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AFRIKAANSE TITEL

Avokado's: Verbruikershouding en effek op gewigsverlies en merkers van kardiovaskulére
gesondheid.

OPSOMMING

Motivering

Die doelwit van die Suid Afrikaanse Avokado Kwekers Vereniging (SAAKV) is om die aanvraag na .
avokado’s te verhoog deur middel van advertensie, promosie of enige ander manier wat deur die

Vereniging goed gevind word. Voordat ‘n produk aangemoedig en geadverteer kan word, is

verbruikersnavorsing noodsaaklik om die verbruiker se houding en gevoel ten opsigte van ‘n

produk te bepaal. Hierdie bevindinge moet dan opgevolg word deur wetenskaplike studies, gemik

op spesifieke probleme en teikengroepe, om wetenskaplike bewyse te verkry. Min

verbruikersnavorsing is tot dusver op avokado’s gedoen, en studies wat die gesondheidseffekte

van avokado's ondersoek is beperk, en beskikbare literatuur is slegs gefokus op die

cholesterol-verlagende effekte van avokado’s.

Doelwitte

Eerstens is die doelwit om die opvattings en houding van die Suid-Afrikaanse verbruiker teenoor
avokado’'s en gesondheid te ondersoek; om die effek van geslag, ouderdom, ras of
lewenstandaard op die verbruiker se houding teenoor avokado’s te bepaal.

Tweedens is die doelwit om te bewys dat avokado’s nie vetmakend is nie en in verslankingsdiéte
ingesluit kan word; om die effek van avokado’s, ‘n ryk bron van mong-onversadigde vetsure, as
deel van 'n verslankingsdieet op gewigsverlies, serumlipiede, fibrinogeen en vaskulére funksie in
oorgewig- en obese proefpersone te ondersoek.

Metodes

e Verbruikerstudie: Een duisend nege honderd sewe en negentig Suid-Afrikaanse individue,
ewekansig geselekteer uit metropolitaanse gebiede in Suid Afrika, het aan hierdie studie
deelgeneem. Data is geweeg ten opsigte van geslag, ouderdom en rasseverspreiding om die
volwasse metropolitaanse populasie te reflekteer. Die totale populasie (10 695 000) was
verteenwoordigend van beide geslagte (5 423 000 mans en 5 272 000 vroue) en hoof
rassegroepe (2 615 000 blankes, 6 252 000 swartes, 1 255 000 kleurlinge en 573 000 Indiérs)
van verskillende ouderdomsgroepe en lewenstandaarde. Die vraelyste, bestaande uit 17
voedselverwante vrae, is deur ‘n multidissiplinére span opgestel waarvan een oor die houding
teenoor avokado’s gehandel het. Opgeleide veldwerkers het persoonlike onderhoude met
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verbruikers gevoer. Die marknavorsingsmaatskappy, MARKINOR, was gekontrakteer om die
data in te samel. Kwantitatiewe data is statisties ontleed om die relevante beskrywende
statistiek, oorkruis-tabellering en statistiese toetse te verkry.

Dieetintervensiestudie: Een en sestig vry-lewende oorgewig vrywilligers met ‘n gemiddelde
(standaard afwyking) liggaamsmassa-indeks (LMI) van 32 (3.9) kg/m? het in hierdie ewekansig
geselekteerde, gekontroleerde parallelle studie deelgeneem. Die proefpersone is afgepaar
volgens geslag, LMl en ouderdom, en ewekansig aan twee groepe toegeken. Die
eksperimentele groep het 200 g avocado (1 avocado) per dag ingeneem wat 30 g van hul
dieetvet vervang het, terwyl die kontrolegroep geen avokado's tydens hul verslankingsdieet vir
ses weke ingeneem het nie. Die diéte was isokalories en die totale energie het bestaan uit
30% vet, 55% koolhidrate en 15% proteiene. ‘n Sewe-dag maaltydplan is aan albei groepe
gegee op grond van hul energiebehoeftes. Antropometrie, fisiese aktiwiteit, dieetinnames,
bloeddruk en arteriéle meegewendheid is aan die begin en einde van die studie met behulp
van standaard metodes bepaal. Vastende bloedmonsters is verkry aan die begin en einde van

die studie.

Resultate

Verbruikerstudie: Daar is geen prakties betekenisvolle verskille in die verbruikers se response
ten opsigte van geslag of ouderdom gevind nie. Prakties betekenisvolle verskille is wel tussen
verskillende rassegroepe en LSM (Lewenstandaard Meting)-groepe vir sommige veranderlikes
gevind. Die algehele respons van verbruikers ten opsigte van die effek van avokado’s op
gesondheid, gesondheid van die hart, gesondheid van kinders en die gesondheidseffekte
geassosieer met die vetinhoud van avokado’s was baie positief. Ongeveer die helfte van die
verbruikers is nog steeds nie oortuig nie of onseker van die cholesterolinhoud van avokado’s,
terwyl 47% van die verbruikers nog steeds glo dat avokado’s vet maak. Meer as 80% van die
verbruikers stem saam dat avokado’s ‘n goeie bron is van vitamiene en minerale, en 76% sien
avokado’'s as ‘n goeie bron van vesel. Ongeveer 70% van die verbruikers stem saam dat
avokado’s goed is vir sportmanne en —vroue. Avokado’'s word deur 49% van die verbruikers
beskou as ‘n vrug wat seksuele funksionering bevorder.

Dieetintervensiestudie: Die inskiklikheid van avokado-inhame in die eksperimentele groep is
bepaal as 94.6%. Antropometriese  bepalings  (liggaamsmassa, LMmI en
liggaamsvetpersentasie) het in albei groepe gedurende die studie betekenisvol verlaag, en die
verskil was dieseifede in beide groepe. Serumiipiede (totale cholesterol, lae-
digtheidslipoproteiencholesterol (LDL-C), hoédigtheidslipoproteiencholesterol (HDL-C) en
trigliseriede), fibrinogeen, bloeddruk en arteriéle meegewendheid het nie betekenisvol binne of
tussen die twee groepe verander nie.
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Gevoigtrekkings

Verbruikerstudie: Daar bestaan nog steeds ‘n paar mites en wanopvattings by sommige
verbruikers aangaande avokado’s, veral ten opsigte van seksuele funksionering,
cholesterolinhoud en die vetmakende eienskappe van avokado's. Die landbou-industrie kan
hierdie resultate gebruik om verskilende bemarkingsveldtogte, gefokus op spesifieke
teikengroepe, te beplan ten einde wanopvattings rakende avokado’s te verander en die
positiewe voedingswaarde van avokado’s oor te dra.

Dieetintervensiestudie: Die inname van 200 g avokado per dag, as deel van ‘n
verslankingsdieet, benadeel nie gewigsverlies wanneer dit 30 g dieetvet vervang nie.
Gewigsverlies of avokado-inname het nie die serumlipiedviakke, plasma fibrinogeen, bloeddruk
of arteriéle meegewendheid beinvioed nie.

Sleutelterme: Avokado’s; verbruiker; houding; opvattings; gesondheid; mono-onversadigde

vetsure; gewigsverlies; obesiteit,serumlipiede; vaskulére funksie; fibrinogeen.
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Motivation

The objective of the South African Avocado Growers Association (SAAGA) is to increase the
demand of avocados by advertising, promoting and other means deemed fit by them. In order to
promote and advertise a product, consumer research has to be done to determine the consumers’
attitudes towards and beliefs concerning the product. These findings then need to be followed up
by scientific studies, targeted at specific problems and target groups to yield scientific evidence.
Little consumer research has been done on avocados and studies investigating the health effects
of avocados are limited, with available literature only focussing on the cholesterol lowering effect of

avocados.
Objectives

Firstly, the objective is to investigate the beliefs and attitudes of the South African consumer
towards avocados and health; to determine whether gender, age group, race or living standard

influence the consumers beliefs towards avocados.

Secondly, the objective is to dispel the myth that avocados are fattening and shouid therefore be
avoided in energy restricted diets; to examine the effects of avocados, a rich source of mono-
unsaturated fatty acids, as part of an energy restricted diet on weight loss, serum lipids, fibrinogen
and vascular function in overweight and obese subjects.

Methods

e Consumer study: One thousand nine hundred and ninety-seven South African individuals,
randomly selected from metropolitan areas in South Africa, participated in this survey. Data
were weighed to reflect the adult metropolitan population based on gender, age and race
distribution. The total population (10 695 000) was representative of both genders (5 423 000
men and 5§ 272 000 women) and major race groups (2 615 000 whites, 6 252 000 blacks,
1 255 000 coloureds and 573 000 Indians) from different age groups and living standards. The
qguestionnaires were designed by a multidisciplinary team and consisted of seventeen food-
related questionnaires, of which one questioned the beliefs regarding avocados. Trained field
workers administrated questionnaires by conducting face-to-face interviews with consumers.
The market research company, MARKINOR, was contracted to collect the data. Quantitative
data was statistically analysed in order to generate the relevant descriptive statistics, cross
tabulations and statistical tests.

vi
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Dietary intervention study: Sixty one free-living volunteers {13 men; 48 women), with a mean
(standard deviation) body mass index (BMI) of 32 (3.9) kg/m?, participated in this randomised,
controlled parallel study. The subjects were paired according to gender, BMi and age and
randomiy assigned to one of two groups. The experimental group consumed 200 g of avocado
(1 avocado) per day, substituting 30 g of other mixed dietary fats, and the control group
excluded avocado from their energy restricted diet for six weeks. Seven-day isoenergetic
menu plans were given according to mean energy requirements of both genders to provide
30% fat, 55% carbohydrates and 15% protein of total energy intake. Anthropometric
measurements, physical activity, dietary intakes, biood pressure and arterial compliance were
measured with standard methods at the beginning and end of the intervention. Fasting blood
samples were drawn at the beginning and end of the intervention period.

Resuits

Consumer study: There were no practical significant differences in the consumers respon'ses
in terms of gender or age. Practical significant differences were found between different race
and LSM (Living Standard Measure) groups for some variables. The overall response of
consumers towards the effect of avocados on health, heart health, children's health and the
health effects associated with the fat content of avocados were very positive. However, almost
half the consumers are still not convinced of or are uncertain as to the cholesterol content of
avocados, while 47% of the consumers still believe that avocados are fattening. More than
80% of the consumers agreed that avocados are a good source of vitamins and minerals, and
76% consider avocados to be a good source of fibre. Almost 70% of the consumers agreed
that avocados are good for sportsmen and —women. Avocados were seen by 49% of the
consumers to be an aphrodisiac.

Dietary intervention study: Fifty-five subjects completed the study. Compliance with avocado
intake in the experimental group was 94.6%. Anthropometric measurements (weight, body
mass index and percentage body fat) decreased significantly in both groups during the study
(p<0.001), and the change was similar in both groups. Serum lipid levels (total cholesterol,
low-density lipoprotein cholesterol, high-density lipoprotein cholesterol and triglycerides),
fibrinogen, blood pressure and arterial compliance did not change significantly within or
between the fwo groups.
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Conclusions

e Consumer study: There are still a few myths and misconceptions that exist among some
consumers regarding avocados, especially with regard to sexual functioning, cholesterol
content, and fattening effect of avocados. The agricultural industry can use these results to
plan different marketing campaigns focused on certain target groups to change the
misperceptions concerning avocados and convey the positive nutritional value of avocados.

e Dietary intervention study: The consumption of 200 g avocado per day, within an energy
restricted diet, does not compromise weight loss when substituted for 30 g of mixed dietary fat.
The serum lipid levels, plasma fibrinogen, arterial compliance, as well as systolic and diastolic
bleod pressure were not affected by weight loss or avocado intake.

Key words: avocados; consumer, belief; attitude; health; monounsaturated fatty acids; weight loss;

obesity; serum lipids; vascular function; fibrinogen.
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CHAPTER 1
PREFACE

1.

AIMS AND OBJECTIVES

The aims and objectives of this dissertation were:

11

1.2

Main aim: To investigate the beliefs and attitudes of the South African consumer towards
avocado and health.

Objectives: To determine whether gender, age group, race or living standard influence the

consumers beliefs towards avocados.

Main aim: To determine if an increased consumption of avocado would compromise weight
loss when consumed as part of an energy restricted diet. Another aim was to investigate
the effects of avocados, as part of an energy restricted diet, on serum lipids, plasma
fibrinogen and vascular function in obese subjects.

Objectives: To investigate the effects of avocados as part of an energy restricted diet on:
Anthropometric variables: Body weight, body mass index (BMI) and percentage body fat

Serum lipids: Total serum cholesterol (TC), triglicerides (TG), high-density iipoprotein
cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL-C)

Plasma fibrinogen

Vascular function: Systolic blood pressure (SBP), diastolic blood pressure (DBP) and

arterial compliance.

STRUCTURE OF THIS DISSERTATION

This dissertation is presented in article format. The experimental work consisted of two studies, of

which the first was in the field of consumer sciences and the second in the field of clinical nutrition.

Following this preface chapter, Chapter 2 consists of a published review paper entitled “Avocados

(monounsaturated fatty acids), weight loss and serum lipids” (published in The Specialist Forum,

April 2003) that will serve as an introductory chapter. Chapter 3 consists of a manuscript on the

South African consumers’ beliefs regarding avocados and health (prepared for submission to the

International Journal of Consumer Studies). The guestionnaire used in this study is presented as

Addendum A at the end of this dissertation. In Chapter 4, the effects of avocados, as part of an

energy restricted diet, on weight loss, serum lipids, fibrinogen and vascular function are
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investigated in obese subjects (submitted for publication in Nutrition: The International Journal of

Applied and Basic Nutritional Sciences). The seven day menu plan, 24h-dietary recall form,

physical activity questionnaire and calendar with important dates (e.g. when blood will be taken,
etc.) used in this study are presented in Addenda B, C, D and E, respectively. In Chapter 5, a
general discussion and summary of all the resuits are provided, conclusions are drawn and
recommendations are made. The relevant references of Chapter 2, 3 and 4 are provided at the
end of each chapter according to the authors’ instructions of the specific journal to which the
manuscripts were submitted or being prepared for.

3. AUTHORS CONTRIBUTIONS

The two studies reported in this dissertation were planned and executed by a team of researchers.
The contribution of each of the researchers is given in Tables 1.1 and 1.2. Also included in this
section is a statement from the co-authors confirming their individual role in each study aﬁd given
their permission that the two articles may form part of this dissertation.

Table 1.1 Consumer beliefs, avocados and health
Name Role in the study
Miss Z Pieterse Responsible for literature searches and statistical analysis. Main author of
{Hons. B.Sc Nutrition) the paper.
Prof. W Qosthuizen PhD Supervisor. Critically revised paper.
(Nutritionist)
Prof. JC Jerling Ph.D Co-supervisor. Critically revised paper.
{Nutritionist)
Me. J. Badham Responsible for designing of questionnaires in co-operation with business
{Dietician) partners and liasing with the market research company, MARKINOR.

| declare that | have approved the above-mentioned article, that my role in the study, as indicated
above, is representative of my actual contribution and that | hereby give my consent that it may be
published as part of the M.Sc. dissertation of Miss Z Pieterse.

7

Prof. JC Jerling
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Prof. W Oosthuizen Me. J. Badham




CHAPTER 1

Table 1.2

Avocados, weight loss and markers of cardiovascular health

Name

Role in the study

Miss. Z Pieterse
(Hons. B.Sc Nutrition)

Responsible, together with JC Jerfing and W Qosthuizen for the design,
planning, execution and documentation of the study. Responsible for
literature searches, nutrient and laboratory analyses and processing of

data. Main author of the paper.

Prof. W Qosthuizen Ph.D
{Nutritionist)

All aspects considering the design, planning, approval of final protocol,
funding, execution and documentation of the study. Study leader.

Prof. JC Jerling Ph.D
{Nutritionist)

All aspects considering the design, planning, approval of final protocol,
funding, execution and documentation of the study. Statistical analysis.

Dr. HS Kruger Ph.D
(Dietitian and Pharmacist)

Involved in the standardisation of anthropometric measurements, and all
aspects considering the execution and documentation of study.

Dr. SM Hanekom Ph.D
(Dietitian)

Designing of the menu plans and reviewing of nutrient analysis.

Dr. CM Smuts
(Nutritionist)

Analysis of plasma fatty acids.

Dr. AE Schutte PhD
(Physiologist)

Blood pressure and arterial compliance measurements.

The following is a statement from the co-authors confirming their individual role in each study and

given their permission that the article may form part of this dissertation.

| declare that | have approved the above-mentioned article, that my role in the study, as indicated

above, is representative of my actual contribution and that | hereby give my consent that it may be

published as part of the M.Sc. dissertation of Miss Z Pieterse.

/a/

of JC Jerhng

j s 0 Lo,
G L E ff/( PAL

Dr. SM Hanekom

" A

Prof. HS Kruger

Dr. AE Schutte

Dr. CM Smuts
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ABSTRACT

The consumption of diets enriched with monounsaturated fatty acids have been related to a lower
rate of coronary heart disease, mainly due to their positive effects on serum lipids. The avocado is
a fruit rich in monounsaturated fatty acids and other nutrients, offering protection against coronary
heart disease. This article will review the scientific evidence on avocados, and their impact on
weight loss and serum lipids.

INTRODUCTION

There is epidemiological evidence that increasing dietary monounsaturated fatty acids (MUFA)
may decrease the risk of coronary heart disease (CHD). Moreover, evidence from controlled
clinical studies has shown that a diet high in MUFA favourably affects a number of risk factors for
CHD, including plasma lipids and lipoproteins, factors related to thrombogenesis, in vifro low
density lipoprotein (LDL) oxidative susceptibility (compared to polyunsaturated fatty acids), and
insulin sensitivity.” This article will focus on the effects of MUFA on plasma lipids.

Elevated blood concentrations of total cholesterol or LDL cholesterol (LDL-C) increase the risk of
cardiovascular disease (CVD), whereas higher concentrations of high-density lipoprotein
cholesterol (HDL-C) decrease risk. Elevated concentrations of circulating triglycerides (TG) have
also been shown to be an independent risk factor for CVD.? In comparison with a diet high in
saturated fatty acids (SFA), a high MUFA diet decreases LDL-C and TG levels and increases
HDL-C ievels."* '

Avocados are a rich food source of MUFA, with a MUFA content of 15.63 g per 100 g of avocado.’
The MUFA, oleic acid (C18:1), is the most prevalent MUFA in the diet, and contributes to 58.6% of
the total fatty acids content found in avocados.® The high concentration of MUFA (oleic acid) in
avocado suggests that a diet rich in avocado may have beneficial effects on blood lipids, and could
play a significant role in protecting against the development of CHD.®

The first study concerning the health benefits of avocados was published in 1960, investigating the
cholesterol-lowering effect of avocados.” This study stimulated new research on avocados,

resulting in the publication of six other studies on the lipid-lowering effect of avocados.®%"?

HEALTH PROFILE OF THE AVOCADO

Avocados meet the definition of a functional food as outlined by the American Dietetic Association
(ADA) Position Statement in that they provide health benefits beyond basic nutrition.”* The
avocado is a nutrient dense, cholesterol-free fruit, which is low in sodium and can be considered to
be a source of fibre. The nutritional information of avocados is given in Table 1.
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Table 1

Nutritional information of avocados (per 100g edible portion)
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USDA: United States Department of Agriculture

New research from the University of California, Los Angeles, indicates that California avocados

have nearly twice as much vitamin E as previously reported, making avocados the highest fruit

source of this powerful antioxidant." Love and Sayed have aiso identified avocados as a food that

may protect against disease, due to its vitamin E content.”

According to the vegetable and fruit composition tables of South African food, avocados are the

forth-highest fruit source of lutein among fruit’ Lutein is a carotenoid which improves visual
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performance in patients with age-related cataracts as demonstrated by Oimedilla ef a/ in a two year
double-blind, placebo-controlled pilot study, where patients consumed 15mg of lutein three times a
week.'® Olmedilla et a/ summarised that similar results were also previously reported by other

authors.™®

The avocado provides more beta-sitosterol than any other fruit with known value.'® Beta-sitosterol
is the most abundant phytosterol found in avocados and function as an anticholesterolemic
agent.'” On a gram-per-gram basis, avocados contain more than for times the beta-sitosterol of
oranges, which have previously been reported as the richest known fruit source of beta-sitosterol.'®

AVOCADOS AND WEIGHT LOSS

Obesity is considered a risk factor for the development chronic diseases. A 20% increase in body
weight substantially increases the risk for hypertension, coronary artery disease, lipid disorders,
and non-insulin-dependent diabetes mellitus.®® The prevalence of obesity is common among
South African women, ranging from 23.8% to 59.4%, with the highest prevalence among black

women.%!

in the public’'s mind, the word “dietary fat” has become synonymous with obesity and heart
disease, whereas the words “low fat” and “fat-free” have become synonymous with heart health.
Compelling evidence, however, indicates the greater importance of types of fat, rather than total
amount of fat with respect to risk of CHD.% A very low-fat diet (10%E), high in carbohydrates, will,
however, not necessarily prevent the development of obesity and may even have other negative
effects, such as decreased HDL-C and increased TG, as well as insulin resistance (glucose
intolerance). A moderate-fat diet (30%E) with a low SFA (<10%E) and high MUFA has the most
beneficial effect on lipid profiles and is also associated with a lower body mass.?'

Avocados are, when compared to other fruit, high in fat (17.33-23.5¢/100g)*'® and are seen by
many consumers to be fattening, and therefore excluded in energy restricted diets.

In a recent study conducted by the Potchefstroom Institute of Nutrition at the Potchefstroom
University, the effects of avocado within an energy restricted diet on weight loss and serum lipids
were investigated in overweight and obese subjects, using a controlled parallel intervention study.
Intervention studies are experimental studies in which an exposure (avocado intake) is given to a
group of people over a certain time period, and the effect/outcome (e.g. weight loss, serum lipids)
compared to a controi group, which did not receive the treatment. In this study fifty-five free-living
volunteers (11 men, 44 women), with a body mass index of between 27 and 44 kg/m?, were paired
and randomly assigned to one of two groups. The experimental group consurned 200g of avocado
(1 avocado) per day, substituting 30g of other dietary fats, and the control group excluded avocado
from their energy restricted diet for six weeks. Seven-day isocaloric menu plans were given
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according to energy requirements of both groups to provide 30% fat, 55% carbohydrates and 15%

protein of total energy.®

There were significant reductions in body weight in both groups during the study. The weight lost
by the experimental and control group was similar and was accompanied by significant reductions
in body mass index and percentage body fat. The study concluded that the consumption of 200g
avocado per day, within an energy restricted diet, did not compromise weight loss when substituted
for 30g of dietary fat.?

The study thus proves that avocados are not more fattening than other fat sources. The inclusion
of avocados in energy restricted diets will probably also increase the palatability of the diet and
promote dietary compliance. The total amount of fat in avocados is lower when compared to other
dietary sources (Table 2). Avocados can therefore be a healthy substitute for butter/margarine,
cheese, cream cheese — on bread, toast, crackers — as weil as a healthy substitute for commonly

used ingredients in dips.*

AVOCADOS, MUFA AND SERUM LIPIDS

A fatty acid is an organic acid — a chain of carbon atoms with hydrogen atoms attached — that has
an acid group (-COOH) at one end and a methy! group (-CH3) at the other end. Unsaturated fatty
acids lack hydrogen atoms and have at least one double bond between carbon atoms. MUFA
lacks two hydrogen atoms and has one double bond between carbon atoms.?* The richest sources
of MUFA in the diet are vegetable oils, especially olives and olive oil, canola oil, avocados and nuts
(Table 3).

Studies investigating the lipid-lowering effects of avocados as MUFA source are limited. The
primary food source of MUFA that has been used in studies is olive ocil, with only seven studies
published where avocados were used as main MUFA.*"? Five of the seven studies published are,
however, poorly designed because of a lack of an appropriate control group, and will therefore not

be discussed.’7312

In a well-designed randomised paralle! controlled study, Lopez-Ledesma et al, investigated the
effects of a MUFA (avocado) rich diet in 37 adult patients with mild hypercholesterolemia (15 of
them with hypertriglyceridemia), and 30 healthy patients.'’ Patients were randomly assigned to
receive either a high MUFA diet or an isocaloric control diet for a period of seven days, while being
hospitalised. They found a significant decline in total cholesterol and LDL-C concentration with no
change in HDL-C in healthy and hypercholesterolemic subjects, as well as a significant decline in
TG levels in moderately hypercholesteroiemic patients, either with hypertriglyceridemia (combined
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Table 2 Comparison of high-fat dietary sources*®

Per15g  Per Per 20g Per Per 30g

Per Per 30g Per Per Per 5g
100g  serving 100g  serving 100g serving 100g serving 100g serving 100g  serving 100g  serving

Kilojouies (kJ) 1021 309 2975 149 1882 94 2165 108 805 135 1466 293 1646 499

SFA (g) 4.82 1.46 143 0.72 0.87 0.49 6.84 0.34 131 1.96 22.0 4.4 18.4 56
MUFA (g) 15.6 47 357 1.79 121 061 100 05 6.05 09 9.84 1.97 8.1 25

PUFA (g) 3.04 0.92 26.2 1.31 26.3 1.32 346 14.6 0.78 0.12 1.27 025 0.75 0.23

Cholesterol {g) 0 0 0 0 0 0 28 1.4 44 6.6 110 22 115 348

SFA: Saturated fatty acids; MUFA: Monounsaturated fatty acids; PUFA: Polyunsaturated fatty acids
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Table 3 Dietary sources high in MUFA (100g portion) **

Vegetable oil

Canola 3700 100 58.9
Olive 3699 100 73.7
Sunflower 3699 100 18.57
Avocado'® 884 100 -~ 7055

Peanut 3700 100 - 40.84

Almonds 2451 52.5 34
Cashews 2402 46.4 s 27.32
Hazel 2843 62.6 ' 49.09
Macadamia 2936 73.7 | 58.17
Pecans 2792 67.6 _ 42.16
Peanuts 2431 49.3 24.46
L e e, .
Avocado 1021 23.5 : 15.63
Qlives 517 10.7 - 7.89

MUFA: Monounsaturated fatty acids.

hyperlipidemia) or with normal serum TG levels."” The short intervention period of only seven days
is, however, a limitation of the study. The controlled feeding on the other hand provides strength to
the study.

Carranza et al showed improvement in lipid levels, when investigating the effects of avocado on
the level of blood lipids in 8 patients with phenotype Il and 8 patients with phenotype IV
dyslipidemias.'® Patients were assigned to either a diet rich in MUFA using avocado as their major
source, or a low-saturated fat diet without avocado. Diets were of 4 weeks duration and they were
assigned in a crossover design, with their three daily meals eaten at their clinical unit. Total
cholesterol and LDL-C decreased significantly in patients with phenotype Il dyslipidemia. A
significant increase was also seen in HDL-C in both phenotype Il and IV dyslipidemia patients.
Carranza et al concluded that avocados are an excellent source of MUFA in diets designed to treat

11
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hypercholesterolemia with some advantages over low-fat diets with a greater amount of
carbohydrates.’® This study also used controlled feeding, which strengthens the study, but the

small sample size used is, however, a limitation.

The study by Pieterse et al, however, found no significant changes in plasma lipid levels when
investigating the effects of avocado within an energy restricted diet on weight loss and serum lipids
in overweight and obese subjects.” This could be due to the normal to borderline high serum lipid
levels of the subjects, in contrast to the dyslipidemic patients used in the previous studies. The
good initial MUFA intake (10% of total energy intake) of the subjects recorded at baseline, could
also be a possible explanation for the lack of effect.

There is thus scientific evidence suggesting a lipid-lowering effect when consuming high MUFA
diets enriched with avocados, especially in hypercholesterolemic patients.

LIPID-LOWERING MECHANISMS OF AVOCADOS

Interest in the lipid-lowering effect of avocados has primarily been stimulated by the high MUFA
content of avocados. Data also suggest that the phytosterols found in avocados could contribute
to their lipid-lowering effect.

Effect of MUFA

Kinetic studies have previously demonstrated that plasma LDL concentrations are dependent on
the production rate of small, very low-density lipoproteins (VLDL). This suggests that the
hypocholesterolaemic effect of MUFA may be due to an aiternation of VLDL, particle production
rates, but not the larger triacylglycerol-rich VLDL, particles, as plasma triacylglycerol levels were
found to be unaffected by MUFA. A study by Sanderson and co workers suggested that the LDL-
lowering effect of increasing dietary MUFA is mediated either by an upreguiation of LDL clearance
or by reduced conversion of intermediate-density lipoprotein into LDL. Thus, MUFA did not change

triacylglycerol, but decreased LDL-cholesterol.?®

In addition to the lowering of LDL-C by high MUFA diets, studies also found decreases in plasma
TG levels with a high MUFA diet, suggesting a triacyiglycerol-lowering effect by MUFA. The
underlying mechanism for the hypotriacylglycerolemic effect of MUFA is not clear.® However,
McNamara proposed two complementary mechanisms that may be involved: (1) changes in the
composition of VLDL (2) changes in the expressed activities of the enzymes and proteins involved
in intravascular processing and catabolism of VLDL, both of which would decrease plasma
triacylgiycerol concentrations.”’ Additional studies are, however, needed to clarify the mechanism
or mechanisms by which MUFA elicit a triacylglycerol-lowering effect.?®

12
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Effect of phytosterols

Recently, analysis of avocados has provided new information showing that this fruit is a significant
source of dietary phytosterols.” Plant sterols (phytosterols) are found in vegetable oils, seeds,
nuts and some vegetables and fruit. Phytosterols are the plant analogues of cholesterol and are
effective in reducing serum cholesterol levels without causing serious side effects.” On average, a
13% reduction in LDL and a 10% reduction in total cholesterol concentrations were found by
Moghadasian and Frohlich in a review of 16 published studies, using various phytosterol mixtures
(1-6 g/day). Neither HDL cholesterol or triglyseride levels are found to be significantly affected by
dietary phytosterols.”® The mechanism for the serum cholesterol-lowering effect of phytosterols
invoives inhibition of intestinal cholesterol absorption and decreased hepatic cholesterol
synthesis.” In the light of the fairly high doses phytosterols necessary to significantly reduce
cholesterol it is unclear what the overall impact of the phytoéterols in avocados might be.

CONCLUSION

CHD is one of the leading causes of mortality and morbidity in South Africa.”® It is accepted that
diet, inter alia, through its effects on lipid metabolism and antioxidant properties, plays an important
role in the primary and secondary prevention of CVD.*

There is consistent evidence showing a lipid-lowering effect of diets high in MUFA. A MUFA-
enriched diet also does not compromise weight loss. Although the existing scientific evidence on
avocados is limited, the high MUFA content and nutrient density of the avocado, suggests a
beneficial effect on the lipid and nutrient profile, and should be considered as part of a dietary
strategy to protect against the development of CHD.

13
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SUMMARY

Objectives: Firstly the objective was to investigate the beliefs and attitudes of the South African
consumer towards avocados and health. Secondly the objective was to determine whether

gender, age group, race or living standard influence the consumers’ beliefs towards avocados.

Methodology. One thousand nine hundred and ninety-seven South African individuals, randomly
selected from metropolitan areas in South Africa, participated in this survey. Data were weighed to
reflect the adult metropolitan population based on gender, age and race distribution. The total
population (10 695 000) was representative of both genders (5 423 000 men and 5 272 000
women) and major race groups (2 615 000 whites, 6 252 000 blacks, 1 255 000 coloureds and
573 000 Indians) from different age groups and living standards. The questionnaires were
designed by a multidisciplinary team and consisted of seventeen food-related questionnaires, of
which one questioned the beliefs regarding avocados. Trained field workers administrated
questionnaires by conducting face-to-face interviews with consumers. The market research
company, MARKINOR, was contracted to collect the data. Quantitative data was statistically
analysed in order to generate the relevant descriptive statistics, cross tabulations and statistical
tests.

Results: There were no practical significant differences in the consumers responses in terms of
gender or age. Practical significant differences were found between different race and LSM (Living
Standard Measure) groups for some variables. The overall response of consumers towards the
effect of avocados on health, heart health, children’s health and the health effects associated with
the fat content of avocados were very positive. However, almost half the consumers are still not
convinced of or are uncertain as to the cholesterol content of avocados, while 47% of the
consumers still believe that avocados are fattening. More than 80% of the consumers agreed that
avocados are a good source of vitamins and minerals, and 76% consider avocados to be a good
source of fibre. Almost 70% of the consumers agreed that avocados are good for sportsmen
and —women. Avocados were seen by 49% of the consumers to be an aphrodisiac.

Conclusion: There are stiil a few myths and misconceptions that exist among some consumers
regarding avocados, especially with regard to sexual functioning, cholesterol content, and fattening
effect of avocados. The agricultural industry can use these results to plan different marketing
campaigns focused on certain target groups to change the misperceptions concerning avocados
and convey the positive nutritional value of avocados.

Keywords: Avocados; consumer; belief, attitude; health.

Short title: Consumer beliefs, avocados and health
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INTRODUCTION

In a report on South African food consumption studies undertaken amongst different population
groups from 1983 to 2000," avocados were found to be one of fourteen raw fruits (excluding wild
fruit) commonly consumed by more than 3% of South African aduits (>10 years), as reported in 4
of the 8 surveys included. The percentage intake of the groups consuming avocados and average
gram per person per day {g/person/d) of those consuming the fruit were 4.2% (73.7); 16.2% (35.1),
71.9% (25.7) and 5.8% (63.8) in the respective studies. The per capita (average portion)
consumption was also calculated (gram per person per day), which was 3.1, 5.7, 18,56 and
3.7 g/person/day. The per capita consumption is always less than the average portion consumed
since it is the total amount consumed divided by the total population. In one of the studies, the
Dikgale study, conducted on adults in the Northern Province, avocados were found to be the fruit
most frequently consumed, and one of a total of only 28 different food items consumed by this
study population.! The avocado is also ranked 14™ among the most frequently consumed raw
fruits in the United States.?

Avocados are one of three fruit and vegetables that carries the heart Mark of the South African
Heart Foundation to be eaten as part of the heart foundation eating plan. The Heart Mark is a
guideline and incentive for shoppers to instantly identify healthy products on the shelf. These
products are low in cholesterol, low in saturated fat, low in salt and high in fibre (where
applicable).® Avocados were also listed in the new USDA Dietary Guidelines for Americans as an
unsaturated fat that can be included in a healthy diet.*

Avocados were previously excluded from the products included in the 5 A day program of the UK
Department of Health due to its fat content, but a review of the scientific evidence on avocados
showed that the monounsaturated fat found in the fruit has health benefits and is associated with
lower risk of heart disease, and is therefore now included in this program.5®

It is unfortunate for both avocado growers and the consumer public that weight-conscious people
often shun the avocado because of the mistaken idea that eating it will tend to increase one’s
weight. Contributing to this misconception is the public’s tendency to accept the oversimplification
that “if it tastes rich, it's bad for you;” what's “good” for us is supposed to be only the less appealing
foods such as carrots, lettuce, and spinach.’

In 1992 the California Avocado Commission conducted a national consumer market research study
among American consumers. In general, when asking respondents about their attitudes towards
avocados, they indicated that they see avocados as having a pleasant taste, being very nutritional
and being versatile. The Commission is constantly at work setting the record straight on the myths
and misconceptions consumers have concerning the fruit, especially revgolving around cholesterol
and fat content.®
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The “Monthly Ag Briefs”, published by the Hawaii Department of Agriculture, have recently reported
that a change in consumer attitudes towards the health value of avocado has helped boost the
consumption of the fruit. They also state that, in the past, the attitude was that avocados were
fattening and did not contain significant amounts of nutrients, but that recent research by
nutritionists have found plenty of health benefits in avocados.®

This study is the first consumer study to examine the beliefs of South African consumers towards
avocados and will focus on the influence of gender, age, race and living standards on the

consumers’ responses towards avocados.

METHODS
Subjects

In 2002 one thousand nine hundred and ninety-seven South African individuals, randomly selected
from metropolitan areas in South Africa, participated in this survey. Data were weighed to reflect
the adult metropolitan population based on gender, age and race distribution and resulted in a total
population of 10 695 000. The total population was representative of both genders (5 423 000 men
and 5 272 000 women) and major race groups {2 615 000 whites, 6 252 000 blacks, 1 255 000
coloureds and 573 000 Indians) from different age groups and living standards.

Questionnaires

The questionnaires were designed by a multidisciplinary team consisting of researchers and
business partners. Trained field workers administrated questionnaires by conducting face-to-face
interviews with consumers. The market research company, MARKINOR, was contracted to collect
the data. Seventeen food-related questionnaires were developed, of which one questioned the
beliefs regarding avocados using the following fourteen statements (Addendum I[):

Avocados are good for your health

Avocados are good for children

Avocados are fattening

Avocados contain fat and so are bad for you

Avocados are good for sportsmen/women

Avocados contain good fat but you must not eat toc many
Avocados contain good fat, therefore you can eat them
Avocados are a good source of fibre

© ® N oo R W N

Avocados contain cholesterol and so are bad for you

=Y
o

Avocados are bad for your heart

—
N =

Avocados contain fat, but can still be eaten as part of a healthy diet
Avocados are bad for you

=y
w

Avocados are a good source of vitamins and minerals

—
b

Avocados improve sexual functioning
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Respondents were asked to rate each of the above statements on how strongly they agree with
them on a scale of 5 to 1, as illustrated in Table |I.

Table | Five point response scale
Response Scale
STRONGLY AGREE 5
AGREE 4
NEITHER AGREE NOR DISAGREE 3
DISAGREE 2
STRONGLY DISAGREE 1

The variables that were investigated for each of the statements in the questionnaire were gender,
age, race and Living Standard Measure (LSM). The variables were subdivided into groups as
illustrated in Figure |.

Figure | Variables and subgroups

GENDER

AGE GROUP

RACE

LSM GROUP

LSM: Living Standard measure

The South African Advertising Research Foundations’ (SAARF) classification to group people
according to their living standards using criteria such as degree of urbanisation and ownership of
cars and major appliances was used. The SAARF LSM divided the population into ten groups,
from 1 at the bottom end, to 10 at the top.’® There are no people in LSM group 1 living in
metropolitan areas, and are therefore not included in this report.

21



CHAPTER 3

Statistical analysis

The quantified data produced from questionnaires were analysed using the computer software
package Statistica®. Firstly, an item analysis was done to decide whether items can be grouped,
and factor analyses to make groups based on statistical calculations and also to check whether
together they measure a single dimension. Item analysis was done by calculating the Cronbach’s
Alpha. The Cronbach’s Alpha was 0.72 indicating that the group of items (statements) included
could be used as a whole.

Secondly, cross tabulations were carried out for gender, race, age group and LSM group to
examine frequencies of observations that belong to specific combinations of categories on more
than one variable, allowing the identification of relationships between the cross tabulated variables.
Cross tabulations were also used to describe the consumer characteristics. Thirdly, descriptive
statistics were done to calculate the means and standard deviation (SD) of variables and

subgroups for each statement.

Fourthly, one-way analysis of variance (ANOVA) (F-test) was performed to test for significant
differences between means of variables. After obtaining statistically significant F-test from the
ANOVA, post hoc comparisons were done to determine which means contributed to the effect,
thus, which groups were particularly different from each other. The unequal N HSD post hoc test
was used to determine the significant differences between group means.

Lastly, practical significance was determined for the variables where statistically significant
differences were found with ANOVA. The practical significance between means was tested by
using Tukey’s multiple comparison test."" When a practical significant difference with a value of
>0.14 was found, further calculations were made to determine between which groups the practical
significance existed. This calculation yielded a d-value of which the effect size could be interpreted
as follows'”: small effect d=0.3-0.49; medium effect d=0.5-0.79; large effect d>0.8.

RESULTS

Although statistical analyses were performed on the 5 point response scale, results given as
percentages will be reported using a three response scale, namely: “agree”, “neither agree nor
disagree” and “disagree”, which were obtained by combining “strongly agree” with “agree”, and
“strongly disagree” with “disagree”. Only practical significant differences of statistically significant
results will be reported.

The consumers’ characteristics are presented in Table Il. Figure Il represents the percentage,
mean and standard deviation (+ SD) response of the total group of consumers to the 14
statements. In Table Il the respective mean response of the different variables and subgroups are
given for each statement. The Appendix at the end of the chapter consists of figures of the
percentage response for each statement, according to gender, age, race and LSM group.
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Table Il Consumer characteristics
Total group Gender Race
Variables Number  Percentage Men Women White Black Coloured Indian
Gender '
Men 5423 000 50.7 %
Women 5272 000 49.3 %
Age group

16-29 years 4 126 000 38.6 % 2200000 1926 000 712 000 2700 000 498 000 216 000
30-49 years 4 346 000 406 % 2141000 2205000 | 1007000 2591 000 537000 211000

50+ years 2223000 20.8 % 1082000 1141000 896 000 961 000 220 000 146 000

Race

White 2615 000 245% 1295000 1320 000

Black 6 252 000 58.5 % 3261000 2991 000

Coloured 1255 000 1% 588 000 667 000

Indian 573 000 5.36 % 279 000 294 000

LSM group

LSM 2 408 000 3.81% 177 000 231 000 0 408 000 0 0
LSM 3 671 000 6.27 % 364 000 307 000 4 000 661 000 6 000 0
LSM 4 1 346 000 12.6 % 649 000 697 000 0 1328 000 14 000 4 000
LSM 5 2 336 000 21.8% 1230 000 1106 000 20 000 2084 000 200 000 32 000
LSM 6 1 967 000 18.4 % 1129 000 838 000 112 000 1314 000 431 000 110 000
LSM 7 849 000 7.94 % 360 000 489 000 214 000 317 000 174 000 144 000
LSM 8 799 000 747 % 387 000 412 000 316 000 123 000 244 000 116 000
LSM 9 994 000 9.29 % 487 000 507 000 762 000 17 000 130 000 85 000
LSM 10 1 325 000 12.4 % 640 000 685 000 1187 000 0 56 000 82 000

LSM: Living standard measure

Avocados and health

The relationship between avocados and health was explored by means of a number of statements
covering overall health, heart health, children’s health and health effects associated with the fat
content of avocados.

Responses to the first statement, “Avocados are good for your health”, were positive, with 90% of
the consumers agreeing with this statement (mean = 4.4). There was no practical significant
difference in the response between gender and the different age groups, but there was, however, a
small practical significance in the response between Indians (mean = 4.1) versus blacks
(mean = 4.4). Blacks and coloureds tend to agree most with this statement (mean 4.4). A large
differentiation was found between the responses of the different LSM groups, with the response
ranging from 4.3 to 4.7 on the 5 point response scale. A small practical significance was observed
between LSM group 2 (mean = 4.7) and LSM 4-8 (mean = 4.3-4.4), while a medium practical
significance was found between LSM group 2 (mean = 4.7) and LSM 3, 9-10
(mean = 4.2-4.3).
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Almost two-thirds (64%) of the consumers disagreed with the statement, “Avocados are bad for
your heart” (mean = 2.4), with no practical significant differences between the attitudes of men and
women, race, age or LSM groups.

When respondents were asked to respond to the statement “Avocados are bad for you”, 80%
responded negatively to this statement (mean = 2). From a practical point of view, the response of
men and women, the different LSM groups as well as the different age groups did not differ
practically significantly. There was a small practical significant difference in the responses
between whites (mean = 1.8) and blacks (mean = 2.1), with whites disagreeing most with this
statement.

The statement, “Avocados are good for children”, was asked to test the consumers’ beliefs
regarding the role of avocados in children’s health. Consumers responded positively to this
statement, with 84% agreeing that avocados are good for children (mean = 4.1). The response
was similar in all groups.

Consumers responded negatively to the statement “Avocados contain fat and so are bad for you”
(mean = 2.4). Sixty-six percent of the consumers disagreed with this statement. There was a
small practical significant difference in the response between LSM 2 (mean = 2.4) and LSM 3
(mean = 2.7). The responses of men and women and the different race and age groups were the

same.

Consumers also had to respond to the following statement “Avocados contain fat, but can still be
eaten as part of a healthy diet”. A positive response was found among 76% consumers
(mean = 3.9) with regard to this statement. Male and female consumers of different race, age and
LSM group exhibited a similar attitude towards this statement.

The responses of consumers to the statements, “Avocados contain good fat but you must not eat
too many” and “Avocados contain good fat, therefore you can eat them” were, respectively, 60%
(mean = 3.5) and 71% positive (mean = 3.5). No practical significant differences were found
between consumers’ responses in terms of gender, race, LSM and age group to either of the
statements.

The following statement was asked with regard to the cholesterol content of avocados: “Avocados
contain cholesterol and so are bad for you”. More than half the consumers (56%) disagreed with
this statement (mean = 2.5), with a small practical significant difference between the response of
whites (mean = 2.4) and Indians (mean = 2.7), with whites more likely to disagree than Indians.
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Figure Il Consumers attitude towards avocados
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Table 2 Consumers attitude towards avocados according to the different variables and subgroups
s 3 - - 5 3 H £

§ 3 53 5. L ¥ B £ 23 8. 1
Variable % ? o Eg ._‘E %EE §a% % §§ :‘:i EB%’% E §§w §,§

N  ER O BN R EE OB

s . BtE BT B'E BE BB B

oL o by g8 S8F Jd28 o58 o2 J858 @ o8ge @ a8 £
Gender
Male 4.36 414 3.20 2.26 3.87 3.48 3.82 3.95 2.44 2.29 3.86 1.87 4.01 3.50
Female 4.36 4.16 3.32 250 3.78 3.61 3.75 3.95 2.65 2.46 3.91 2.09 4.06 3.43
Race
White 428 423 3.00° 2.20 3.88 358 177 3.78 2.36° 2.20 3.90 1.78° 4.00 2.93
Black 442" 411 3.43° 250 377 3.54 3.82 4.00 265 2.47 3.90 2.10° 403 368%°
Coloured 442 423 312 2.24 3.98 3.51 3.77 408 2.42 2.29 3.93 1.80 415 3.38°
Indian 406°  4.02 2.97 2.28 3.82 3.52 3.46 3.97 2.68° 2.49 3.53 1.96 4.06 2.75°
Age
16-29 474 450 3.26 2.42 414 3.77 419 443 2.60 2.46 4.32 2.04 450 3.70
30-49 4.80 462 3.29 2.37 423 3.92 426 443 255 2.32 442 1.93 457 3.75
50+ 473 4.66 3.20 2.34 425 3.94 424 433 2.45 2.35 437 1.95 458 3.35
LSM group
LSM 2 . 425 3.49 2.38° 3.96° 3.85 B i3 2,63 2.48 413 2.12 411 3.92%%

bedefghi . . . . . . abedefgh . . - - . :
LSM 3 4.25° 3.86 3.29 2.69° 3.41° 3.42 3.70 3.72° 2.80 2.66 3.71 2.26 381 3547
LSM 4 4.41° 417 3.48 2.49 3.83 358 277 402" 2.70 261 3.82 213 3 g™
LSM 5 4.42° 413 3.32 2.55 3.79 3.46 3.85 4,02° 2.69 2.50 3.86 2.12 408 373™
LSM 6 4.39° 4.14 3.32 2.30 3.89 3.50 3.83 4.00%" 2.43 2.21 3.98 1.84 d08 35>
LSM 7 4.34' 4.19 3.21 2.25 3.85 365 3.76 4.01° 2.46 257 3.94 2.01 411 3.18"™
LSM 8 4.32° 4.18 3.1 2.23 3.79 350 3.70 4.00™ 250 2.34 3.78 1.85 403 318™
LSM 9 429" 423 3.15 2.22 3.92 3.62 3.75 3.80° 2.40 2.16 3.96 1.72 4090 2919
LSM 10 4.24 417 3.00 227 3.86 3.60 3.70 %m?nf‘ 2.40 2.26 3.85 1.85 400 @ 3.00"™"

Means for each separate statement and group with similar symbol, differed significantly from each other, with practical significance d=0.3-0.49
(small); d=0.5-0.79 (medium); d>0.8 (large) (Cohen, 1988). Only practical significant differences of statistically significant results are given.
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Avocados’ effect on body weight

Almost half the consumers (47%) agreed with the statement that avocados are fattening
(mean = 3.3). A small practical significant difference was observed between the responses of

whites (mean = 3.0) and blacks (mean = 3.4), with blacks agreeing most with the statement,
followed by coloureds (mean = 3.1). Whites and Indians were dubious in their response, by neither
agreeing nor disagreeing with the statement (mean = 3.0). No practical significant differences
were found between the responses of men and women, LSM or age groups. However, all the LSM
groups agreed with this statement (mean > 3.0), except LSM group 10 whose response was
dubious (mean = 3.0). This could be due to the fact that LSM group 10 consists of mainly whites
and Indians (and a few coloureds), who responded dubiously.

Although 90% of the consumers agreed that avocados are good for your health, 47% of those
consumers still believe avocados to be fattening (mean = 3.2). Forty-nine percent (49%) of the
consumers agreeing with the statements “Avocados contain fat, but can still be eaten as part of a
healthy diet” and “Avocados contain good fat, therefore you can eat them”, also believe that

avocados are fattening (mean = 3.3).
Nutrient content

The knowiedge of the consumer with regard to the nutrient content of avocados was also
questioned. Consumers seem to be aware of the fact that avocados are very nutrient dense, as
seen by their positive response to the statement “Avocados are a good source of vitamins and
minerals”, with 81% agreeing (mean = 4). The responses of the different groups were similar.

A similar picture emerged when consumers were asked about the fibre content of avocados using
the statement “Avocados are a good source of fibre”. Seventy-six percent of the consumers
agreed that avocados are a good source of fiore (mean = 4). The only practical significant
difference in response was between some of the LSM groups. A small practical significant
difference was found between LSM group 2 (mean = 4.4) and 4-8 (mean = 4.0}, and LSM group
4-8 (mean = 4) and 10 (mean = 3.7), while a medium practical significant difference was observed
between LSM group 2 (mean = 4.4) and groups 3, 9-10 (mean = 3.7-3.8).

Sport performance

Consumers' attitudes towards avocados and sport performance were positive when the following
statement was asked: “Avocados are good for sportsmen/women”. Sixty-nine percent of the
consumers agreed with this statement (mean = 3.8), with the only difference in response found
between LSM groups 2 (mean = 4.0) and 3 (mean = 3.4), which was of medium practical
significance. Consumers in LSM group 3 were the least likely to agree with the statement.
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Sexual functioning

The statement, “Avocados improve sexual functioning’, led to the most interesting and profound
practical significant differences in the consumers’ responses, particularly in race and the LSM
groups. Overall, forty-nine percent of the consumers agreed with this statement (mean = 3.5), with

no difference in response between men and women and the different age groups.

With regard to response between race groups, blacks tended to agree most with this statement
(mean = 3.7), with a large practical significant difference compared to Indians, who disagreed with
the statement. The response of blacks (mean = 3.7) also showed a medium practical significant
difference when compared to the response of coloureds (mean = 3.4). Indians (mean = 2.8)
disagreed more than whites (mean = 2.9) with this statement.

The response of consumers according to their respective LSM groups varied between a mean of
3.7 and 4.4 on the 5-point response scale, with the response of LSM group 2 being the highest.
Small practical significances were found between LSM groups 2 and 3, 6 and between LSM
groups 34, 6 and 7, 8. Medium practical significant differences were observed between LSM
groups 2, 5 and 7.8; and LSM groups 3-6 and 9, 10. Lastly, large practical significant differences
were found between LSM groups 2 and 9, 10 as well as LSM groups 3 and 10. The positive
response of the LSM groups tended to decrease with an increase in LSM group from LSM 2 to 10.

DISCUSSION

Fourteen statements were included in this study to analyse consumers’ views and beliefs regarding
the relationship between avocados and health. None of the statements produced practical
significant gender or age differences in the consumers’ responses. Practical significant differences
in the responses between race and LSM groups were noted for some variables. Due to the féct
that some LSM groups were representative of only one (LSM 2), two (LSM 3) or three race groups,
the distribution of the race groups in the various LSM groups could have influenced the response
and associated differences between LSM groups.

Avocados and heaith

The overall response of consumers towards the effect of avocados on health was very positive.
Most consumers believe avocados to be a healthy fruit that can be included in a healthy diet for
both adults and children. They also belief that avocados contain good fat and are aware of the fact
that they must not overindulge on avocados. The only concern is that although avocados contain
no cholesterol, almost half of the consumers are still not convinced of or uncertain about the

cholesterol content of avocados.

Avocados contain high amounts of the so-called "good” fat, more commonly known as
monounsaturated fatty acid (15.63 g/100g avocado).”® According to Wolmarans and QOosthuizen, ™
the type of dietary fat plays an important role in the development of coronary heart disease (CHD).
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The consumption of diets enriched in monounsaturated fat has been related to a lower rate of
CHD, by favouring a number of risk factors for CHD inciluding plasma lipids and lipoproteins, blood
pressure, endothelial function and haemostatic parameters.’ ' Although experimental studies on
the health benefits of avocados are limited with somewhat controversial results, there is scientific
evidence suggesting a beneficial role of avocado-enriched diets on lipids, especially in
hypercholesterolemic patients. Avocados are therefore a healthy fruit choice to include as part of a
heart healthy diet.

The effect of avocados on body weight

Although almost half of the consumers believe that avocados are fattening, blacks and coloureds
agreed more than whites and Indians with this statement. Whites and Indians seem to be
uncertain whether avocados are fattening or not. Results of analyses done on consumers who
agreed that avocados are healthy showed that almost half still consider avocados as being

fattening.

A recent study by Pieterse ef al,'” who examined the effect of avocados within an energy
restricted diet on weight loss in overweight subjects, concluded that the daily consumption of 200 g
of avocado (1 average avocado) for 6 weeks, does not compromise weight loss when substituted
for 30 g of dietary fat. There is thus scientific evidence dispelling the myth that avocados are
fattening. Avocados can therefore be eaten as part of a healthy diet, whether you want to lose
weight or not.

Nutrient content

Almost all consumers agreed that avocados are a good source of vitamins and minerals.
Avocados contain 22 different vitamins and minerals, and are probably the best fruit source of
Vitamin E, niacin (vitamin B3), pantothenic acid, biotin, phosphor, magnesium, zinc, potassium and
copper, as well as one of the five best fruit sources of riboflavin (vitamin B2), vitamin B6, folic acid,
calcium, iron, selenium, sodium, chloride and manganese per 100 g edible portion, when
compared to other fruit most commonly consumed by South Africans (bananas, apples, peaches,
grapes, pears, oranges, apricots, loquats, litchi’'s, guavas, mangos pineapples, strawberries).’

In a meta-analysis of cohort studies, a fourfold increase in fruit and doubling of vegetable
consumption was associated with a decrease in the risk of heart disease,’ which, according to
Love and Sayed,”® was attributed to the combined effect of potassium (lowers blood pressure),
folate (reduces plasma homocysteine), and fibre in fruits and vegetables. Avocados contain high
amounts of all three these nutrients, therefore emphasising the importance and role of avocados in
a healthy diet. Love and Sayed" also identified the vitamin E content of avocados (1 mg/100 g} as
a nutrient that offers protection against disease.
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The current dietary reference intakes (DRI) of fibre for men and women ages 19 to 50, are
38 g/day and 25 g/day, respectively.® According to a review of the nutritional status of South
Africans, the daily dietary fibre intakes of South Africans vary between 16.6 and 29.8 g for men and
13.1 and 26 g for women aged 25 to 64.9 years, with the highest intakes among urban black men
and white women.?' According to the reference tables compiled by Vorster ef af.,*' white and rural
black women were the only groups who met the recommended dietary reference intake for fibre.
In comparison with the other fourteen most commonly consumed raw fruits in South Africa,
avocados have the second highest fibre content, containing 5.3 g fibre per 100 g of avocado.”
The consumption of one avocado (~200g) provides 28% and 42% of the daily DRI for fibre for men
and women respectively. Avocados are thus a healthy fruit source of fibre, which can be included
in diets to achieve adequate fibre intakes.

Sport performance

Consumers agreed that avocados are good for sportsmen and -women, and thus sport
performance, despite the relatively high fat content of avocados.

Fat is important in the diets of athietes as it provides energy, fat-soluble vitamins, and essential
fatty acids.”? Fat is the fuel best suited for low to moderate activity because of its extensive
availability in adipose stores. A diet containing 25% to 30% of the totai daily kilojoule intake from
fat is recommended. Severe fat restriction (<15% of energy intake) might limit perfformance by
hindering intramuscular triglyseride storage, which provides a significant proportion of energy at all
intensities of exercise.”

Avocados also contain antioxidant vitamins (vitamin C, vitamin E, and B-carotene), which play an
important role in sports performance. Exercise results in an increase in the oxidative processes in
the muscle, leading to increased generation of lipid peroxides and free radicals. Antioxidant
vitamins, particularly vitamin C, vitamin E, and B-carotene, neutralize these free radicals, and might

play a role in enhancing recovery from exercise and maintaining optimal immune response.?
Sexual functioning

According to the results, avocados are seen as an aphrodisiac by blacks and coloureds. An
aphrodisiac is a food, drink, drug, scent, or device that, promoters claim, can arouse or increase
sexual desire, or libido. A broader definition includes products that improve sexual performance.
This belief could have originated from the many ancient people who believed in the “law of
similarity”, reasoning that an object resembling genitalia may possess sexual powers.”* The
Aztecs called the avocado tree “Ahuacuatl” which, translated, means 'testicle tree' because the
ancients thought the fruit hanging in pairs on the tree resembled the male's testicles.*®

According to the Food and Drug Administration (FDA), the reputed sexual effects of so-called
aphrodisiacs are based on folklore, not on fact.** Although the ancient Aztecs certainly thought
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that avocados improve sexual performance, the effects of avocados on the human libido has yet to
be scientifically proven.

CONCLUSION

This study has brought new insight into the South African consumers’ attitude towards avocados
that was previously unknown. There are still a few myths and misconceptions that exist in some
groups regarding avocados, especially concerning the aphrodisiac properties of avocados. The
beliefs that avocados are fattening and contain cholesterol are stilf present in almost half the
consumers.

The various media have a tremendous effect on the food intakes and beliefs of consumers. The
industry could therefore use this tool together with these results to change the misperceptions
concerning avocados and convey the positive nutritional value of avocados, in order to get the right

health messages through to the consumer.
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ABSTRACT

Objective: Firstly, to dispel the myth that avocados are fattening and should therefore be avoided
in energy restricted diets. Secondly, to examine the effects of avocados, a rich source of mono-
unsaturated fatty acids, as part of an energy restricted diet on weight loss, serum lipids, fibrinogen
and vascular function in overweight and obese subjects.

Methodology: Sixty one free-living volunteers (13 men; 48 women), with a mean (standard
deviation) body mass index (BMI) of 32 (3.9) kg/m?, participated in this randomised, controlled
parallel study. The subjects were paired according to gender, BMI and age and randomly
assigned to one of two groups. The experimental group consumed 200 g of avocado (1 avocado)
per day,