4 9.3 52.6 38.1 1.45 (0.85; 2.49)

P-value 0.3 0.3 0.2 0.5

BMI – body mass index; MUAC – mid upper-arm circumference; BFPc – body fat percentage corrected; OR – odds ratio; CI – confidence interval; DDS-9 –
dietary diversity score calculated from the list of nine food groups; DDS-22 – dietary diversity score calculated from the list of 22 food groups.
* Adjusted for age and education of the women, economic and hygiene index of the household, care for women index.
-For this analysis, n 5 470.
-

-

For this analysis, n 5 458.
yBMI,18.5 kg m–2 .
z 18.5 kg m–2 # BMI , 25 kg m–2 .
JBMI $ 25 kg m–2 .
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off). As the DDS calculated from these repeated recall

days led to the same results, we decided to use a single

24-hour recall on a normal day, preferably the first, when

women were more likely to give spontaneous answers.

Another limitation of our study was that anthropometric

indices were the only indicators of the nutritional status of

women. As underlined previously, in such a context it

would be useful to use other nutritional indicators, such

as micronutrient status, to complement anthropometric

measurements. Finally, as our sample size was reduced

by refusals and missing data, the potential lack of statis-

tical power in the analyses may also explain the absence

of any statistical associations.

To conclude, in urban areas, the double-edged aspect

of dietary diversity has to be taken into account. Conse-

quently, qualitative measurement of dietary diversity is

probably not sufficient to identify populations at risk

of under- or overweight. In such a context, the estimation

of the quantity of foods consumed, or at least of the

usual frequency of consumption, is probably necessary

to reach this particular objective. Further research is

required to verify this assumption and to continue

developing simple and efficient tools that would enable

the identification of vulnerable women in urban African

contexts.
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