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Abstract:
Unlike developed countries, monitoring of the alimentation quality is important in developing countries. In recent
years, several methods of assessing food consumption using simple tools the 24-hour diet recall have been
proposed. This individual dietary diversity score (IDDS) is a simplified method for assessing the quality of diets,
defined as the number of food groups represented in the diet over a period of time. We conducted an individual
qualitative food consumption survey based on the 24 hours recall method. It was an Interviewer-administered
questionnaire was used to collect information. The classification terciles of Dietary Diversity score was obtained
from the 14 food groups recommended by FAO. 200 diabetic and 200 hypertensive patients regularly followed in
the same hospital (University hospital of Treichville) were included in this study without any distinction about
treatment. The average of individual dietary diversity score was to 5.6 ± 1.58 for diabetic against 6 ± 1.94 food
groups consumed the day before by hypertensive. Hypertensive patients in our study seemed o better diversity
their diet with 8% of them who had a high score against 0.5% for diabetic. The food groups most consumed by
our population were cereals, white tubers, other vegetables, fish and oils and fats at the expense leafy
vegetables, vitamin A fruits, other fruits and legumes, nuts and seeds. In terms of anthropometric factors, we
found the influence of waist circumference on food diversification in diabetic and not from hypertensive.
Considering the importance of dietary diversity to nutrition and health, these results show the need to mobilize
efforts for ensuring that people have better access to and knowledge about adequate nutrition. Despite the fact
that this study has to be performed and that comparisons with other countries are required to harmonize the
methodology, our results show the interest of the use of a simple tool to assess the quality of the food within the
population. Using of this tool is certainly a future solution for a rapid diagnostic of diets quality.
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Introduction

patients with diabetes mellitus and hypertensive.

In contrast to the developed countries where
lifestyle diseases like obesity and chronic diseases have
taken precedence, the developing world is still dealing

Material and methods.
Study area:

with infectious diseases which are compounded by the

This study was conducted in the Treichville

presence of a nutritious transition (1; 2) . Indeed, the

University Hospital. The recruits of diabetics were done

persistence of nutritional deficiencies and infectious

in the area of diabetology internal medicine and the

diseases on one side and the emergence of other

recruitments of hypertensives were done in the

chronic metabolic disorders constitute a double burden

cardiology institute of Abidjan.

detrimental

to

developing

countries

(3).

This

coexistence is associated at low level of economic

Study type:

development, urbanization, poor quality food and poor
It

living conditions (4; 5).

was

an

individual

qualitative

food

consumption survey based on the 24 hours recall
Like in developed countries, the monitoring of

method.

food quality is important because malnutrition have a
strong influence on mortality and morbidity. In addition

Population:

to various deficiencies, over nutrition may lead chronic
diseases

such

as

diabetes

mellitus,

gout

and

cardiovascular disease including high blood pressure.

During the period of December 2011- April
2012, 200 diabetics and 200 hypertensive adult patients
regularly followed in this hospital were included in this

Thus, chronic diseases related to nutrition in
general and both hypertension and diabetes mellitus in
particular are a major public health problem in the
developing

countries.

79%

of

deaths

worldwide

present study without any distinction about gender and
treatment.
Dietary Assessment:

attributed to chronic diseases occur in developing

The 24-hours diet recall method was used to

countries (6). Nutritional problems are common in poor

obtain information on dietary intake of subjects. It was

people whose diets are primarily based on starchy

conducted by interviewers trained to interview patients.

foods and plants (7). These plant-based diets are low in

We asked patients to recall all food eaten and

micronutrients, rich in dietary fiber and phytates that

beverages taken in the previous twenty-four hours prior

inhibit intestinal absorption of micronutrients (8; 9).

to the interview.

However, studies on dietary habits in general and in
particular sick Ivoirians are new and need to be
evaluated to draw objective conclusions which could
help in planning and policy actions.

Dietary Diversity:
A scale of fourteen food groups was used in
assessing the dietary diversity of patients. Using

Over the past, several methods of assessing

information collected from the 24-hour dietary recall,

food consumption using simple tools like the 24-hour

the dietary diversity scores for individuals were derived

diet recall have been proposed. This individual dietary

using the FAO guidelines for measuring household and

diversity score (IDDS) is a simplified method for

individual dietary diversity (11). The dietary diversity

assessing the quality of diets, defined as the number of

was assessed based on the number of food groups

food groups represented in the diet over a period of

consumed over the immediate past 24 hours. A point

time (10). The biochemistry department of Medical

was awarded to each food group consumed over the

Sciences (Alassane OUTTARA University), Cote d’Ivoire

reference period, and the sums of all points were

studied IDDS of different layers of the population. In

calculated for the dietary diversity score for each

this study, the aim was to compare food behavior of

individual. The classification terciles of Dietary Diversity

www.openaccesspub.org | IJN

CC-license

DOI : 10.14302/issn.2379-7835.ijn-16-943

Vol-1 Issue 4 Pg. no. 26

Freely Available Online

score

was

obtained

from

the

14

food

groups

legumes, nuts and seeds (picture 1).

recommended by FAO. A scale was established for this
distribution: low (1-4), medium, average (5-9) and high
(10-14) (9).

Height

influence

of

some

socio-

demographic factors on individual dietary diversity score,

was measured

significant relationship between sex, age, educational

in meters

using

a

measuring tape and the weight was measured in
kilograms using a balance scale. Body Mass Index (BMI)
was calculated Lorentz’s formula (BMI = Weight/Height2
kg/m2). The waist circumference (WC) was measured
for each patient using a tape measure.

level and oldness of disease with the diversity score. In
terms of anthropometric factors, we found the influence
of waist circumference on food diversification in diabetic
and not from hypertensive. Concerning body mass index
no statistical link was found among our patients (Table

III).
Discussion:

Statistical Analysis:
All data was analyzed using statistical package
for social sciences (SPSS version 10). The mean Dietary
Diversity Scores from the patients were compared using
One-way ANOVA. The independent-sample t-test was
used to compare the mean DDS of patients. Pearson chi
square was used to test for association between the
DDS and the socio-demographics and anthropometrics
factors. A descriptive analysis was performed and a
study of the relationship between factors. Statistical
tests were performed with a significant level of α = 5%.
Results:

Dietary diversity score consists of the total
number of foods or food groups that contribute to the
overall diet of an individual over a reference period (11),
but dietary diversity in terms of food groups better
predicts diet quality than that based on individual food
items (12). Dietary diversity assessed in this study
consisted of simple count of food groups that individuals
consumed over a 24-hours reference period. One of the
methods employed in defining cutoff points for assessing
varying levels of dietary diversity in populations is to
create terciles and sometimes quintiles (12). Terciles of
DDS based on 14 food groups were adopted in this

This study included 200 diabetics and 200
hypertensives patients. In our two series we noted
significantly as many men as women. More than 85% of
the patients were over 40 years. Among diabetics, 30%
never

the

it is clear from our findings that there was no statistically

Anthropometric Measurements:

had

Regarding

attended

school

against

16%

among

hypertensive. A large proportion of patients were noted
to be overweight regardless of the anthropometric
parameters used (Table I). Our results showed that DDS
increased with abdominal obesity’s augmentation, this
relationship was significant for diabetic patients. There
were otherwise underweight patients with high DDS
then overweight patients with low DDS (Table IV). The
average of individual dietary diversity score for the food
groups consumed the day before was 5.6 ± 1.58 for
diabetics against 6 ± 1 for hypertensives. Hypertensive
patients in our study seemed to have a better diversity
in their diet with 8% of them who had a high score
against diabetics. In the both groups, 20 % of patients

study to determine the proportion of subjects scoring
low, average and high DDS.
Diabetes and high blood pressure are two
serious diseases increasing in our country and affects
children, adults and senior citizens. In this urban study,
we recruited between 69% and 83% workers and senior
citizens. Among them most of 50% were overweight
based upon BMI. In previous studies obesity is found to
be related to dietary diversity (13; 14) in which authors
observed a high prevalence of overweight or obesity in
respectively 38% and 36%. Depending IDDS, 20% and
22% patients have consumed fewer than five diets
groups the day before investigation, and that only 0.5 %
diabetics had high DDS. The mean DDS obtained was
5.6 diets groups for diabetics and 6 diets groups for
hypertensives. However in a study to assess whether
dietary diversity is a good indicator of dietary adequacy,
Steyn et al. (7) used 9 food groups to measure dietary

had low DDS (Table II). The food groups most

diversity and obtained a mean DDS of 3.6. A mean DDS

consumed by our population were cereals, white tubers,

of 3.6 derived from 9 food groups is not comparable to

other vegetables, fish and oils and fats at the expense

the 5.8 from 14 food groups in this study.

leafy vegetables, vitamin A fruits, other fruits and
www.openaccesspub.org | IJN

CC-license

DOI : 10.14302/issn.2379-7835.ijn-16-943

Vol-1 Issue 4 Pg. no. 27

Freely Available Online

Table I: Comparative table of socio-demographic and anthropometric
parameters of the two studies populations.
CARACTERISTICS

DIABETIC PEOPLE

HYPERTENSIVE PEOPLE

(N=200)

(N=200)

0.35
0.65

0.63
0.37

0.14
0.5
0.36

0.05
0.44
0.51

0.3
0.47
0.23

0.16
0.46
0.38

0.31
0
0.485
0.205

0.16
0.01
0.4
0.43

0.0847
0.3729
0.2768
0.2655

0.01
0.4
0.42
0.17

0.567
0.433

0.35
0.65

Sex
M
F
Age
20 – 39
40 – 59
60 and more
Educational level
No formal education
Secondary completed
University degree
Professional status
Unemployed
students
Civil servant
retired person
BMI
Underweight
Normal
Overweight
Obesity
WC
Normal
Obesity

BMI: Body mass index; WC: Waist circumference.
Table IV: Influence of anthropometric indicators on the individual dietary diversity score
Diabetic people
L

M

H

normal

01%

26.5%

29.5%

High

05.5%

13.5%

24%

Underweight

00%

04%

Normal

0.50%

Overweight
obesity

waist circumference

BMI

Hypertensive people

p

L

M

H

2%

14%

19%

3%

23%

39%

04%

00%

00%

01%

16%

21%

02%

16%

22%

01%

12%

14%

03%

14%

25%

04%

08%

15%

01%

06%

10%

0.008

0.19

p

0.65
8

0.98

Legend: L: Low M: Medium H: High.
BMI: Body Mass Index
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Table II: Summary table of dietary diversity score of the two studies populations
DIETARY DIVERSITY
SCORES

DIABETIC PEOPLE (%) medium ± SD = 5.6 HYPERTENSIVE PEOPLE (%) medi±1.58
um ± SD = 6 ± 1.94

1
2

0.5
0.5

0.5
0.5

3
4
5
6

6
13.5
26
26

3
18
19
25

7
8

15.5
8

14
10

9
10

3.5
0

2
5

11

0

2

12

0

1

13
Dietary Diversity Terciles

0.5

0

Low (1-4)

20.5

22.5

Medium (5-9)

79

69.5

High (10-14)

0.5

8

Picture 1: Frequency of food consumption
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Table III : Influence of some socio-demographic indicators on the individual dietary diversity
score

DIABETIC PEOPLE

HYPERTENSIVE PEOPLE

L

M

H

p

L

M

H

M

0.015

0.15

0.185

0.04

0.22

0.37

F
Age

0.055

0.245

0.35

0.01

0.15

0.21

20 - 39

0.005

0.07

0.065

0

0.01

0.02

40 - 59

0.035

0.2

0.265

0.02

0.23

0.24

60 and more

0.03

0.125

0.205

0.04

0.12

0.32

No formal education

0.02

0.11

0.17

0

0.07

0.09

Secondary completed

0.02

0.195

0.255

0.02

0.2

0.24

University degree

0.03

0.09

0.11

0.03

0.1

0.25

New cases

0.045

0.15

0.2

0.01

0.17

0.19

Old cases

0.025

0.245

0.335

0.04

0.19

0.4

p

Sex
0.48

0.76

0.79

0.11

Educational level

0.66

0.39

Disease duration

0.14

0.17

Legend: L: Low M: Medium H: High.
Other vegetables (90%) (onion, tomato and

consumption of fruits and vegetables in good portion

pepper), cereals (86%), fish (76%) and oils and fats

(400 – 500 g per day), was recognized to decrease

(63%) were the most consumed food groups by the two

cardio-vascular disease risks (15). The beneficial effects

study groups. The explanation of the same is that these

of the consumption of fruit and vegetables were

items consumed every day. In contrast to other fruits

assessed by the DASH trial (16). This trial demonstrated

(23%), vegetables, nuts and seeds (10%) were the least

that certain dietary patterns can favorably affect blood

consumed food groups. Fruits and vegetables rich in

pressure in adults with average systolic blood pressures

micronutrients and antioxidant should be benefits for

of less than 160 mm Hg and diastolic blood pressures of

these

because

80 to 95 mm Hg. Specifically, a diet rich in fruits,

diabetes and high blood pressure have high oxidative

patients

in

regularly

consumption

vegetables, and low-fat dairy products and with reduced

potential. Feeding behavior of our patients was not

saturated and total fat lowered systolic blood pressure

related to the financial status but a habit acquired over

by 5.5 mm Hg and diastolic blood pressure by 3.0 mm

several years. It is important to teach the healing

Hg more than a control diet. A diet rich in fruits and

properties of good alimentation and in particular fruits

vegetables also reduced blood pressure upto a certain

and vegetables consumption to our population. It will

extent.

therefore be appropriate to prescribe a diet for our
patients after

each consultation.

The

practice

of

weighing food items before diet consumption should
give a clear answer on the quantity and

food

micronutrient value consumed by each patient. However
this methodology would be complex to realize because
the investigation was done in a hospital. The daily
www.openaccesspub.org | IJN
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In the study of Arimond et al. (14) very few
diets groups had been consumed the day before. They
found

99.7%

for

cereals,

80.9%

for

fruits

and

vegetables rich in vitamin A and 95.2% for other
vegetables. Peggy D (13) also in Burkina Faso observed
in urban three majorities diets groups with 150 points
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for vegetables, 106 points for cereals and 103 points for

and more likely to be statistically significant among

fats. In Nigeria, Sanusi et al (9) assessed dietary

those with a high waist circumference than among those

diversity in six Nigerian states and reported a prevalence

with a high BMI value. One possible reason is that waist

of 92.1% for cereals, 99% for fats and 59.7% for

circumference may be a more direct measure of body

tubercles and food rich in vitamin A. Although dietary

composition because a higher waist circumference

diversity of populations has been reported to range from

indicates a greater extent of abdominal obesity, which is

3 to 6 (17), different numbers of food groups and

more tightly linked to metabolic dysfunction than BMI

scoring systems have been employed in different

alone. Abdominal obesity is known to be associated with

countries to assess dietary diversity, making it difficult to

abnormal production of inflammatory and metabolic

compare DDS between countries (15; 18).

cytokines that are responsive to dietary manipulation.

The mean dietary diversity score obtained in this

Raynor

and

Epstein

reports

showed

that

study is higher than the mean DDS found by Arimond

increasing risks of overweight and obesity depended

(14) and Savy (17) respectively 6 for 21 maximum diets

DDS of food rich in energy (23). They observed that a

groups and 4.6 for 9 maximum diets groups. Their study

good dietary diversity was associated to excess and

was done in a rural area and could justify the difference

imbalance of energy, whichever the different groups in

observed with our study. Educational levels, household

score. The same results have been obtained by Mc Crory

size and income usually interact to have a positive effect

et. al. (22); they concluded that excess energy intake

on food intake, because higher educational attainment in

and body corpulence were more depending diets variety

households is likely to be associated with higher income

than fats intake alone. Predicting excess and imbalance

and increased income is linked to more expenditure on

of energy by qualitative study it isn’t easy and we must

food. The DDS mean obtained by Sanusi (9) was 5.81

reflect on other ways to characterize excess consump-

with a range of 4.98 to 6.61. The high value was

tion and food behavior.

obtained in urban area and during humid period. We
researched the influence of socio-demographic and
anthropometric parameters on food diversification of our
patients. No significant statistical link association was
found with socio-demographic parameters, however
patients followed for many years and those aged over
60 years seemed better diversify their diet. In this study
a positive statistical correlation had been found between
the abdominal obesity and diversification for diabetics.
In

fact,

DDS

increased

with

abdominal

obesity’s

augmentation. This relationship hasn’t been found with
another anthropometric factor in both study groups.

Conclusion:
Most

of

the

patients

when

assessed

on

individual DDS do not score up to average based on 14
food groups. It is thus considered that the average
number of food groups consumed by the subjects over
the reference period is poor. We noted that hypertensives and diabetics patients had the same diet behavior.
Fruits and vegetables were the least consumed food
groups unlike cereals, fishes, oils and fats. Considering
the importance of dietary diversity to nutrition and
health, these results shows that there is a need to

There were otherwise underweight patients with high

mobilize efforts for ensuring that people have better

DDS then overweight patients with low DDS. Our results

access to knowledge about adequate nutrition. It is not

aren’t consistent with some reports (13; 15) which
showed DDS increased with age while other studies had
similar findings to our study (9; 19; 20).
In effect, Mc Crory et al. results suggested that
dietary variety, and the types of foods that provide it,
may be an important determinant of body mass in adult
men and women. In addition, results imply that changes
in dietary variety patterns are a likely contributor to the
rising prevalence of obesity nationally and worldwide
(21). In the study of George et al. (22), the magnitude
of association between DDS and obesity was stronger
www.openaccesspub.org | IJN

CC-license

surprising that eating a large variety of foods across and
within major food groups has been recommended in
most dietary guidelines because it is associated with a
number

of

improved

outcomes

such

as

nutrient

adequacy and better anthropometric indices. Is is
important to conduct studies using a harmonized tool so
that comparisons between different set-ups is possible.
Our study shows that a simple tool could be used to
assess the quality of the food within the population.
Usage of this tool is certainly a future solution for a
rapid diagnostic of diets quality.
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