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Background and objective: Numerous studies support the protective effect of high fruit and vegetable (FV)
consumption on chronic disease risk, mainly against cancer and cardiovascular diseases. Compared with
younger adults, older people experience additional health, social, and environmental conditions that affect
dietary intake. To identify those additional dimensions and examine them in association with FV intake,
data on 3,840 participants in the Study of Global Ageing and Adults Health (SAGE) in South Africa were
analyzed.

Methods: We conducted a national population-based cross-sectional study in 2008 with a sample of
3,840 participants, aged 50 years or older, in South Africa. The questionnaire included questions on socio-
demographic characteristics, health variables, anthropometry, and blood pressure measurements. Multi-
variable regression analysis was performed to assess the associations between socio-demographic factors,
health variables, and inadequate FV consumption.

Results: Overall prevalence rates of insufficient FV intake were 68.5%, 64.8% among men and 71.4% among
women, with a mean intake of 4.0 servings of FV among older adults (50 years and older). In multivariable
analysis, coming from the Black African or Colored population group, lower educational level and daily
tobacco use were associated with inadequate FV intake.

Conclusions: The amount of fruit and vegetables (FVs) consumed by older South African participants was
considerably lower than current recommendations (daily intake of at least five servings; 400 g). Public
education and campaigns on adequate consumption of FVs should be promoted targeting lower educated
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and Black African and Colored population groups.
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orldwide, low intake of fruits and vegetables

\’s/ (FVs) contributes significantly to the global
disease burden, including cardiovascular dis-

eases and cancer (1). In South Africa, low fruit and
vegetable (FV) intake accounted for 3.2% of total deaths
and 1.1% of the 16.2 million attributable disability-
adjusted life years (DALYs) in 2000 (2). The World
Health Organization (WHO) (3) recommends an intake
of a minimum of 400 g or five servings of FVs per day
for the prevention of chronic diseases, such as heart
diseases, cancer, diabetes, and obesity. The World Health
Survey showed that among an adult population (18-99
years), the low FV consumption prevalence in 52 mainly
low- and middle-income countries was 77.6% for men
and 78.4% for women (4). In several Asian (INDEPTH,
International Network for the Demographic Evaluation

of Populations and Their Health, in developing coun-
tries) Health and Demographic Surveillance System sites,
inadequate FV intake was found to be more than 89%
in men and 96% in women in Bangladesh, 96% in men
and 92% in women in Indonesia, and more than 84% in
men and more than 79% in women in Thailand (5).
However, little is known about the frequency, distribu-
tion, and determinants of FV consumption among older
adults in South Africa. Previous studies among the adult
population in South Africa in 2003 found that 72.2% of
men and 66.7% of women had low FV consumption (5)
and in a local study, 7% of the villagers and none of the
semi-urban dwellers reported the recommended five or
more FV servings per day (6). In a more recent study
among adults (25-64 years) in Mozambique, less than 5%
of the subjects reported an intake of five or more daily
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servings of FVs (7). In Iran, a middle-income country,
low mean number of FV servings per day (1.76) among
persons aged 60 and above were reported (8), while in
some high-income countries, lower rates of FV intake was
found among older adults, for example, 47% in Canada
(9) and a mean consumption of 4.0 and 4.1 portions of
FVs per weekday and per weekend day, respectively, in
Northern Ireland (10).

Various factors have been identified to be associated
with low prevalence of FV intake, including 1) Socio-
demographics: older age (4, 11), male gender (11-16),
lower education (5,9, 12, 17-19), lower income (4, 9, 14, 18,
20), urban or rural residence (7, 21), and White population
group or race (13); 2) Lack of social cohesion or social
capital (8, 12, 22), and being single, widowed, or divorced
(11, 13, 17, 20); 3) Chronic and other illness conditions:
diabetes (23), hypertension (24), overweight or obese (11,
22), or not overweight (25), depressive symptoms (26);
4) Poor subjective health status (22); 5) Lifestyle factors:
smokers (17, 19, 27), low physical activity (11, 19), drink-
ing alcohol (11), and not drinking alcohol (19); and 6)
Knowledge and psychosocial determinants (8, 28).

This study aims to investigate the prevalence and
associated factors of low FV consumption in a national
probability sample of older South Africans who partici-
pated in the Study of Global Ageing and Adults Health
(SAGE) in 2008.

Methods

Sample and procedure

We conducted a national population-based cross-sectional
study in 2008 with a sample of 3,840 participants, aged 50
years or older, in South Africa. The SAGE sample design
entails a two-stage probability sample that yields national
and subnational estimates to an acceptable precision at
provincial level, by locality type (urban and rural), and
by population group (including Black, Colored, Indian or
Asian, and White). The individual response rate among
those aged 50 years or older was 77%. The SAGE survey
was carried out in South Africa in partnership between
the WHO, the National Department of Health, and the
Human Sciences Research Council (HSRC). The HSRC
Research Ethics Committee and the national Department
of Health approved the study.

Measures

Fruit and vegetable consumption was assessed using two
questions ‘How many servings of fruit do you eat on a
typical day? and ‘How many servings of vegetables do
you eat on a typical day?” using the 24-hour dietary recall
data as the gold standard. Researchers were trained to
show all respondents a nutrition risk factor card that
indicates both in writing and pictorially general cate-
gories, amounts, and examples of FVs in an attempt to

standardize the serving size and number of servings
reported. The nutrition card categorized one serving of
vegetables into one of three groups: (a) one cup of raw
green leafy vegetables such as spinach or salad; (b) one-
half cup of other vegetables cooked or chopped raw, such
as tomatoes, carrots, pumpkin, corn, Chinese cabbage,
beans, or onions; and (c) one-half cup of vegetable juice.
Furthermore, the nutrition card categorized one serving
of fruit into one of three groups: (a) one medium-sized
piece of fruit, such as an apple, banana, or orange; (b)
one-half cup of cooked, chopped, or canned fruit; and (c)
one-half cup of fruit juice, not artificially flavored (4).
Insufficient FV consumption was defined as less than five
servings of fruits and/or vegetables a day. Cronbach o for
the two questions in this sample was FV 0.74.

Blood pressure (systolic and diastolic) was measured
three times on the right arm/wrist of the seated respon-
dent using an automated recording device. Out of three
measurements, the average of the last two readings was
used. In accordance with the Seventh Report of the Joint
National Committee of Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure, individuals
with systolic blood pressure >140 mmHg and/or dia-
stolic blood pressure >90 mmHg and/or who reported
the current use of antihypertensive medication were
considered to be suffering from high blood pressure (29).

Tobacco use—Lifetime tobacco used was assessed with
the question ‘Have you ever smoked tobacco or used
smokeless tobacco?” Lifetime tobacco users were asked,
‘Do you currently use (smoke, sniff, or chew) any tobacco
products such as cigarettes, cigars, pipes, chewing
tobacco, or snuff?”” The response options were ‘Yes,
daily’, “Yes, but not daily’, and ‘No, Not at all’ (30).

Alcohol use—Lifetime alcohol use was assessed with the
question ‘Have you ever consumed a drink that contains
alcohol (such as beer, wine, spirits, etc.)?” Response
options were ‘Yes’ or ‘No, never’. Lifetime alcohol users
were asked about current (past month) alcohol use, and
current alcohol users were asked ‘During the past 7 days,
how many drinks of any alcoholic beverage did you have
each day?”

Height and weight were measured. Body mass index
(BMI) was used as an indicator of obesity ( >30 kg/m?).
BMI was calculated as weight in kg divided by height in
meter squared. Overweight and/or obesity was defined
as >25 BMI and underweight as <18.5 BMI.

Physical activity was measured using the General
Physical Activity Questionnaire (GPAQ). This instrument
gathers information on physical activity in three domains
(activity at work, travel to and from places, and recrea-
tional activities), as well as time spent sitting. The ques-
tionnaire also assesses vigorous and moderate activities
performed at work and for recreational activities.

Information on the number of days in a week spent on
different activities and time spent in a typical day for each
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activity was also recorded (31). For physical activity,
in addition to the total minutes of activity, the activity
volume was also computed by weighing each type of
activity by its energy requirement in metabolic equiva-
lents (METs). The number of days and total physical
activity MET minutes per week were used to classify
respondents into three categories of low, moderate, and
high level of physical activities. High physical activity:
a person reaching any of the following criteria is classified
in this category: vigorous-intensity activity on at least
3 days achieving a minimum of at least 1,500 MET
(metabolic equivalent)-minutes per week odds ratios
(OR); 7 or more days of any combination of walking,
moderate or vigorous intensity activities achieving a
minimum of at least 3,000 MET-minutes per week.
Moderate physical activity: a person not meeting the
criteria for the ‘high’ category but meeting any of the
following criteria is classified in this category: 3 or more
days of vigorous-intensity activity of at least 20 min per
day OR; 5 or more days of moderate-intensity activity or
walking of at least 30 min per day OR; 5 or more days
of any combination of walking, moderate or vigorous
intensity activities achieving a minimum of at least 600
MET-minutes per week. Low physical activity: a person
not meeting any of the aforementioned criteria falls
into this category. Physical inactivity was defined as
those who had low levels of physical activity; moderate
and high levels of physical activity were collapsed into
further analysis (31). Cronbach « for the five questions
on different physical activity domains was 0.77 in this
sample.

Overall self-rated health status was based on respon-
dents’ assessment of their current health status on a five-
point scale in response to the question: ‘In general, how
would you rate your health today?” Response categories
were: very good, good, moderate, bad, and very bad.

Symptom-based depression in the past 12 months was
assessed based on the World Mental Health Survey version
of the Composite International Diagnostic Interview (32).
The diagnosis of depression was based on the Interna-
tional Classification of Diseases tenth revision (ICD-10)
diagnostic criteria for research for depressive Episodes (33)
and was derived from an algorithm that took into account
respondents reporting symptoms of depression during the
past 12 months (34).

Social cohesion—Social cohesion was measured with
nine items, starting with the introduction ‘How often in
the last 12 months have you ... e.g. attended any group,
club, society, union, or organizational meeting?” Response
options ranged from never =1 to daily =5. Cronbach o
for this social cohesion index in this sample was 0.73.

Religious activity—Religious activities included fre-
quency of attendance at religious services (measured on
a six-point scale, from more than once a week to never).

Fruit and vegetable intake and associated factors

Responses were categorized into once a week or more =1
and once or twice a month to never =0.

Quality of life was assessed with the WHOQol-8
containing eight items that were empirically derived from
the WHOQOL-Bref (35). The summative model was used
producing an index. Cronbach o for the WHOQol-8 was
0.85 in this sample.

Economic or wealth status. To estimate economic or
wealth status, a random-effects probit model was used
to identify indicator-specific thresholds that represent
the point on the wealth scale above which a household
is more likely to own a particular asset than not. This
enabled an estimation of an asset ladder. These estimates
of thresholds, combined with actual assets observed to be
owned for any given household, were used to produce an
estimate of household-level wealth status. This was then
used to create wealth quintiles (36).

Data analysis

The data were entered using CSPro and analyzed using
STATA Version 10. Data was weighted using post-
stratified individual probability weights based on the
selection probability at each stage of selection. Individual
weights were post-stratified by province, sex, and age-
groups according to the 2009 Medium Mid Year popula-
tion estimates from Statistics South Africa. Available at:
http://www.statssa.gov.za/publications/P0302/P03022009.
pdf. Associations between key outcomes of insufficient
FV intake and sociodemographic, social and health
variables were evaluated calculating OR. Unconditional
multivariable logistic regression was used for evaluation
of the impact of explanatory variables for key outcome
of insufficient FV intake (binary dependent variable).
All variables statistically significant at the P <0.05 level
in bivariate analyses were included in the multivariable
models. In the analysis, weighted percentages are re-
ported. The reported sample size refers to the sample that
was asked the target question. Two-sided 95% confidence
intervals are reported. P values less than or equal to
5% are used to indicate statistical significance. Both the
reported 95% confidence intervals and the P value are
adjusted for the multistage stratified cluster sample
design of the study.

Results

Sample characteristics and prevalence rate of FV
intake

The total sample included 3,840 South Africans who
were 50 years or older, 44.1% men and 55.9% women.
The most prevalent population group was African Black
(74%); almost half (49.9%) was aged between 50 and 59
years. The educational level of most participants (71.6%)
was lower than secondary school education and almost
two-thirds (64.9%) lived in an urban area. A very large
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Table 1. Descriptive statistics of sample characteristics and prevalence rate of insufficient fruit and vegetable (FV) intake
among older South Africans (male 1,638; female 2,202)

Total sample Male Female Total Fruits Vegetables FV
N (%) Insufficient FV in % Mean servings/day

All 3,840 64.8 71.4 68.5 1.8 (1.4) 2 (1.5) 4.0 (2.5)
Age
50-59 1,695 (49.9) 67.9 70.8 69.5 1.8 (1.3) 2.2 (1.4) 4.0 (2.5)
60-69 1,233 (30.6) 60.1 73.5 67.6 1.8 (1.3) 2.3 (1.5) 4.1 (2.6)
70 and over 912 (19.5) 63.6 69.9 67.5 1.9 (1.6) 2.2 (1.5) 4.1 (2.7)
Population group

African Black 2,053 (74.00 71.0 73.2 72.3 1.8 (1.4) 2.1 (1.5) 3.9 (2.6)

White 269 (9.3) 38.3 55.7 47.7 2.2 (1.3) 2.7 (1.3) 4.9 (2.4)

Colored 655 (12.8) 72.8 74.2 73.7 1.6 (0.9) 2.0 (1.1) 3.6 (1.8)

Indian or Asian 307 (3.8) 451 60.7 54.6 2.1(1.4) 2.8 (2.0 4.9 (3.1)
Marital status

Single 512 (14.3) 65.9 75.2 72.7 1.6 (1.2 2.1 (1.5) 3.7 (2.4)

Married 2,007 (55.9) 64.6 66.9 65.4 1.9 (1.4) 2.3 (1.4) 4.2 (2.4)

Separated/divorced 230 (5.9) 64.7 75.4 72.3 1.6 (1.3) 2.3 (1.6) 3.9 (2.5)

Widow 1,020 (23.9) 65.1 72.6 71.6 1.8 (1.5) 2.2 (1.5) 4.0 (2.9)
Educational level

No schooling 854 (25.2) 78.2 80.0 79.4 1.6 (1.5) 1.9 (1.4) 3.5 (2.5)

Less than primary 803 (24.0) 731 69.2 70.8 1.7 (1.3) 2.2 (1.5) 3.9 (2.6)

Primary 779 (22.4) 68.8 68.6 68.7 1.9 (1.3) 2.2 (1.3) 4.1 (2.3)

Secondary or more 923 (28.3) 52.1 66.2 60.1 2.0 (1.4) 2.5 (1.6) 4.5 (2.6)
Wealth

Low 1,482 (40.6) 72.8 75.8 74.5 1.9 (1.1) 2.2 (1.3) 4.1 (2.1)

Medium 731 (18.2) 67.7 70.3 69.5 1.7 (1.4) 2.1 (1.4) 3.8 (2.5)

High 1,608 (41.2) 56.5 67.1 61.9 2.0(1.7) 2.6 (1.9) 4.6 (3.4)
Geolocality

Rural 1,276 (35.1) 73.7 76.2 751 1.7 (1.6) 2.1 (1.7) 3.8 (3.0

Urban 2,561 (64.9) 60.1 68.7 64.9 1.9 (1.2 3(1.9 4.2 (2.3
Other conditions

Hypertension 2,842 (77.3) 65.3 68.7 67.3 1.8 (1.4) 2.3 (1.5) 4.1 (2.6)

Symptom-based depression 161 (4.2) 80.5 70.6 74.7 1.6 (1.4) 2.0 (1.3) 3.6 (2.4)

Diabetes 360 (9.2) 57.5 65.5 62.8 1.9 (1.4) 2.5(1.7) 4.4 (2.8)

Overweight (BMI >25) 2,505 (72.4) 59.5 68.8 65.0 1.9 (1.4 2.3 (1.5) 4.2 (2.6)
Eat less because of no food

Every or almost every month 291 (9.9) 69.8 75.8 73.6 1.6 (1.9) 1.9 (1.5) 3.6 (2.8)

Some months or only 1 or 2 months 637 (19.2 54.7 61.0 58.5 2.1 (1.6) 2.6 (1.9 4.7 (3.3)

Never 2,699 (70.9) 64.4 72.5 68.8 1.8 (1.2 2.2 (1.3) 3.9 (2.2)
Hungry because could not afford

Every or almost every month 312 (9.6) 72.7 76.8 75.3 1.6 (1.9) 1.9 (1.4) 3.5 (2.8)

Some months or only 1 or 2 months 708 (21.8) 54.7 61.7 59.0 2.2 (1.6) 2.6 (2.0 4.8 (3.4)

Never 3,630 (68.5) 64.5 72.4 68.7 1.8 (1.2) 2.2 (1.3) 3.9 (2.2
Daily tobacco use 810 (20.4) 74.4 76.8 75.6 1.6 (1.4) 1.9(1.2) 3.5(2.2)
Alcohol use (past month) 557 (138.7) 714 77.6 73.5 1.6 (1.4) 1.9 (1.2) 3.5 (2.4)
Physical inactivity 2,455 (60.5) 64.2 70.6 67.9 1.9 (1.5) 2.3 (1.7) 4.2 (2.9)
Subjective health status

Very/good 1,469 (37.9) 61.2 69.8 65.6 1.9 (1.1) 2.2 (1.3) 4.1 (2.1)

Moderate 1,681 (44.9) 703 75.2 73.2 1.7 (1. 2.1 (1.4) 3.8 (2.5)

Bad/very bad 617 (17.5) 58.2 62.3 60.5 2.0(1.7) 2.6 (1.9) 4.6 (3.4)
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Table 1 (Continued)

Fruit and vegetable intake and associated factors

Total sample Male

Female Total Fruits Vegetables FV

N (%)

Insufficient FV in %

Mean servings/day

Religious involvement 1,596 (52.9) 60.7

Social cohesion index 22.1 (6.5) 22.7 (7.0
(range 9-72); M (SD) =
Quality of life (range 0-100) 47.1 (12.5) 45.5(12.6)

68.1 65.1 1914  24(1.8) 4328
21.8(6.7) 22.1(6.7)
472 (11.9) 46.2 (12.3)

group (72.4%) of older adults was overweight or obese
and had hypertension (77.3%), 20.4% were daily tobacco
users, 4.2% had symptom-based depression, and 9.2%
had diabetes. More than half (60.5%) engaged in low
physical activity, 20.4% were daily tobacco, users and
a small proportion (13.7%) was current alcohol user.
A sizeable proportion (17.5%) rated their health status as
bad or very bad and almost 10% were hungry because
they could not afford to buy food every or almost every
month. The overall prevalence of insufficient FV intake
was 68.5% and the mean intake per day was 4.0 servings
of FV, 1.8 for fruits and 2.2 for vegetables (see Table 1).

Predictors of insufficient FV intake

In univariate analysis, male gender, coming from the
Black African or Colored population group, low educa-
tional level, not being overweight, daily tobacco use,
lack of religious involvement, and lower quality of life
were associated with inadequate FV intake, while in
multivariable analysis, coming from the Black African
or Colored population group, lower educational level,
and daily tobacco use were associated with inadequate
FV intake (see Table 2).

Discussion
This is one of the first studies among older adults in
Africa showing significant prevalence rates of insufficient
FV intake (68.5%; male 64.8%, female 71.4%), with a
mean intake of 4.0 servings of FVs in South Africa. These
rates seem to be similar to a previous survey among the
adult population in South Africa (4) and in a study
among older adults in Northern Ireland (10), but the
prevalence rate of insufficient FV intake was lower in this
study than among elderly populations in several Asian
countries (5), Mozambique (7), and Iran (8) and it was
higher than in Canada (9). Unlike other studies (11-16),
the prevalence of low FV intake was higher (although not
significantly) among female than male older adults in this
study. However, this was also found in an adult survey in
South Africa (4). We speculate that this might be due to
cultural differences among countries.

The study further found that regarding socio-
demographics, coming from the Black African or

Colored population group and lower educational level,
as found in many studies (5, 9, 12, 17-19), were in
multivariable analysis associated with inadequate FV
intake. Education, in this case secondary or post second-
ary education, was found to be associated with a
significant rise in the proportion of the South African
elderly who reported adequate intake of FVs. Some
studies found that knowledge regarding FVs plays an
important role in adequate FV intake (8, 11, 37). In
future studies, it would be important to assess the
relationship between education levels of older adults
and their knowledge about FVs so as to ascertain if
knowledge about FVs is the main factor determining
adequate FV consumption (11). The finding that the
Black African and Colored population group were the
highest in inadequate FV intake is not compliant with
previous studies (13). Therefore, increased efforts should
be made to target the Black African and Colored
population with FV intake messages. Unlike in some
other studies (4, 7, 9, 11, 14, 18, 20), this study did
not find any effect of age, income, and geolocality on
inadequate FV intake. In this study, we found that the
poorest wealth quintile had a higher prevalence of FV
consumption compared to those from the richest wealth
quintile. This finding may not provide support for studies
(38, 39) that indicate that FV prices are a barrier to
consumption of low-income consumers. As a result, de-
veloping policies and programs were needed to make FV
more affordable for the poor. However, further studies
are needed to explore the relationship between income,
price, consumer preferences, and healthy diet (FV intake)
(39, 40).

In terms of health variables, in agreement with other
studies (17, 19, 27), this study found that tobacco use was
associated with inadequate FV intake. Unlike some other
studies (11, 19, 22-26), this study did not find low
physical activity, alcohol use, weight status, diabetes,
hypertension, depressive symptoms, and poor subjective
health status to be associated with inadequate FV intake.
Furthermore, unlike in other studies, lack of social
cohesion or social capital and being single, widowed,
or divorced (8, 11-13, 17, 22) were not associated with
FV intake in this study.
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Table 2. Univariate and multivariable analyses of
association of demographic, social, and health factors with
insufficient fruit and vegetable (FV) intake in older South

Africans
Unadjusted Adjusted
odds ratios odds ratios
(95% Cl) (95% Cl)
Gender
Female 1.00 1.00
Male 0.74 (0.61-0.89)** 0.82 (0.65-1.04)
Age
50-59 1.00 1.00
60-69 0.92 (0.71-1.18) 1.06 (0.82-1.38)
70 and over 0.91 (0.71-1.17) 0.95 (0.69-1.32)

Population group
Black African
White
Colored
Indian or Asian

Marital status
Single
Married
Separated/divorced
Widow
Educational level
No schooling
Less than primary
Primary
Secondary or more
Wealth
Low
Medium
High
Geolocality
Rural
Urban

Other conditions

Hypertension (examined

and self-report)
Diabetes
Overweight
Symptom based
depression

Eat less because of no food

Every or almost every
month

1.00

0.35 (0.15-0.80)* 0.46 (0.22-0.97)*

1.07 (0.64-1.80)

0.46 (0.25-0.83)" 0.53 (0.28-0.98)*

1.00
0.71 (0.39-1.29)
0.98 (0.52-1.84)
0.94 (0.49-1.81)

1.00
0.93 (0.61-1.40)
0.84 (0.54-1.31)

0.57 (0.38-0.86)* 0.55 (0.35-0.86)"

1.00
0.78 (0.55-1.10)
0.56 (0.30-1.02)

1.00
0.61 (0.26-1.43)

0.87 (0.58-1.29)

0.80 (0.52-1.22)

1.00

1.18 (0.72-1.92)

1.00
0.64 (0.40-1.04)
0.56 (0.31-1.01)

0.66 (0.49-0.87)™ 0.90 (0.65-1.26)

1.45 (0.64-3.29)

1.00

Some months or only 1 or 0.47 (0.15-1.48)

2 months
Never

0.72 (0.35-1.47)

Hungry because could not afford

Every or almost every
month

(page number not for citation purpose)

1.00

Table 2 (Continued)

Unadjusted Adjusted
odds ratios odds ratios
(95% Cl) (95% Cl)
Some months or only 1 or 0.51 (0.16-1.65) -
2 months
Never 0.79 (0.41-1.53) -
Daily tobacco use 1.65 (1.13-2.40)** 1.67 (1.07-2.59)*
Alcohol use (past month) 1.40 (0.82-2.40) -
Physical inactivity 0.94 (0.57-1.53) -
Subjective health status
Very/good 1.00 -
Moderate 1.43 (0.89-2.32) -
Bad/very bad 0.80 (0.41-1.56) -
Social cohesion index 1.00 (0.97-1.03) -
Religious involvement 0.71 (0.53-0.91)* 0.95 (0.66-1.36)
Quality of life 0.95 (0.91-1.00)* 0.98 (0.95-1.01)

**P <0.01; *P <0.5.

Limitations of the study

This study had several limitations. First, the self-report
of health variables such as FV intake, physical activity,
tobacco or alcohol use should be interpreted with caution;
it is possible that measurement errors occurred (40, 41).
The two FV questions depend on memory, therefore, there
is the possibility of recall bias (4). However, this bias is
minimized since the questions refer to a very short time
period. One main limitation is that this method may not
provide reliable estimates of the usual intake of partici-
pants. The self-reported assessment of physical activity
remains the most feasible and affordable instrument
for global surveillance. However, objective population
measures of physical activity, such as pedometers (42) or
accelerometers (43), may be beneficial to determine if
differences between groups revealed in the present study
represent true differences in physical activity behavior.
The study did not validate the measurement of dietary
intake of FV and physical activity, which are highly
susceptible to respondent bias in the form of under or
over reporting. Many studies in the area of nutritional
epidemiology have established the need to integrate vali-
dation of measurements of dietary intake and physical
activity into the study design. Without such an inbuilt
component, the internal validity of the measurements are
compromised. Second, information on knowledge, psy-
chosocial determinants (habit, motivation, goals, beliefs
about capabilities, skills, taste, attitudes, and self-efficacy)
(8, 28) and environmental factors such as local availability
(20) were not collected and should be included in future
studies. Further, seasonal differences in availability of FVs
may have influenced the consumption patterns and should
be assessed in future studies (11). Finally, this study was
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based on data collected in a cross-sectional survey.
We cannot, therefore, ascribe causality to any of the
associated factors in the study.

In conclusion, the amount of FVs consumed by older
South African participants were far below the level of
current recommendations (daily intake of at least five
servings; 400 g). Public education and campaigns on
adequate consumption of FVs should be promoted
targeting more lower educated and Black African popu-
lation groups.

Acknowledgements

Funding was provided predominantly from the National Depart-
ment of Health with additional funding provided by United States
National Institute on Aging through an interagency agreement with
the World Health Organization, and the HSRC, South Africa.

Conflict of interest and funding
The authors have not received any funding or benefits
from industry or elsewhere to conduct this study.

References

1. Lock K, Pomerleau J, Causer L, Altmann DR, McKee M.
The global burden of disease attributable to low consumption of
fruit and vegetables: implications for the global strategy on diet.
Bull World Health Organ 2005; 83: 100-8.

2. Schneider M, Norman R, Steyn N, Bradshaw D. South African
Comparative Risk Assessment Collaborating Group. Estimating
the burden of disease attributable to low fruit and vegetable
intake in South Africa in 2000. S Afr Med J 2007; 97: 717-23.

3. World Health Organization (WHO). Diet, nutrition, and the
prevalence of chronic diseases. Geneva, Switzerland: WHO;
2003.

4. Hall JN, Moore S, Harper SB, Lynch JW. Global variability
in fruit and vegetable consumption. Am J Prev Med 2009; 36:
402-9.e5.

5. Kanungsukkasem U, Ng N, Van Minh H, Razzaque A, Ashraf
A, Juvekar S, et al. Fruit and vegetable consumption in rural
adults population in INDEPTH HDSS sites in Asia. Glob
Health Action 2009; 2: 35-43.

6. Peltzer K, Promtussananon S. Knowledge, barriers, and benefits
of fruit and vegetable consumption and lay conceptions of
nutrition among rural and semi-urban Black South Africans.
Psychol Rep 2004; 94: 976-82.

7. Padrao P, Laszczynska O, Silva-Matos C, Damasceno A, Lunet
N. Low fruit and vegetable consumption in Mozambique:
results from a WHO STEP wise approach to chronic disease
risk factor surveillance. Br J Nutr 2012; 107: 428-35.

8. Salehi L, Eftekhar H, Mohammad K, Tavafian SS, Jazayery A,
Montazeri A. Consumption of fruit and vegetables among
elderly people: a cross sectional study from Iran. Nutr J 2010;
9: 2.

9. Riediger ND, Moghadasian MH. Patterns of fruit and
vegetable consumption and the influence of sex, age and
socio-demographic factors among Canadian elderly. J Am Coll
Nutr 2008; 27: 306-13.

10. Appleton KM, McGill R, Woodside JV. Fruit and vegetable
consumption in older individuals in Northern Ireland: levels
and patterns. Br J Nutr 2009; 102: 949-53.

Citation: Glob Health Action 2012, 5: 18668 - http://dx.doi.org/10.3402/gha.v5i0.18668

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Fruit and vegetable intake and associated factors

Li Y, Li D, Ma CY, Liu CY, Hui-Ding, Wen ZM, et al.
Consumption and factors influencing consumption of fruit and
vegetables among elderly Chinese people. Nutrition 2012; 28:
504-8.

Johnson CM, Sharkey JR, Dean WR. Eating behaviors and
social capital are associated with fruit and vegetable intake
among rural adults. J Hunger Environ Nutr 2010; 5: 302-15.
Boukouvalas G, Shankar B, Bruce Traill W. Determinants of
fruit and vegetable intake in England: a re-examination based
on quantile regression. Public Health Nutr 2009; 12: 2183-91.
Satheannoppakao W, Aekplakorn W, Pradipasen M. Fruit and
vegetable consumption and its recommended intake associated
with socio-demographic factors: Thailand National Health
Examination Survey III. Public Health Nutr 2009; 12: 2192-8.
Ilow R, Regulska-Ilow B, Misiewicz D, Rézanska D, Kowalisko
A, Biernat J. [Assessment of fruit and vegetable intake among
the 50-year-old population of Wroclaw]. Rocz Panstw Zakl Hig
2011; 62: 301-6.

. Baker AH, Wardle J. Sex differences in fruit and vegetable intake

in older adults. Appetite 2003; 40: 269-75.

Pollard J, Greenwood D, Kirk S, Cade J. Lifestyle factors
affecting fruit and vegetable consumption in the UK Women’s
Cohort Study. Appetite 2001; 37: 71-9.

Donkin AJ, Johnson AE, Morgan K, Neale RJ, Page RM,
Silburn RL. Gender and living alone as determinants of fruit
and vegetable consumption among the elderly living at home in
urban Nottingham. Appetite 1998; 30: 39-51.

Estaquio C, Druesne-Pecollo N, Latino-Martel P, Dauchet L,
Hercberg S, Bertrais S. Socio-economic differences in fruit and
vegetable consumption among middle-aged French adults:
adherence to the 5 A Day recommendation. J Am Diet Assoc
2008; 108: 2021-30.

Kamphuis CB, Giskes K, de Bruijn GJ, Wendel-Vos W, Brug J,
van Lenthe FJ. Environmental determinants of fruit and
vegetable consumption among adults: a systematic review. Br
J Nutr 2006; 96: 620-35.

Vorster HH, Venter CS, Wissing MP, Margetts BM. The
nutrition and health transition in the North West Province of
South Africa: a review of the THUSA (Transition and Health
during Urbanisation of South Africans) study. Public Health
Nutr 2005; 8: 480-90.

Sahyoun NR, Zhang XL, Serdula MK. Barriers to the
consumption of fruits and vegetables among older adults. J
Nutr Elder 2005; 24: 5-21.

Carter P, Gray LJ, Troughton J, Khunti K, Davies MJ. Fruit and
vegetable intake and incidence of type 2 diabetes mellitus:
systematic review and meta-analysis. BMJ 2010; 341: c4229.
Alonso A, de la Fuente C, Martin-Arnau AM, de Irala J,
Martinez JA, Martinez-Gonzalez MA. Fruit and vegetable
consumption is inversely associated with blood pressure in a
Mediterranean population with a high vegetable-fat intake: the
Seguimiento Universidad de Navarra (SUN) Study. Br J Nutr
2004; 92: 311-9.

Alinia S, Hels O, Tetens I. The potential association between
fruit intake and body weight—a review. Obes Rev 2009; 10:
639-47.

Avila-Funes JA, Melano-Carranza E, Payette H, Amieva H.
[Depressive symptoms as a risk factor for dependence in elderly
people]. Salud Publica Mex 2007; 49: 367-75.

Padrio P, Silva-Matos C, Damasceno A, Lunet N. Associa-
tion between tobacco consumption and alcohol, vegetable
and fruit intake across urban and rural areas in Mozambique.
J Epidemiol Community Health 2011; 65: 445-53.

Guillaumie L, Godin G, Vézina-Im LA. Psychosocial determi-
nants of fruit and vegetable intake in adult population: a
systematic review. Int J Behav Nutr Phys Act 2010; 7: 12.

(page number not for citation purpose)


http://www.globalhealthaction.net/index.php/gha/article/view/18668
http://dx.doi.org/10.3402/gha.v5i0.18668

Karl Peltzer and Nancy Phaswana-Mafuya

29.

30.

31.

32.

33.

34.

35.

36.

37.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green
LA, Izzo JL Jr, et al. The Seventh report of the Joint National
Committee of Prevention, Detection, Evaluation, and Treat-
ment of High Blood Pressure: the JNC 7 report. JAMA 2003;
289: 2560-72.

World Health Organization (WHO). Guidelines for controlling
and monitoring the tobacco epidemic. Geneva, Switzerland:
WHO; 1998.

World Health Organisation (WHO). Global physical activity
surveillance; 2009. Available from: http://www.who.int/chp/
steps/GPAQ/en/index.html [cited 2 December 2010].

Kessler RC, Ustun TB. The World Mental Health (WMH)
Survey Initiative Version of the World Health Organization
(WHO) Composite International Diagnostic Interview (CIDI).
Intern J Methods Psychiatr Res 2004; 13: 93-121.

World Health Organisation (WHO). The ICD-10 classification
of mental and behavioural disorders: diagnostic criteria for
research (DCR-10). Geneva: World Health Organization; 1993.
Ayuso-Mateos JL, Nuevo R, Verdes E, Naidoo N, Chatterji S.
From depressive symptoms to depressive disorders: the rele-
vance of thresholds. Brit J Psychiatry 2010; 196: 365-71.
Power M. Development of a common instrument for quality
of life. In: Nosikov A, Gudex C, eds. EUROHIS: developing
common instruments for health surveys. Amsterdam: 10S Press;
2003, 57: 145-63.

Chatterji S, Kowal P, Mathers C, Naidoo N, Verdes E, Smith JP,
et al. The health of aging populations in China and India.
Health Aff (Millwood) 2008; 27: 1052-63.

Van Duyn MA, Kristal AR, Dodd K, Campbell MK, Subar
AF, Stables G, et al. Association of awareness, intrapersonal and
interpersonal factors, and stage of dietary change with fruit and
vegetable consumption: a national survey. Am J Health Promot
2001; 16: 69-78.

38.

39.

40.

41.

42.

43.

4.

Pollard J, Kirk SF, Cade JE. Factors affecting food choice
in relation to fruit and vegetable intake: a review. Nutr Res
Rev 2002; 15: 373-87.

Temple NJ, Steyn NP, Fourie J, De Villiers A. Price and
availability of healthy food: a study in rural South Africa.
Nutrition 2011; 27: 55-8.

Ruel MT, Minot N, Smith L. Patterns and determinants of fruits
and vegetables consumption in sub-Saharan Africa: a multi-
country comparison. Kobe, Japan: World Health Organisation;
2004.

Lechner L, Brug J, De Vries H. Misconceptions of fruit and
vegetable consumption: differences between objective and sub-
jective estimation of intake. J Nutrition Educ 1997; 29: 313-20.
Bensley L, Van Eenwyk J, Bruemmer BA. Measuring fruit
and vegetable consumption: providing serving size information
doubles estimated percent eating five per day. J Am Diet Assoc
2003; 103: 1530-2.

McCormack G, Milligan R, Giles-Corti B, Clarkson JP.
Physical activity levels in Western Australian adults 2002: results
from the adult physical activity survey and pedometer study.
Perth: Western Australian Government; 2003.

Hagstromer M, Oja P, Sjostrom M. Physical activity and
inactivity in an adult population assessed by accelerometry.
Med Sci Sports Exerc 2007; 39: 1502-8.

*Karl Peltzer

Human Sciences Research Council
Private Bag X41

Pretoria 0001, South Africa

Email: KPeltzer@hsrc.ac.za

Citation: Glob Health Action 2012, 5: 18668 - http://dx.doi.org/10.3402/gha.v5i0.18668

(page number not for citation purpose)


http://www.who.int/chp/steps/GPAQ/en/index.html
http://www.who.int/chp/steps/GPAQ/en/index.html
http://www.globalhealthaction.net/index.php/gha/article/view/18668
http://dx.doi.org/10.3402/gha.v5i0.18668


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


