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This study reports results from a randomized controlled intervention trial, focusing on: (1) the
identification of successful consumer strategies for increasing fruit and vegetable intakes to
the recommended levels of more than five (80 g) portions per day and (2) impact on overall diet
and nutrient intakes. Adult men and women1(70) fulfilling the main recruitment criterion of
eating less than five fruit and vegetable portions per day but contemplating increasing intakes
were recruited. Complete valid dietary data was provided by 101 intervention (fifty-nine
estimated fruit and vegetable intakes, and forty-two simultaneous weighed total dietary and
estimated fruit and vegetable intakes) and twenty-four control subjects (weighed total dietary
intakes). Intervention advice included the specific association of high fruit and vegetable intake
with reduced risk of disease, practicalities, and portion definition with a target intake of
greater than five 809 fruit and vegetable portions per day for 8 weeks. There were significant
effects P < 0-001) on weighed intakes of fruit and vegetables in the intervention group, rising
from 324 GE 25) to 557 6 31) g/d and reflected by validated portion measures at 8 weeks
intervention. Successful strategies chosen by ‘achievers’ of the target intake (65 % of subjects)
were conventional (fruit as a snack, vegetables with main meals etc.) and favoured fruit. There
were significant increases in percentage energy from carbohydrate (from sugars not starch),
vitamin C, carotenes and NSP and there was a significant decrease in percentage energy from fat
for subjects who had high fat intakes>85% energy) at baseline. Follow-up self-reported
measures at 6 and 12 months indicated mean intakes-‘5ofadd 46 defined portions/d
respectively, suggesting some sustainable effect. In conclusion, the intervention led to significant
increases in fruit and vegetable intakes largely via conventional eating habits, with some
desirable effects on macro- and micronutrient intakes.

Fruit and vegetables: Consumer choice: Nutrient intake: Nutritional intervention

Dietary recommendations around the world are consistentperson per week in 1996 (Ministry of Agriculture, Fisheries
(Cannon, 1991) in advocating high intakes of fruits and and Food, 1997).

vegetables to help prevent a wide range of chronic diet- Recent health campaigns have focused on promoting
related diseases, including cardiovascular diseases andntakes of at least five portions of fruit and vegetables
cancers. The World Health Organization (1990) suggests adaily. In the UK, campaigns promoting fruit and vege-
minimum daily fruit and vegetable intake of 400 g (exclud- tables in general terms (Health Education Authority,
ing potatoes) and this has been translated into approxi-1992) or specifically linking fruit and vegetables to reducing
mately five portions per day, assuming a mean of 80g/ the risk of cancer (World Cancer Research Fund, undated)
portion (Williams, 1995). However, current intakes in many have an unknown, but probably small, impact. Whilst

Western nations are considerably less. For example, in theboth approaches have included some practical advice (e.g.

USA it has been estimated that only 20 % of adults meet this recipes) their potential effectiveness, to our knowledge,
minimum goal (Serdulat al. 1995), and in Scotland itmay  has never been evaluated. Little is known about which
be as low as 3% (Andersat al. 1994a). Despite increasing  practical strategies consumers might choose or prefer to
emphasis on the promotion of fruit and vegetables, purchas-adopt to attain recommended intake targets. Tools and
ing of total fruit and vegetables in the UK has declined approaches used in the large-scale USA ‘5-a-day’ pro-
slightly from 2193 g/person per week in 1992 to 2081g/ gramme cannot necessarily provide direct practical
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guidance for the UK as they are often culturally specific to intervention groups A and B differed only in methods of
particular regions, sectors or target groups (Hagtsl. dietary data collection as resources limited the number of
1995). In the UK it is not known whether consumers trying subjects weighing intakes. Group C provided self-reported
to increase current intakes would have a greater preferenceweighed total dietary inventories and acted as a control for
for fruit or vegetables, on what occasion they would choose any secular changes in intakes, or study participation effects
to eat them, e.g. snack or main meal or meal component, andand as a comparison for intervention effects. A smaller
how much these choices would contribute to achieving sample size for group C, relative to intervention groups
dietary guidelines. This information might be incorporated A and B, was chosen to reflect the fact that minimal
into public health messages for use by health promotion changes over time would be expected from controls, while
agencies, producers, retailers and caterers. differential responses by intervention subjects would lead
Similarly, there is no information on whether consumers’ to increased variance within these groups during the inter-
choices for increasing fruit and vegetable intakes would vention period.
have a desirable impact on macro- or micronutrient intake.  Face-to-face instruction in weighed dietary methods and
It has been postulated that increasing intakes of fruit and estimated portion recording of selected food items (includ-
vegetables might lead to desirable changes in reducinging fruit and vegetables) at baseline were undertaken by
the percentage energy from fat, but previous studies havethe authors (ASA, DNC, JR, SM). Weights and heights
provided mixed results. Andersat al. (1994a) suggested  were measured pre- and post-intervention (Seca scales
positive associations between high fruit and vegetable and stadiometer (Model 7120; Seca Ltd, Birmingham,
intakes and lower percentage energy from fat, whilst Kant UK); or Nivotoise stadiometer (CMS Weighing Equipment
et al. (1992) found no clear relationship. Also, whilst fruit Ltd., London, UK) and Salter 951 lithium digital scales
and vegetables are potentially potent sources of antioxidants(Model no. 951, Salter Housewares Ltd., Kent, UK)) to
and NSP, it is not known whether free-living consumers, assess weight changes, and allow for calculation of BMI
attempting to increase fruit and vegetable intakes, would (kg/m?) and estimated BMR (Department of Health, 1991).
choose items that made significant changes to the intakesA questionnaire assessing perceived barriers to increas-
of these putative protective components. ing fruit and vegetable intake was administered both
The aim of the present study was to report the food immediately pre- and post-intervention to all intervention
choices and consequent nutrient intakes of consumerssubjects and is reported elsewhere (Andersbal. 1998).
participating in an 8-week educational-intervention aimed Socio-demographic data were collected on all subjects.
at increasing intake of fruit and vegetables to more than The intervention target was to exceed five portions per
five (80 g) portions (>400 g) daily. day of total fruits, vegetables and defined vegetable-dishes
(excluding potatoes, products with added fruit, and counting
Methods a maxim.um of one portion of fruit juigg per day). Interven-
tion subjects (groups A and B) participated in an 8-week
A market research company was engaged to randomlyintervention programme with three features: (1) educational
recruit adults (16—65 years) in the city centres of Reading approaches (on how to achieve five portions per day) in
and Glasgow. Respondents were asked a series of questionthe form of a ‘fruit and vegetables for health’ lecture,
about their food intake, including portions of fruit and leaflets, question-and-answer sessions, and portion defini-
vegetables. Subjects1 (170) were recruited on the basis tion; (2) motivational approaches in the form of refrigerator
that they were resident in either of the two locations, were reminder boards, magnets, lunch boxes, recipes, and tasting
not vegetarians, consumed less than five defined fruit andsessions and (3) behavioural approaches in the form of a
vegetable portions per day (and at least one portion perself-monitoring diary record (Fig. 1; Cogt al. 1997) of
day), but were contemplating increasing their consumption number of portions eaten, occasions and strategy used,
(Prochaska & DiClemente, 1984) and were willing to take (e.g. ‘fruit as a snack’, ‘two portions of vegetables with
part in ‘a food study’. Before intervention, subjects were main meals’, vegetable-based main dish etc.). Details of
not informed that the study focused on fruit and vegetables, this tool and its validation as a measure of fruit and
and control subjects were only informed after the study vegetable intakes have previously been published (Cox
was completed. Subjects were paid only as compensationet al. 1997). Twelve such strategies for increasing fruit
for recording data at the end of the study and no financial and vegetable intake were listed and in addition subjects
incentives were provided to purchase more fruit and vege- were free to chose their own strategies (noting them on
tables. The project was approved by the Institute of Food the forms in spaces provided). Subjects completed the
Research Human Research Ethics Committee and Greatecharts on three occasions during the intervention on week
Glasgow Community/Primary Care Local Research Ethical 1 (7 d), week 4 (4d) and week 8 (7 d). Subjects completed
Committee. one chart per day and this measuring tool proved to have
In the summer of 1995, the 170 subjects were randomly good validity relative to the simultaneous weighed
allocated to one of three groups: intervention group A inventories (Coxet al. 1997). In addition, weighed total
provided simultaneous self-reported weighed total dietary dietary intakes from intervention group A and control group
inventories and estimated fruit and vegetable portion C subjects provided assessment at baseline (7d), inter-
intakes; intervention group B provided only estimated vention weeks 4 (4d) and 8 (7d). Two of the authors
intakes of selected food items and fruit and vegetable (DNC, ASA) personally instructed subjects in the method
portion intakes. The intervention programme (see pp. 124—and checked completed records with subjects after each
125) was exactly the same for both groups. The two round of data collection.
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Intervention group A (n 42)

Take Five: fruit and vegetable intervention

125

‘ Baseline ‘ - 8 week intervention ----------------—-————— - |
Week ... | o | 1 \ | a \ 5 | 6 \ 8 |
Screening: Body weights
'hidden' portion assessment
7 d weighed 7 d portions 4 d weighed 7 d weighed
intakes measure intakes intakes
Body weights 4 d portions 7 d portions
and heights measure measure
Intervention group B (n 59)
‘ Baseline | *mTmTmmmommm oo 8 week intervention —----------———---—————— - |
Week ... | o | 1 \ | 4 \ 5 6 \ s |
Screening: Body weights
'hidden' portion assessment
7 d 'hidden' 4 d portions 7 d portions
portion measures measure measure
Body weights .
and heights 7 d portions
measure
Control group C (n 24)
‘ Baseline ‘ ‘
Week ... | o | 1 \ | 4 \ 5 | 6 \ s |
Screening: Body weights
'hidden' portion assessment
7 d weighed 4 d weighed 7 d weighed
intakes intakes intakes
Body weights
and heights

Fig. 1. Design, anthropometric and dietary assessment schedule of an 8-week controlled intervention trial to increase the intake of fruit and
vegetables.

The design and dietary assessment schedule are describeflhe following summer)r{ 64) using a postal questionnaire
in Fig. 1 and the two principal dietary measurements and (with portion definitions). The primary aim was to see
consequent estimated nutrient intake changes are the focusvhether the intervention had any sustainable effect and,
of the present paper.

Subjects’ weighed records were coded by trained person-were being consumed.
nel (with postgraduate nutrition qualifications) and analysed Descriptive statistics,t tests and repeated-measures
using the Institute of Food Research food composition ANOVA were computed using SPSS version 6.1, 1994
database (using data from the UK National Nutrient (SPSS Inc., Chicago, IL, USA). Significance levels reported
Databank, 1995, Royal Society of Chemistry, Cambridge, for effects are exact with a minimum criterion for statistical
UK). When foods were eaten out of the home, self-reported significance ofP < 0-05.
estimations using approximate household measures or
photographs of servings (Eddingtetal. 1989) were used
and later converted to weights. Food codes and weights were
double-entered onto spreadsheets (Excel version 4.0, Micro-From 138 intervention subjects, 101 (73 %) provided com-
soft Corporation, Redmond, WA, USA) and compared and plete valid fruit and vegetable portion data. Of these, forty-
corrected (with reference to the diaries) for differences. two subjects, were in group A which additionally provided
Weights of fruits and vegetables were calculated using complete valid weighed dietary data. Of an original sixty-
food group codes that were adjusted to exclude any vegetafive group A recruits, ten failed to meet under-reporting
ble-dish that consisted of potato or (mostly) cereals (for criteria and thirteen failed to provide complete data. The
example, potato croquettes or pizza) or ‘fruit desserts’ (for other fifty-nine intervention subjects (group B) provided
example, fruit pies or yoghurts). Only one portion of fruitjuice complete portion measures data. Of an original seventy-four
per day counted as part of the fruit and vegetable intake targetgroup B recruits in this group, fifteen failed to provide
and a portion of 200 ml juice was converted to a nominal 80 g complete data. From thirty-two controls (group C) twenty-
portion. Subjects with weighed baseline reported energy four (75 %) provided complete valid weighed total dietary
intakes less than estimated BMR-1 were excluded as data. Of an original thirty-two group C recruits, four failed
significant under-reporters (Goldbezgal. 1991). to meet under-reporting criteria and four failed to provide

In addition, intervention subjects were followed-up at 6 complete data. Study drop-outs were de-briefed, with most
months (the subsequent winter) {00) and at 12 months  reporting ‘lack of time to take part in the study’ (work,

Results

therefore, asked subjects to state how many defined portions
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Table 1. Characteristics of subjects completing an 8-week trial* Table 2. Strategies used to increase fruit and vegetable intake by
subjects achieving greater than five portions per day at 8 weeks
Intervention Controls intervention*
Variable (n 101) (n24) (Mean values with their standard errors for sixty-four subjects)
Age (years) 354 (se 1-2) 30-5 (s 2+:8) No. portions
Sex: _—
female (%) 74 58 Strategy used Mean SE % of total intake
Non-manual occupation (%)t* 74 67 Fruit as a snack 156 011 24
Gross household incomel/year: Vegetables with a main meal 1-38 0-10 21
<£10,000 (%) 31 26 Fruit as a dessert 0-90 0-09 14
£10,000—£20,000 (%) 25 35 Fruit juicet 0-72 0-04 11
£20,000—£30,000 (%) 26 26 Salad 051 0-05 8
>£30,000 (%) 19 13 Top five strategies 5-07 78
Economically inactive (%)% 24 25 - . - -
BMI (kg/m?) 251 (SE 3-4) 223 (SE0-7) For details of intervention techniques, see pp. 124—-125.

Tt Maximum of one glass daily ‘counted’ as a portion.

*No statistical difference between intervention and control group.
T Occupation of head of household (Office of Population Censuses and

Surveys, 1991). ) These results were not changed when analyses were
#Includes unemployed, retired and students. restricted to those intervention group A subjects achieving
the target fruit and vegetable intake (81 #434).

The intervention effect on mean daily intake of fruit
and vegetables was dramatic (Fig. 2) with a significéht (
< 0-001v. control) increase from baseline, from a mean of
324 (sE 25) g to 557 $E 31) g at 8 weeks intervention. Most
of this increase came from greater fruit consumption, from a
baseline mean of 148k 16) g to a mean of 354% 20) g at
week 8. For the same period mean vegetable intake rose
from only 137 §E 11) g to 160 §E 12) g and intakes from
vegetable dishes rose only from 28 6) to 47 §E 7) g.

For Glasgow group A intervention subjects 19) fruit
and vegetable intakes rose, from a baseline mean of 291
Effect of the intervention on reported portions of fruit and (se 32) g/d, to 554 {g 41) g/d at 8 weeks intervention,

vegetables consumed compared with the Reading group A subjects23) base-

d line mean of 351 §¢ 38) g/d which increased to 568
(SE 36) g/d at 8 weeks intervention. The greater magnitude
of difference reported by the Glasgow subjects was not
however, statistically significantly differentP& 0-599,
two-tailedt test).

domestic pressures, vacation) and only two subjects report-
ing ‘cost of increased fruit and vegetable intake’ as a reason
for preventing completion. Subject profiles of those provid-
ing complete valid data are reported in Table 1 and whilst
no significant differences were found between the interven-
tion and control groups the latter were slightly younger
and leaner. The sample was predominantly female and
from non-manual households; however, subjects’ reported
income was evenly spread.

The ‘portions measure’ tool was reasonably well correlate
with weighed intakesr(0-73), although using the conven-
tional conversion of 80 g/portion (Williams, 1995), the tool
tended to underestimate intakes relative to weighed mea-
sures (Coet al. 1997). By the portions measune 101) the
mean intake of intervention subjects wast S 0-2)
portions per day at 8 weeks intervention, and 74 %, 71 %,
and 65% of intervention subjects achieved the target of
greater than five portions per day in weeks 1, 4 and 8 650 -
respectively. There were few differences in the rank-
ordering of the chosen strategies between those that
achieved or failed to achieve greater than five portions per
day, or between sites of Glasgow and Reading, or between
males and females. However, a greater proportion of Read-
ing subjects (75%) were successful in raising intakes to
above five portions per day compared with Glasgow sub-
jects (49 %) at 8 weeks intervention. Strategies for increased
intakes favoured by achievers (mean number of portions
6-44 (SE 0-21)), ranked in order of contribution to intakes,
are presented in Table 2. Seven other strategies were used
but it was clear that the target of greater than five portions ‘ ‘ ‘
per day was achieved within conventional eating habits. 250 0 4 8
Despite promotion of ‘vegetable dishes’ the mean contribu- Time (weeks)
tion of this approach was onlyZ2 portions per day, ranking
equal sixth with ‘fruit on breakfast cereal’. Fig. 2. Effect of intervention on fruit and vegetable intake. Values are
Weighed dietary intake results are reported below for all Mean weighed daily intakes, with their stanqlard errors represented
intervention group Aif 42) and control group C subjects by vertical bars, for the control group (n 24; ---H--+) and the inter-

9 ) - . vention group (group A, n 42; —-@-) at baseline (0 weeks) and after 4
(n 24) prOVIdIng valid data as described in the methods. weeks and 8 weeks of intervention.

intervention

550 [~

450

350 —

Fruit and vegetable intake (g/d)
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Energy and macronutrient intakes Antioxidant vitamins and NSP

Energy and macronutrient intakes during the trial are Limited composition data (UK Nutrient Databank, Royal
shown in Table 3. Total reported energy intakes declined Society of Chemistry, Cambridge, UK) allow for analysis of
significantly @ =0-003) over time for both intervention some vitamins with antioxidant properties (Table 4). Inter-
and control subjects but differences were not significant vention effects on vitamin C were considerable, even from
between the groups suggesting an overall measurement high baseline intake. Effects on carotengsapnd o
effect possibly related to similar levels of minor under- combined) were less dramatic but also statistically signifi-
reporting or secular changes in intakes. cant P = 0-029), with virtually no change amongst controls.
Overall the percentage energy from fat declined in the Vitamin E intake was stable in both the intervention and
intervention group more than in controls, but this was not control groups. The intervention had a significant effétt (
statistically significant. However, amongst those that were <0-001) on intake of NSP (measured by the Englyst
reporting greater than 35% energy from fat at baseline method) (Table 4) although the mean intakes were still
(interventionn 22, controln 17), a statistically significant  below the current recommendation of 18 g/d (Department
intervention effect was found. These intervention subjects’ of Health, 1991).
reported mean percentage energy from fat declined from a
baseline of 34 (SE 0-69) % to 351 (SE 1-4) % at week 4 and
to 34 GE 1-43) % at week 8 =0-039v. controls: 386 (SE
0-51) %; 388 (SE 0-52) % and 3% (SE 0-66) % respectively At week 8, the change from baseline in mean body weight for
at these time points). group A intervention subjectsn(42) was +1-3kg, not
A significant P=0011) increase in percentage significantly different P=0-78, two-tailedt test) from the
energy from carbohydrate was found with significaRt (  control subjects’rf 24) mean weight change af1-5kg. Both
< 0-001) increases coming from fructose and sugars (other of these groups made small but significant (intervention group
than sucrose and lactose). There was a slight and non-P=0-032; control groupP =0-041, both two-tailedt test)
significant reduction in percentage energy from starch in increases in weight from baseline. These changes in body
the intervention group. There were no statistically signi- weights were unlikely to be attributable to the intervention as
ficant effects on sucrose or lactose intake. reported energy intakes fell (in all subject groups).

Body weight

Table 3. Daily energy intakes and percentage energy from macronutrients at baseline and after 4 and 8 weeks intervention to increase fruit and
vegetable intake*

(Mean values with their standard errors for forty-two (intervention) and twenty-four (control) subjects)

Intervention
Baseline Week 4 Week 8
Intervention effect T
Variable Mean SE Mean SE Mean SE P=
Energy, kJ (kcal)
Intervention 8999 279 8553 371 8386 308
(2159) (67) (2052) (89) (2012) (74) 0207
Control 9507 471 9178 559 8486 438
(2281) (113) (2202) (134) (2036) (105)
% Energy as fat
Intervention 3500 o 334 10 3200 [O]1) 0103
Control 3609 10 371 14 3601 13
% Energy as carbohydrate
Intervention 4812 0B 5007 12 505 (0]1¢) 0013
Control 488 10 471 15 473 12
% Energy as starch
Intervention 252 (0][4) 2414 o 241 0B o231
Control 2503 0B 2411 100 25[0 0B
% Energy as total sugars
Intervention 2007 0B 2716 12 2601 o™ 0001
Control 200 038 198 1B 200 10 <
% Energy as fructose
Intervention 36 oz 605 04 600 03 001
Control 400 03 30 o4 40 03 <
% Energy as glucose, maltose and galactose
Intervention 305 o2 60 03 50 o2 0001
Control 400 03 40 o]} 400 03 <

*For details of subjects, intervention techniques and dietary intake analysis procedures, see. pp. 124-126.
T ANOVA, group x time effect.
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Table 4. Daily intakes of selected antioxidant vitamins and NSP (measured by the Englyst method) at baseline and after 4 and 8 weeks
intervention to increase fruit and vegetable intake*

(Mean values with their standard errors for forty-two (intervention) and twenty-four (control) subjects)

Intervention
Baseline Week 4 Week 8 )
Intervention effect T
Variable Mean SE Mean SE Mean SE P=
Vitamin C (mg)
Intervention 91 70 208 238 174 1407 0001
Control 102 93 93 108 88 114 <
Carotene (.g)
Intervention 1603 138 3050 405 2396 196 0021
Control 2043 315 2086 342 2047 317
Vitamin E (mg)
Intervention 87 0B 87 0B 83 o 0183
Control 80 oz 70 oz 72 o7
NSP (g)
Intervention 1407 0B 166 10 1612 0B 001
Control 153 o] 14D 10 1301 0o <
*For details of subjects, intervention techniques and dietary intake analysis procedures, see pp. 124-127.
T ANOVA, group xtime effect.
Follow-up portions per day for the majority of intervention subjects

in Reading and almost half those in Glasgow by the
portions measure. This measure tended to underestimate
intakes relative to weighed intakes. It should also be noted
that these measures restricted counting of fruit juice
consumption to one portion per day because of the desire
to encourage variety (Williams, 1995), and because juice
is only an extract of fruit and therefore lacks components
of the whole fruit, e.g. NSP. In practice these subjects
consumed more than a mean of one portion per day, so
that actual intakes were higher than reported here, which
may have led to even more significant effects on vitamin
C and carotene intakes. In their definitions for calculating
fruit and vegetable intakes, other interventions and public
health messages, for example the US ‘5-a-day’ program
(D Buller, personal communication), have not been so
restrictive towards fruit juice but have, at the same time,
restricted certain vegetables.

The educational, motivational and behavioural intervention ~ Whether fruit, a generic item with limited advertising
used here succeeded in raising intakes of fruit and vegeta-budgets and availability, can replace heavily marketed and
bles to above the minimum recommended target of five branded products as a snack is unknown and remains a

To assess changes in reported fruit and vegetable portion
intakes from pre-intervention to 1 year after intervention,
Table 5 reports daily portions at pre-intervention, at the
end of the intervention, and estimates at 6 and 12 months
after intervention. There were small but significaRt<(
0-001) declines in intake 6 months after the intervention
study, but these self-reported intakes were significaly (

< 0-001) greater than baseline estimated intakes. Further-
more, there were no reports of further significant declines
1 year after intervention. At the end of the trial, 65 % of
subjects reported eating five or more portions per day,
compared with 45% 6 months after and 44 % 12 months
after intervention.

Discussion

Table 5. Self-rated intake assessments of portions of fruit and vegetables reported at the end of the 8-week study,
and after 6 months (subsequent winter) and 12 months (following summer) follow-upt

(Mean values with their standard errors for intervention subjects for whom data was available at all
time points (n 59))

Pre-intervention End of study After 6 months After 12 months
no. portionst no. portions§ no. portionsl no. portionsll
Mean SE Mean SE Mean SE Mean SE
3[3x** (0]} S[2%** oz 48 (0]3 46 oz

Mean values were significantly different from those at 6 and 12 months after intervention, *** P < 0-001.
T For details of subjects and intervention techniques see pp. 124-125.

¥ Estimate made at recruitment screening.

§ Mean of 7d validated records.

| Self-estimates of average intakes at 6 and 12 months after study.
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challenge for producers and retailers. Furthermore there arewas a clear perception that less fruit was eaten in winter.
limited data on consumer’s expectations of snacks. Evi- Only further research could determine whether increases
dence from the some of the authors’ earlier work (Anderson would come more from vegetables if consumers were asked
et al. 199%) suggests that fruit is not perceived as ‘filling’, to increase their intakes of fruit and vegetables during other
which may be a requirement for snacks for some consumers.seasons, and assess the consequences for nutrient intakes.
The intervention advice reported here attempted to promote Our data reveal a slight non-significant reduction in
fruit as a ‘low calorie’ snack and this may only appeal to the percentage energy from fat for the whole intervention
weight conscious and ‘restrained eaters’ (Bugeal. 1996). sample, which is encouraging, but more notable were
Further work is required to discover whether ‘low calorie’ significant reductions from those who had reported intakes
would be a successful promotional message only for certain of greater than 35% energy from fat at baseline, intakes
types of consumers or would have a broader appeal. Hedo-typical of UK consumers. This seems to suggest that fruit
nistic qualities of foods used as snacks such as ‘rewarding’,and vegetables could play some role in reducing fat
‘pleasurable’ or other sensory attributes of higher-fat snack consumption in those that have high-fat diets. Given the
items also need to be explored relative to the promotion of substantial increase in fruit consumption it is not surprising
fruit as a regular snack. that there was a rise in energy from fructose and other sugars
Some reports (Bibby, 1983; Burt & Ismail, 1986) have (excluding sucrose and lactose). Our results suggesting
expressed concerns about consumption of fruits and possiteduced energy intakes from fat are encouraging and indi-
ble effects on an increased incidence of dental caries.cate that public health messages concerning fat reduction
Despite well documented evidence on the association of should incorporate encouragement of greater fruit and
high fruit juice consumption with greater development of vegetable consumption. However further trials should be
caries in infants and children (reviewed by Dennison, 1996), conducted to confirm whether such macro-nutrient changes
there is a need to explore concerns over fruit consumption might occur with increased fruit and vegetable intakes. It is
and dental caries in adults within a public health context. possible, for example, that if greater vegetable consumption
It is important to note that three of the ‘easiest’ strategies (relative to fruit) was chosen in another season e.g. winter,
(Andersonet al. 1998) were in fact the most popular positive effects would not be found because of added fats
for achieving ‘5-a-day’. This suggests that whilst these (e.g. butter, margarine) or the use of cooking oils.
may be effective, practical routes for some, they may be Changes in antioxidant vitamins, for which there are
problematic for others (i.e. non-achievers) and guidance andlimited food composition data, should be interpreted as
facilitation may be helpful. For example, ‘achievers’ found only indicative of possible effects of increased intakes,
incorporation of vegetables into main meals easier thanas variations in sources, cooking methods, preparation,
non-achievers and this may have implications for the availability and absorption affect composition and bioavail-
possible changes in social settings of meals. There is aability as eaten (Hollancet al. 1991, 1992; Bergstr,
dearth of published information on whether the UK ‘tradi- 1996). However dramatic increases in vitamin C, from a
tional meal’ of ‘meat and vegetables’ is regularly and high baseline level, could be attributed to the rise in fruit
broadly consumed. Clearly knowledge of such eating intakes which are not likely to be affected by cooking losses.
patterns would be helpful in promoting ‘two defined por- The rise in carotene, though significant, was not as dramatic
tions with main meals’ which may lead to more desirable as vitamin C and may reflect the relatively low carotene
nutrient intakes. content of fruits and many vegetables actually chosen by
The promotion of Asian, Mediterranean and UK vegeta- UK consumers (DN Cox, unpublished results). It is unfor-
ble-dishes (tasting and recipes) did not lead to these con-tunate that the UK nutrient databank lacks, as yet, more
tributing substantially to fruit and vegetable intakes, despite comprehensive composition data on carotenoids and other
high ratings for the recipes (AS Anderson, unpublished phyto-chemicals; howeves- and«-carotenes may act as a
results). A nationwide survey (Cost al. 1998) revealed  proxy measure for intakes of other protective components
that consumption of vegetable dishes was low, with atti- (Gillman, 1996). It is important to note that recent data
tudes as the strongest predictor of increased consumption(Zino et al. 1997) demonstrated that very high intakes of
Qualitative data from this study revealed taste as a major fruit and vegetables were associated with significant
factor in rejection of pulse and bean dishes (excluding baked changes in plasma concentrations ®f and «-carotene
beans), with possible consequences for NSP intakes. This isand vitamin C, with potential implications for reduced risk
in contrast to qualitative work (Kilcagt al. 1996), on small of some cancers. Other recent data (Kt\al. 1996), on a
groups of consumers, which suggested that ‘conventional’ large UK cohort sample of vegetarians and health-conscious
eating habits would be a barrier to increased vegetable adults, indicated that consumption of unspecified fresh fruit
consumption and reported a high popularity of vegetable was clearly associated with reduced mortality from ischae-
dishes. Given that most of the increase in intakes in the mic heart disease, cerebrovascular disease and all causes
present study came from fruit, and the conflicting reports on combined. The protective effects of fruit and vegetables
the popularity of vegetable dishes, perhaps more commer-may be confounded by the associated status and behaviour
cial promotion of vegetable dishes is required before such of people likely to be consuming diets rich in fruit and
foods can become a vehicle for increased vegetable intakessregetables (Nestle, 1996); however, this is beyond the scope
within public health messages. of the present paper.
The particularly dramatic increase in fruit relative to NSP intakes rose significantly after the intervention and,
vegetable intakes during the intervention period may be although this is encouraging, mean levels still fell below
related to seasonality, as follow-up data revealed that therethe average recommendation of 18g/d (Department of
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Health, 1991). It seems unreasonable to expect such recomeloser to a public health setting, using worksites as a
mendations to be met from increased fruit and vegetable medium for contacting consumers. We conclude that it
intakes alone, but rather from a combination of increased was possible to raise intakes to recommended levels of
fruit and vegetables with, for example, whole-grain cereal more than 400 g/d (five portions per day) through a multi-
products. Given the slight and non-significant reduction in method intervention targeted at consumers contemplating
starch intakes, fruit and vegetable intakes still generatedincreasing intakes. Successful strategies were identified as
substantial increases in NSP intakes. It is possible thatbeing within conventional eating habits with a distinct
greater NSP intakes could be achieved from increasedpreference for fruit. Some desirable effects on dietary
vegetable intakes rather than the increased fruit intakesmacronutrient profile and some antioxidant nutrient and

chosen by these subjects. NSP intakes were also apparent.
The similar, slight but significant increases in mean
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The subjects were mostly female and from non-manual base and Mrs Rachel Stewart for data handling. This project
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