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Abstract

Keywords:

Objective: We investigated whether food variety and diversity are associated with physical and
cognitive functioning in older adults in Botswana and designed a simple set of screening questions
that predict food variety in this population.

Methods: Data were collected (1998) as a national household survey of 1085 subjects 60 v and
older. A food variety score, based on a food frequency checklist, was calculated by summing the
frequency of weekly intakes of 16 food items (0 to 66). A dietary diversity score was calculated as
the number of food groups consumed weekly (0 to 5). A representative subsample (n = 393) was
randomly selected for the clinical component of the survey, and measurements on dependency and
cognitive function were conducted.

Results: Low food variety was found: 35.2%, 59.3%, and 22.4% of subjects consumed no dairy
products, fruits, and vegetables, respectively. A higher food variety score was associated with urban
residence, ownership of cattle, higher education, and more frequent meals, and these indicators were
used to construct a nutritional risk indicator. Higher food variety score was associated with better
self-reported health and better cognitive function. Similarly, a higher score on the nutritional risk
indicator screening tool was associated with desirable health outcomes.

Conclusion: A limited number of foods is consumed., leading to an overall pattern of poor food
variety. Higher food wvariety was associated with improved physical and cognitive functions. A
screening tool that predicts food variety in this population has been developed and is recommended
to be incorporated at a primary care level to identify older adults most at risk of a poor quality
diet. @ 2005 Elsevier Inc. All rights reserved.

Elderly: Food variety: Dietary diversity: Nutritional status: Botswana: Screening instrument

Introduction

Eating a variety of foods is recommended in virtually all
national food-based dietary guidelines and in global dietary
guidelines [1]. There has been a move away from charac-
terizing dietary patterns according to intake of individual
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nutrients to a concept of overall diet quality [2]. Food
variety is usually quantified by the number of different food
items [3], whereas dietary diversity is usually quantified by
the number of food groups (e.g.. grains, meat, fruits, dairy
products, and vegetables) [4] consumed over a certain pe-
riod. Dietary diversity and food variety are generally con-
sidered to be measurements of diet quality, but there are no
standard definitions for either of these terms. Various indi-
ces have been developed in an attempt to monitor a popu-
lation’s adherence to recommended “healthy eating™ dietary
guidelines. Examples from the United States are the Healthy
Eating Index [5] and the Diet Quality Index [6], and a
Chinese diet quality index has been designed [7]. Such diet



quality indices generally include aspects of food variety but
are complex to calculate, rely on quantified measurements
of habitual nutrient and food intake, and require personnel
with expertise in nutritional science to analyze the data.

High food variety is regarded to be necessary for an
adequate nutrient intake, to lessen the chances of deficient
or excessive intake of single nuftrients, and to diminish
exposure to food contaminants [8,9]. Adequacy of nutrient
intake has been positively associated with the number of
different foods consumed [3,8,10-16]. In addition, dietary
diversity has been found to be inversely associated with age-
adjusted mortality rate [4]. In developing countries, positive
associations have been reported between dietary diversity or
food variety and anthropometric measurements in children
[11,15,17]. A rationale for emphasizing dietary diversity and
food variety in poor populations in the developing world re-
lates to the problem of multiple nutrient deficiencies, due to a
reliance on starchy staples, and diets that often include little or
no animal products and few fresh fruits and vegetables [18].

Globally, older persons are typically at nutritional risk.
Older persons in developing countries are at particular nu-
tritional risk as a result of a lifetime of poverty and depri-
vation, poor access to health care, and a diet that has often
been inadequate in quantity and quality [19]. Important
determinants of poor nutritional status in older adults in the
African context include inadequate household food security,
war and famine, and the indirect effect of infection with the
human immunodeficiency virus and the acquired immuno-
deficiency syndrome. However, poor nutrition is not con-
fined to developing countries, even in high income countries
such as Canada: older persons commonly have an inade-
quate dietary variety [20].

Optimal nutrition promotes functional health status and
mental well-being in older persons, and dietary diversity and
variety promote enjoyment and satisfaction with the diet [21]
and adequate intakes of nutrients [22]. A 5-y longitudinal study
conducted in Japanese elderly associated greater dietary vari-
ety at baseline with a decreased risk of higher-level functional
decline in community-dwelling subjects [23].

To date, no attempt has been made to assess food variety
as a measurement of diet quality in older populations in
African countries. The present study investigated whether
food variety is associated with physical and cognitive func-
tioning in older persons in an “upper middle-income™ coun-
try in sub-Saharan Africa, i.e., Botswana. A second objec-
tive was to develop a simple set of screening questions that
could predict food variety, without the need for detailed
dietary assessment methods.

Materials and methods

Sampling and subjects

In 1998, a nationally representative household survey of
1085 inhabitants 60 y and older was conducted in Botswana,

which has a population of 1.6 million [24]. The sample was
drawn in accordance with the population distribution in
1991 [24,25] and aimed to represent 1% of the target pop-
ulation in this age category.

A multiple-stage cluster sampling technique was used.
The required number of elderly respondents from each se-
lected locality (village or urban center) was calculated in
terms of the proportionate distribution of the sampled lo-
calities according to the 1991 census. The sampling frame
comprised all eligible older persons residing in each of the
selected localities. Thereafter, a random selection of the
required number of respondents in the locality was per-
formed. Twenty-three questionnaires had to be excluded
due to missing data, leaving 1062 respondents.

In the clinical component of the household survey (re-
ferred to as the medical survey), more detailed information
pertaining to functional and cognitive dependencies, anthro-
pometric status, and other health indicators was collected by
one of the authors (T.C.) and a local nurse in a random
subsample of subjects who were stratified by age and sex.
The clinical examinations took place during home visits and
comprised a standardized examination of 60 to 90 min in
duration. The medical survey was planned to cover 50%
(n = 543), as a subsample, of the household survey sample,
but a response rate of 72% yielded 393 subjects. Twenty-
one of these respondents were excluded from data analysis
due to incomplete data from the household survey (n =
372). The non-responders did not differ significantly from
the responders with regard to age, sex, or area of residence
(data not shown).

Ethics

Informed consent was obtained from each participant
before interviewing, and examinations and the project was
approved by the national ethical committee in Botswana.

Measuremenis

Trained interviewers administered questionnaires in the
subjects’ homes. Age was obtained from the national iden-
tity card or other official identity papers, if available. Infor-
mation on marital status was dichotomized as single (never
married, divorced or separated, or widowed) or married.

Education was classified according to a yes or no re-
sponse to the question, “Have you ever attended school?”
irrespective of the number of years of schooling. Ownership
of cattle was classified dichotomously according to a yes or
no response.

A composite socioeconomic status (SES) index was de-
veloped from available data in the medical survey sub-
sample by combining responses to 11 dichotomous indica-
tors of wealth: material of house walls, material of house
floor, water facilities, toilet facilities, power source, owner-
ship of cattle, ownership of small stock, access to arable
land, ownership of house, ownership of other residential



property, and educational level. The index was used to
demonstrate relative differences in SES (high, medium, or
low) in this population. Data on ownership of cattle and
educational level were used separately as indicators of SES
for the total household sample.

Dietary intake patterns

Food frequency checklist

From the household survey, dietary data were collected
from an unquantified food frequency checklist that included
21 different types of food and beverage items. Frequency
responses included the following options: daily, three to six
times per week, one to two times per week, monthly, sel-
dom, and never. The specific food items included in the
checklist were selected on the basis of information obtained
from a qualitative dietary assessment on 440 households in
a village not far from the capital, Gaborone. This assess-
ment formed part of a study on food security [26,27] in
which the participants were asked to name all foods and
drinks they had consumed during the previous 24 h. A draft
food list was prepared from the data obtained, discussed in
consultation with Botswana nutritionists, and then adjusted
to accommodate the most common foods eaten nationwide.
In the present study, of the 21 foods included in the food
frequency questionnaire, 16 commonly consumed items
(excluding alcohol items, sweets, and soft drinks) were com-
bined into five food groups based on those used in the U.S.
Healthy Eating Index [5]: grains (staples such as maize and
sorghum, bread, rice, pasta, etc.), fruits (including juices), veg-
etables, dairy products (milk), and meat (including meat, fish,
and chicken). Alcohol and confectionery items were excluded
from the five food groups because our indices were based on
the U.S. Healthy Eating Index, which does not include these
items.

Food variety score (FVS)

Due to a lack of data on food portions consumed by the
subjects, our scoring system was based on frequency of
intake: 7, everyday: 4, three to six times a week; [, once or
twice weekly: and 0, less than once a week.

A FVS was calculated by summing the frequency scores
(0 to 7) of the 16 selected foods (scores O to 112; the
maximum score acquired by any of the subjects in the
survey was 66). As a result of our scoring (based on fre-
quency), only food items consumed at least once weekly
contributed to the FVS.

Dietary diversity score (DDS)

A DDS was calculated as the number of food groups
(total = 5. grains, meat, vegetables, fruits, and dairy) con-
sumed during a week. Each food group was counted only
once, resulting in a possible score of 0 to 5.

24-h recall

To further understand usual food intake and meal pat-
terns, subjects (medical sample only) were asked open-
ended questions (24-h recall) to provide a summary of foods
typically consumed at each mealtime the day before the
examination. These data were compared with the food fre-
quency data as a crude way to assess its content validity.

Anthropometric measurements and physical and cognitive
Sfunctions (medical survey)

Standing height was measured to the nearest 0.5 cm with
a stadiometer. Weight was measured with a calibrated, por-
table bathroom scale to the nearest 500 g with the subject
barefoot and in light clothing.

Body mass index was calculated as weight (kilograms)
divided by height squared (square meters) and classified
into the categories defined by the World Health Organiza-
tion [28]. All anthropometric measurements were per-
formed by a trained nurse.

As a measure of functional dependence, the ability to
perform activities of daily living (ADL) was assessed with
an adapted version of the six-item questionnaire by Katz
and Stroud [29]. Five of the six items in the questionnaire
were included in the present study: dressing/undressing,
bathing/washing, use of toilet, getting infout of bed, and
continence. The possible range of scores for the additive
index was 0 (most dependent) to 10 (least dependent). The
instrumental ADL (IADL) assessment scale [30], which
establishes the level at which an elderly individual performs
the more sophisticated tasks of everyday life (e.g., taking a
bus or taxi, taking medicine, cooking, doing light house-
work, doing heavy housework/yardwork) was administered.
Possible scores ranged from O (most dependent) to 10 (least
dependent). ADL and IADL scores are used as continuous
variables and categorical variables (“able to perform all
functions independently” and “unable or in need of help
with one or more of the five functions™).

Cognitive function was determined with an adapted ver-
sion of the Mini-Mental State Examination [31,32]. Due to
general low educational background levels and high illiter-
acy rates, the item that requires drawing a geometrical figure
and items that required writing or reading skills were re-
moved (leaving a maximum score of 26 versus the maxi-
mum score of 30 for the original Mini-Mental State Exam-
ination). Subjects were categorized according to the
following groups: no cognitive impairment (=16 of 26) or
possible cognitive impairment (0 to 15 of 26), considered to
be a conservative estimate of the prevalence of possible
cognitive impairment. Responses to the three-word memory
test (part of the Mini-Mental State Examination) were also
analyzed separately.

The chair rise test was performed to assess lower body
strength. Subjects were required to rise from a seated to a
standing position, with hands placed across the chest. Sub-
jects were instructed to rise and sit down again, five times,



as fast as possible, as described by Guralnik et al. [33]: the
time taken was recorded in seconds. Subjects were catego-
rized according to those who managed five repetitive chair
rises within 30 s, those who were unable to perform chair
rises at all, or those who did not complete the test within the
allocated period.

Biochemical measurements (medical survey only)

Venous blood samples were processed with a portable
Minilab PC (Bayer, West Haven, CT, USA) to assess he-
moglobin concentrations. Anemia was defined as hemoglo-
bin concentrations less than 13 g/dL for men and 12 g/dL
for women [34].

Statistical analyses and development of food variety
screening instrument

Data were analyzed with SPSS 11.0 for Windows (SPSS,
Inc., Chicago, IL, USA). Variables are presented as descrip-
tive statistics. Differences between groups for categorical
variables were tested with Pearson’s chi-square tests. For
continuous variables, differences between groups were an-
alyzed with an independent f test (for two groups) or anal-
ysis of variance test (for three or more groups).

Because the FVS created in the present study is a novel
index that has not previously been validated, associations
between the FVS and sociodemographic factors obtained in
the household survey (i.e., age, sex, marital status, owner-
ship of cattle, educational level, area of residence, and
number of meals per day) and indicators of nutritional and
health status obtained in the medical subsample (i.e., body
mass index, hemoglobin concentration, ADL, IADL, SES
index, cognitive function, chair rise test, etc.) were investi-
gated with bivariate analyses.

To further explore associations between the continuous
variable FVS and selected sociodemographic variables, lin-
ear regression modeling was performed, and results are
presented as regression coefficients with 95% confidence
intervals.

The variables that contributed significantly to explain the
FVS, based on stepwise selection and exclusion (criteria:
probability of F to include =0.05 and probability of F to
exclude =0.1), were included in a composite, short nutrition
risk indicator (NRI) screening instrument.

Correlation between the screening tool score and the
FVS and DDS was assessed according to the presumption
that a low score is predictive of poor food intake variety and
poor dietary diversity (choice of foods from the five food
groups). Scores obtained on the instrument were compared
with proxies for nutritional status, which was measured with
the body mass index, hemoglobin concentrations, and with
measurements of well-being and dependency (self-per-
ceived health status and functional ability) across the three
categories of scores by using a chi-square test.

Table |
Sociodemographic characteristics of an elderly population in Botswana
“Household SoMedical
sample subsample
(n = 1062) (n = 372)
Sex
Female 51.9 49.2
Male 481 0.8
Age (V)
60-69 49.7 44.9
70-79 274 30.1
=80 229 25.0
Area of residence
Urban 25.0 253
Rural T5.0 4.7
Marital status
Married 50.8 537
Single/widowed 49.2 46.3
Education
Antended school 46.8 4.
No schooling 532 55.1
Ownership of cattle
Own cattle 327 323
No cattle 67.3 67.7
Pension
Receive pension T0.9 72.9
No pension 29.1 271
Socioeconomic status score
High 247
Medium 484
Low 26.9
Household composition
Living alone 1.0 8.1
Grandchildren in household 65.8 65.0
No grandchildren in 342 350
household
No. of people in household* 6.4 + 39 1T+ 114

* Mean * standard deviation.

Results
Characteristics of the study population

The mean age * standard deviation of the household
study population was 72.2 * 9.3 y, with a median age of
70 y (range 60 to 109 y). The median number of people in
a household was six (range 1 to 30). Characteristics of the
study population for the total sample (n = 1062) and the
medical subsample (n = 372) are presented in Table 1. No
significant differences were found between the household
sample and the medical subsample for any of the selected
sociodemographic variables as assessed by chi-square test.
Most elderly subjects lived in rural areas. Female respon-
dents were widowed or single significantly more often
(71.5%) than were male respondents (25.3%). More than
50% of the study population had never attended school.

Seventy-one percent of subjects received an old age
pension (Table I). The contribution of each indicator (i.e.,
11 variables) used to construct the composite SES score in
the medical survey subsample (n = 372) was investigated.



Table 2

Food intake pattern of selected food items: intake of food item once
weekly or more often, presented separately for the household survey
sample and the medical sample

Food or beverage item Household sample Medical subsample

(n = 1062) (n = 372)
Tea 92.1% 94.0%
Sorghum meal 89.4% 90.8%
Maize meal T6.4% B0.2%
Bread 72.2% TL5%
Green leaves 65.4% 68.3%
Milk 64.6% 66.45%
Other vegetables* 62.2% 64,15
Meat 55.6% 56.6%
Rice 55.1% 51.1%
Soft drinks 33.8% 32.1%
Fruits 31.0% 31.5%
Chicken 26.6% 25.5%
Pumpkin 19.6% 18.5%
Sweets 18.2% 16.5%
Fruit juice 14.29% 13.8%
Fish 12.0% 11.8%
Alcoholic drinks* 22.5% 22.3%

* Other vegetables may include potato, carrot, tomato, onion, cabbage.
ete.

 Fruits are a combination of melon, watermelon, wild fruits, other fruits.

¥ Alcoholic drinks are a combination of canned beer and local sorghum-
based beers.

The variables of ownership of cattle and education contrib-
uted significantly to the SES score, with ownership of cattle
having the strongest correlation (r = 0.57, P < 0.001).
These two variables together explained 42% of the variance
in the final SES score.

Typical dietary pattern and food intake

Subjects more commonly ate only one or two meals
(55%), rather than three or more meals (45%) per day. The
24-h recall (non-quantified medical survey sample) data
showed that breakfast typically consisted of tea with milk
and sugar alone or combined with sorghum meal porridge.
Other daily meals typically consisted of sorghum or maize
meal porridge alone or with vegetables or meat often mixed
as a stew. Eggs, beans, and liver were listed by only 3, 6,
and 3 of the 372 subjects, respectively, confirming that these
food items were not commonly consumed in this population
(these items were not included in the food frequency ques-
tionnaire).

Table 2 presents the frequencies of weekly intake of the
listed foods and drinks from the food item list in decreasing
order of consumption. Food intake patterns of the medical
survey subsample did not differ from the nationally repre-
sentative household sample. As supported by the 24-h recall
data, tea and sorghum porridge were the two items con-
sumed by most older adults. Alcohol was consumed by
22.5% of the sample on a weekly basis, and soft drinks were
consumed weekly by 33% of subjects.

Table 3
Weekly frequency of intake of food items from each of the five food
groups (16 individual foods listed according to food groups)*

Reported frequency of intake per Mean SD Range of

group/wk SCOTES

Food groups '

Grains (bread, sorghum, maize. rice) 13.1 55 0-28

Vegetables (green leaves, pumpkin, 35 3R 0-21
other vegetables)

Protein/Meat {meat. chicken. fish) 24 32 0-21

Dairy (milk) 2.3 2.6 0-7

Fruits {melon, watermelon, wild 1.7 26 0-35
fruits, other fruits, fruit juices)

Fvs? 23.0 104 0-112

DDs# 35 1.2 0-5

DDS, dietary diversity score; FVS, food variety score; SD. standard
deviation.

* Household sample (n = 1062)

TAll 16 individual food items used to calculate the FVS are listed
according to food group.

¥ Defined as the sum of the weekly frequency score of each of the 16
individual foods included in the five food groups. All 16 individual food
items used to calculate the FVS are listed according to food group. Max-
imum FVS and froit score acquired by any subject in the survey were 66
and 23, respectively.

¥ Defined as the sum of food groups (0—5) from which foods are chosen
in a week. If more than one food from the same food group is taken, they
only count as one. Example of scoring for FVS, based on data from food
frequency questionnaire (16 food items): sorghum meal porridge, daily =
T: rice, 3-6 times per week = 4:; meat, 3-6 times per week = 4; green
leaves, 3—6 times per week = 4; milk, once or twice weekly = 1; and all
other food items in list, less than weekly = 0. Sum for FVS =
T+4+4+4+1 = 20. Using the same example to calculate the DDS would
produce a DDS of 4 (1 point per food group: grains, meat, vegetables, and
dairy).

Food variety score

In Table 3, most of the foods listed in Table 2 have been
combined into the five food groups included in the U.S.
Food Guide Pyramid and categorized as in the U.S. Healthy
Eating Index [5]. The staples/grains subgroup makes up the
bulk of food items consumed per week. Only 2% of subjects
reported that they did not consume any items from this food
group weekly. Mean scores for the fruit and dairy groups
were low, indicating that these foods were consumed, on
average, only about twice a week. In addition, 35.2% of
subjects did not consume any items from the dairy food
group on a weekly basis. Vegetable intake was also low,
consumed only about three to four times per week. More-
over, 59.3% and 22.4% of subjects did not consume any of
the listed fruits and vegetables, respectively, weekly, and
14.5% consumed neither fruits nor vegetables weekly. In-
take of protein-rich foods such as meats and fish was inad-
equate (consumed only about twice a week); 38.3% did not
consume any of these foods weekly.

The weekly DDS was 3.5 = 1.2 (median score = 4).
Further, 55% of the sample consumed foods from four or
five of the five food groups on a weekly basis, and the
remaining 45% consumed items from between one and



three food groups weekly. Six percent of subjects consumed
foods from only the grains group, and 13.2% had grains
combined with vegetables or with meat. There was a posi-
tive association between DDS and FVS (r = 061, P <
0.01)

The FVS is shown according to selected sociodemo-
graphic variables. functional status, and cognitive status in
Table 4. Self-report of good health and ability to function
well was significantly associated with a higher FVS, as was
normal cognitive function measured by the Mini-Mental
State Examination. Ability to manage all five ADL and
IADL items was associated (non-significantly) with a higher
FVS compared with those who needed assistance with one
or more of the required activities. All sociodemographic
variables (sex, age, area of residence, marital status, educa-
tional level, ownership of cattle, and number of meals per
day) showed bivariate, significant associations with the
FVS.

These sociodemographic variables were included in a
multivariate regression model (Table 5). In the final linear
regression model, area of residence, ownership of cattle,
educational level, and number of daily meals were signifi-
cant variables, explaining 15% (R?) of the total variance in
the FVS.

On the basis of linear regression modeling, the four
dichotomous variables that contributed significantly to ex-
plain the regression model, in addition to age (dichotomous
=80 y), were used to create a new composite NRL. Al-
though age was not shown to contribute significantly to the
multivariate model, we chose to keep age in our score
because it is generally accepted to be an important deter-
minant of food intake in elderly populations.

Composite index of five questions (NRI) predicting poor
food variety

Items included in the NRI screening tool to assess food
variety are shown in the Appendix. Responses to the vari-
ables were dichotomous, and a score of 0 was assigned if the
risk factor was present and a score of 1 was assigned if the
factor was absent (possible total score = 0 to 5). The score
on the screening tool was 2.28 = [.2. A positive association
was found between the NRI screening score and the FVS
(r =0.32, P < 0.001) and the DDS (r = 0.26, P < 0.001:
Table 6).

Poor nutritional status, measured by using the proxies of
a low body mass index (<Z18.5 kg;’mz) or presence of ane-
mia, was found to be more common in subjects who scored
low (i.e.. 0 to 1) on the screening index than in those who
score high. Poor physical and cognitive functioning levels
also showed significant associations with low screening
scores (Table 6). In addition, self-reported health status
differed significantly across the three screening index score
categories (Table 6).

Table 4
FVS according to characteristics of the study population®

Mean sD P ko
Fvs Total

Sex

Female 2241 10.3 0.030% 52

Male 2378 10.4 48
Age (¥)

6069 24.24 10.5 0.001% 50

T0-79 23.08 11.0 27

=80 2071 8.6 23
Area of residence

Urban 28.58 10.2 0.001% 25

Rural 2121 9.7 75
Marital status

Married 24.04 10.5 0.002% 51

Single/widowed 22,08 10.1 49
Education

Attended school 25.11 11.1 0.001% 47

No school 21.28 9.3 53
Ownership of cattle

Own cattle 24.33 10.1 0.005% 33

No cattle 2243 10.5 67
No. of meals per day

1-2 21.28 9.5 0.001% 55

34 2531 10.9 45
Self-reported health 0.004%

Good 25.26 10.1 23

Average 23.02 10.4 62

Poor 21.84 10.3 15
Self-reported overall ability to 0.001*

function

Good 24,83 12.0 20

Decreased 2318 10.1 60

Dependent 2113 9.2 20
BMI (kg/m?) 0.38

<185 2231 1.7 17.5

18.5-29.9 2250 10.3 65

=30 2448 10.8 17.5
Anernia’ 0.18

Normal 2310 10.6 88

Anemia (13 men/12 women) 2092 11.1 12
ADLY 0.44

Able all 5 23.07 10.3 T

Unable =1 of 5 22,04 1.7 23
1ADLY 0.37

Able all 5 2338 10.3 43

Unable =1 of 5 2237 10.8 57
Chair rise test’ 0.96

Able to complete 5 chair rises 22.82 10.4 79

Unable 2276 1.7 21
Cognitive function (MMSE)" 0.026%

“Normal™ 2319 10.6 al

Cognitive impairment 18.97 11.0
3-Word memory test’ 0.04 3%

Remember all 3 2385 10.1 56

Remember [-2 2242 11.6 24

Remember 0 20.29 10.6 20

ADL, activities of daily living; BMI, body mass index; FVS, food
variety score: IADL. instrumental activities of daily living: MMSE. Mini-
Mental Status Examination

# P = 005 for differences in FVS across categories by using independent
ttest (two categories) or analysis of variance (three or more categories).

Tn = 372 (data from medical subsample).

* Household sample (n = 1062).



Table 5

Relation between the food variety score (dependent variable) and the
selected sociodemographic independent variables assessed by linear
regression

Sociodemographic independent Beta 95% C1 P
variables*

Area of residence 57-84 0.000
No. of daily meals 32 2044 0.000
Ownership of cattle 23 1.1-36 0.000
Education 1.9 0.7-3.1 0.002

CI, confidence interval.

* Sex, age. and marital status were excluded from the final model by
stepwise exclusion because they did not contribute significantly to explain
the final regression model.

Discussion

This study has provided a profile of food intake patterns
and identified dietary patterns characterized by low food
variety and dietary diversity in a representative sample of
older people from a sub-Saharan African country. Of par-
ticular concern are the findings that 59% and 22% of sub-
jects did not consume any of the listed fruits and vegetables,
respectively, as often as weekly, and more than 33% of
subjects did not consume any items from the dairy food
group. Protein-rich animal foods were consumed, on aver-
age, only about twice a week. It is not possible to comment
on the adequacy of nutrient intake of subjects in the present
study due to the dietary assessment methodology used.
However, it is noteworthy that the poor micronutrient intake
of older black South Africans has been explained by the few
portions of foods consumed from the calcium-rich food
group and the vitamin C- or carotene-rich vegetable group
[35].

Even within this elderly population with such a limited
range of dietary patterns, higher FVSs are associated with
favorable outcomes of various indicators, namely self-re-
ported health status and self-perceived functional ability of
subjects and measurements of cognitive function.

Some methodologic considerations need to be taken into
account in the interpretation of the present findings. The
FVS used in this study has not previously been validated
and is based on responses to 16 items from a non-quantified
food frequency list that had a recording period of 1 wk.
Important food items may have been omitted. However,
data from the open-ended questions (24-h recall) related to
subjects’ food consumption of the previous day confirmed
that no major food item had been omitted from the checklist.

Most instruments designed to measure the overall quality
of an individual’s diet have adopted a quantitative approach
to score the amount of variety in the diet and compliance
with specific dietary recommendations such as the U.S.
Healthy Eating Index [5].

Our FVS is a composite score of frequency of intake
from five food groups; theoretically, a relatively high score
could be achieved if many foods from only one or a few

food groups are consumed. However, the DDS, which
counts food groups only once, demonstrates similar food
intake patterns.

Valid dietary intake data in representative elderly popu-
lations are largely unavailable in most African countries
[19]. The collection of food frequency data, without quan-
tification of food intake, is rapid and can be included in
large household surveys. Data handling and analyses are
also less time consuming when treating simple FVS or DDS
values compared with quantification of nutrient intake.
However, the main disadvantage of this approach is the
inability to assess adequacy of nutrient intakes for individ-
uals or households. Studies from Mali have demonstrated a
consistent positive association between the number of foods
(i.e., food variety) and food groups (ie., dietary diversity)
consumed and adequacy of nutrient intake [36-38]. This
finding has been confirmed from other studies in developing
countries [10-12,15].

Four independent risk factors were identified in the
present study to predict a low food variety, namely consum-
ing only one or two meals a day, having no formal educa-
tion, not owning cattle, and living in a rural area. Our
findings are in line with other studies among older adults, in
which nutrient intake has been shown to increase with the
number of meals eaten daily [39,40].

Being in the lowest SES quartile has been associated
with an increased risk of being underweight in this sample
{odds ratio = 3.3, 95% confidence interval = 1.3 to 8.2)
[41]. The variables ownership of cattle and education con-
tributed significantly to the total SES score and together
explained 42% of the variance in the final SES score. Thus,
their association with the FVS indicates that SES is an
important predictor of dietary quality in this population.
Despite Botswana being an upper middle-income country
and one of few such relatively “wealthy™ African nations,
most older persons live without basic facilities such as
electricity, piped water, and modern toilet facilities in their
homes (data not shown). Older persons in Botswana do not
appear to have been part of the rapid wealth increase typi-
cally experienced by younger and more economically pro-
ductive segments of the population. Huge inequalities exist
in the distribution of wealth in this country. A universal
old-age pension scheme operates in Botswana and all citi-
zens 65 y and older are eligible to receive benefits, and the
amount was equivalent to US $20 per month at the time of
the survey.

Our findings are consistent with studies from other de-
veloping countries that have reported a positive association
between SES and dietary diversity in urban and rural Mali
[17]. Nepal [42]. and in a multicountry analysis of data from
10 countries [43]. Similarly, in Mali, dietary diversity is
related to indicators of household food security, such as
food availability, the variety of agricultural equipment and
domestic animals, and vulnerability to food crisis [37].
Parallel to this, positive predictors of diet quality in older



Table &

Indicators of nutritional status, physical and cognitive function, and self-reported health status, according to three categories of scoring on the nutritional

risk index
Indicator Nutritional risk index score P*
0-1 2-3 4-5
Subjects (%) 280 5 16.9
Mean FVS (5D 19.11 (8.6) 23,14 (10.0) 29.79(10.5) 0.001
Mean DDS (SD) 313012y 349(1.2) 4.05 (1.0) 0.001
Self-reported health 0.001
Good 10.4 153
Average 50.8 66.9 %
Poor 38.8 17.8 15.5
Ability to function 0.001
Good 87 21.4 3l
Decreased 513 65.9 50.5
Dependent 40.0 12.7 94
BMI (kg/m?)* 0.003
<18.5 24.6 16.2 8.3
18.5-29.9 67.5 64.0 65.0
=30 79 19.8 26.7
ADL score' 0.001
Able all 5 65.5 79.1 933
Decreased function {1-5) 345 20.9 6.7
Mean (range 0-10) 9.5 (L0 9.6 (1.1) 9.9 (0.7) 0.043
1AaDLY 0.001
Able all 5 21.9 454 60.0
Decreased function {1-5) 721 54.6 40.0
Mean (range 0-10) T.3(2.6) 8.1(2.3) B8 (1.9 0.001
Chair rise test’
Able to perform 5 chair rises T8 80.7 R5.0 0.118 itrend test 0.043)
Unable 27.2 19.3 15.0
Anemia’ 0.067 (trend test 0.024)
Absent 825 86.8 95.0
Present 17.5 13.2 5.0
Cognitive function (MMSE;" 0.001
“Normal” H3.3 91.8 100
Cognitive impairment 16.7 8.2 0
3-Word memory test! 0.001
Remembers all 3 317 59.2 816
Remembers 1-2 208 21.9 16.7
Remembers 0 325 18.9 1.7

ADL, activities of daily living: BMI, body mass index: DDS, dietary diversity score: FVS, food variety score: IADL, instrumental activities of daily living:

MMSE. Mini-Mental Status Examination.
* Chi-square test unless otherwise specified.
T = 372 (Data from medical sub-sample)

persons in developed nations include income and education
[44.45].

In the United States, women ages 21 to 80 y who had
higher scores on the Healthy Eating Index were more likely
to be older, married, better educated, and to have higher
household incomes [46].

Rural residence predicted poorer access to varied dietary
intake, similar to data reported from a study of South Af-
rican elderly households, in which a higher prevalence of
food poverty in rural versus urban households was demon-
strated [19,47.48].

Based on the identification of four risk factors (in addi-
tion to age) for poor food variety, we developed a novel
pilot screening instrument (Appendix). The screening tool
comprises a simple five-item questionnaire that can be self-

administered, is quick to complete, and is thus appropriate
for use in a primary health care setting in developing coun-
tries. Although the screening tool has been developed in
Botswana, it may be generalizable to other developing
countries in which most older persons are rural residents
and typically rely on cattle farming or other livestock farm-
ing. The purpose of the screening tool is to allow early
identification of older African people who are at greatest
risk for a poor quality diet and who may be in need of
dietary interventions. The screening questionnaire was pur-
posefully developed to exclude the need for more detailed
assessments, such as blood tests, anthropometric measure-
ments, or dietary assessments, which are time consuming
and require resources and professional expertise. It was not
the purpose of the present study to validate the screening



tool for food variety against robust indicators of adequacy
of nutrient intake. However, a degree of construct validity
has been demonstrated through the tool’s ability to charac-
terize subjects according to differences in self-reported
health status, self-perceived level of functional ability, ob-
jective measures of physical functioning (ADL and IADL),
performance on physical strength tests, being underweight,
presence of anemia, and measurements of cognitive func-
tioning and memory. In all cases, a higher score on the
screening tool indicated better outcome measures.

Conclusion

The study findings have identified that older persons in
Botswana have a diet that lacks variety. Determinants of
food variety, based on the study findings, are number of
meals per day, rural residence, and SES. A five-item ques-
tionnaire tool was developed to screen for nutritional risk of
poor dietary variety and was associated with outcome indi-
cators of health and nutritional status, level of independence
in daily living, and physical and cognitive functioning. The
rapid screening tool may provide government health, wel-
fare, and agricultural sectors, food relief agencies, and non-
governmental organizations with an effective method of
targeting nutrition-related activities toward older persons
who are at greatest nutritional risk. However, the challenge
of how to promote an increased consumption of a wider
variety of foods in elderly African populations, given severe
underlying socioeconomic constraints, remain.
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Appendix

Botswana NRI screening tool

NRI Low score predicting poor food
diversity™

Age*

=80y 0

<80y 1
Residence’

Rural 0

Urban 1
Education®

No 0

Yes 1
Cattle®

No 0

Yes 1
Meals daily!

1-2 0

34 1
Total score 05

NRI. nutritional risk index

* Please state your age (<80 w/=80 y).

t Area of residence {rural/urban).

# Have you ever attended school (yes, including all levels of education
or incomplete primary school/no formal education)?

¥ Do you own cattle? (yes/no)

I Haw many meals do you vsnally eat per day (1-2, =3)7

* A score of O to 1 is indicative of high nutritional risk.



