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Abstract

Purpose: The purpose of this study was to determine the effect of a fresh fruit
and vegetable delivery on the health and independence of seniors. The ha-
bitual consumption of fruits and vegetables (F&V) in accordance with recom-
mendations has shown to have a protective effect on the onset of non- com-
municable diseases. However, little literature is available that reports on the
effect of such interventions on the health and well being of seniors.
Design/methodology/approach: The paper reports on 72 participants, aged over
50 years, who received a nutrition intervention consisting of weekly deliver-
ies of F&V for 12 weeks; this was complemented by cooking sessions in a
community kitchen. In this study, health benefits as well as the impact on
independence were set to be extrapolated from change in Likert scale scores,
for both dietary intakes and the perception of well-being and independence.
Findings: A notable increase in F&V intakes were found for both genders
receiving the intervention while no change was noted in the control group.
Research limitations/implications — Future research should assess the changes in

biological markers such as cholesterol levels, etc., of subjects receiving the
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intervention. A longer duration would also be more representative of health
changes.

Practical implications: Such interventions, if implemented nationally, can
have a great economical impact on the NHS, as they play a preventive role
by delaying the onset of non-communicable diseases.

Social implications: Reports that subjects felt more independent and part of
the community after attending the cooking sessions can help tackle problems
related to social isolation common to the ageing population.
Originality/value: No similar research was available in the literature; this
will benefit not only the nutrition community but also public health policy
makers.

Keywords: Fruits and vegetables, Elderly, Non-communicable diseases,
Health, Well-being.
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INTRODUCTION

Worldwide, the population aged over 60 years is the fastest growing
(WHO, 2002). In the United Kingdom, there has been an increase in
the proportion of the population over 65 years; with a greater increase
in those over 85 years of age (Office for National Statistics, 2009).
These demographic changes highlight the importance of understanding
the ageing process in relation to formulating public health strategies to
provide better prevention and treatment services.

Unhealthy diets are well established as crucial determinants when
addressing chronic disease, ageing and mortality (Kalache et al., 2002).
Improving nutritional status of older adults not only facilitates the
prevention and delays the onset of chronic diseases but also improves
quality of life. These are key objectives in public health campaigns
targeting older adults (Chernoff, 2001). Of particular relevance is
the inverse relationship found in the National Health And Nutrition
Examination Survey (NHANES) between fruit and vegetable intakes,
and both cardiovascular disease and all-cause mortality (Bazzano et
al., 2002). Moreover, a meta analysis of the literature concluded that
increased dietary intake of vegetables could significantly reduce risks of
type 2 Diabetes Mellitus (Carter et al., 2010). It is such evidence that
provided the rationale to investigate the effect of increased fruit and
vegetable intakes on health status indicators for the elderly.

In a recent systematic review, a positive association was reported
between fruit and vegetable intake and living in an advantaged area
(Kamphuis et al., 2006). Hackney council remains the second most
deprived borough in the country with high levels of unemployment.
Even with a fall in their incidence, CVD, cancer and other chronic
disease rates are higher compared to other parts of the country (City
and Hackney teaching primary trust, 2008). With lower income and less
access to services and support, the elderly are at higher risk of isolation,
malnutrition and consequent health problems (Cade, 2008); health
benefits are certainly achievable from interventions such as the Seniors’
Healthy Eating Programme (SHEP). Through a regular delivery of fresh
fruits and vegetables combined with locally held cooking sessions, SHEP
aimed at promoting better health and independence for participants.
The cooking sessions aimed at influencing the normative beliefs to eat
more fruits and vegetables by enhancing their knowledge on how to
incorporate more fruits and vegetables to their diets (Sjoberg, 2004).



A final feedback conducted at the end of the intervention was used to
verify the sustainability of such programmes.

Aim (primary objective)

e To assess the impact of the SHEP on the health, well-being and
independence of free-living elderly in Hackney

Research methodology/investigative plan
e Design a cross-sectional health and nutrition questionnaire
e Design feedback forms to assess the sustainability of the SHEP

e Recruit and carry out interviews of participants taking part in the
SHEP and a control group not receiving the intervention.

METHODS

Design and delivery of the SHEP

The most important barriers to consuming fresh produce remain local
availability, ill health, and economic factors (Kamphuis et al., 2006).
East London Food Access (ELFA) supports community health and well-
being through the promotion and delivery of fresh produce to residents on
housing estates across Hackney. Moreover, it operates six fresh food co-ops
in disadvantaged areas; many of which cater to elderly individuals suffering
from poor access to shops that stock fresh produce, due to lack of mobility.

Hypothesis

e There should be a significant increase in fruit and vegetable intake
for all participants receiving the intervention. No significant change
should be noted for the control group

e There should be an improvement in the participants’ perception of their
health status, wellbeing and independence following the intervention.
No significant change should be noted for the control group

METHODS AND MONITORING STANDARDS
A total of 108 individuals received the fruit and vegetable deliveries;

those who did not match the inclusion criteria of the research (e.g.
could not commit for 12 weeks), were not included. The deliveries were

The effect of a
fresh fruit and
vegetable delivery
on the health and
independence

of seniors

126




IJENPH
6,2

127

planned according to the participants’ preferences and food allergies
and medical aversions were taken into consideration. The participants
receiving the deliveries also attended weekly cooking sessions in a
community kitchen.

Seventy two participants were recruited; all were over 50 years of
age; 42 were interviewed face to face, 8 of which were assigned to the
control group the remaining 30 enrolled were interviewed only at the
end of the intervention. Leaflets were distributed in north east Hackney.
SHEP was also promoted in community events, such as Age Concern’s
coffee morning. Participants were interviewed before and at the end of
the 12 week intervention. This was a blind experimental study, where
participants were randomly (probability sample) assigned to either
the intervention or control group. The control group was interviewed
similarly to the intervention group but participants did not receive
deliveries and did not attend cooking sessions.

A 24-hour dietary recall questionnaire was chosen as the best suited
assessment method for SHEP given the constraints of this pilot study
(Bingham, 2003) . It was used to assess fruit and vegetable intake
and was complemented by a 7-day fruit and vegetable prospective
record to increase the reliability of the estimates. Compliance to the
7 day diary was very low and estimates were therefore not analysed.
Guidance was available to standardise the interview’s protocol to all
subjects and the Food Standards Agency (FSA)’s portion size leaflet
was handed to participants to help estimate their daily portions. Mean
fruit and vegetable intake was calculated before and after the delivery,
based on the self-reported diaries. Combining knowledge from the
nutrition screening initiative (Posner et al., 1993) and the malnutrition
universal screening tool (MUST), an appropriate multi-dimensional
Likert questionnaire was designed to ascertain the impact of SHEP
on the test group/participants. The rationale behind using different
assessment methods was to gain perspective from different angles and
obtain more precise, accurate and reliable results. A study into self-
reported multidimensional questionnaires found that when compared to
interviewing, the self-reported style was less reliable and problematic.
Therefore, in order to increase the reliability of the collected data,
questionnaires were carried out during an interview performed by a
researcher. The Likert questionnaire aimed at assessing the respondent’s
change in their perception of barriers to healthy eating, physical health
and independence.



STATISTICAL ANALYSES

All data were first input then reviewed by the principal researcher;
statistical analyses were then conducted in both Microsoft Excel® and
SPPS 17.0®. Descriptive statistics provide details of the participants
recruited and interviewed at the beginning of the programme.

Inferential statistics were used to draw conclusions about the population
using sample data. At the end of the intervention, full data were collected
from 28 of the 42 initially interviewed participants. T-testing compared
intakes before and after for both test and control groups using 24-hour
dietary recall data. A factorial Anova testing 2 within (time) by 2 between
(groups) was conducted to assess the changes in the scores overtime
between the intervention and the control group. Further Ancova testing
looking for differences at post-SHEP between intervention and control
taking into consideration the pre-SHEP scores was also conducted. All
factorial Anovas and Ancovas were conducted for each question provided
in the questionnaire and for groups of related questions. Further analysis
by comparing the sum of scores for both participants and control group was
conducted using paired t tests when appropriate.

RESULTS

Table 1 represents descriptive statistics for the participants interviewed
before the launch of the intervention; also reported are the subjects’
barriers to healthy eating and health conditions affecting their diets.

There was nosignificant difference in fruit and vegetable consumption
by gender pre-SHEP (P=0.59) nor post-SHEP (P=0.83). Participants
reported a significant increase in fruit and vegetable intake after the
intervention; the mean increased from 2.45 portions a day pre-SHEP
to 3.27 post-SHEP (P=0.001). Similarly, there was a strong statistical
difference for intake before and after the intervention by gender; males
(P=0.01) and females (P=0.03). No significant difference in F&V intake
was found for the control group; with a mean of 2.43 pre-SHEP and 2.68
post-SHEP (P=0.17).

Figure 1 represents the scores for each of the Likert questions before
and after the intervention for both groups. When accounting for the initial
scores, a significant difference (P=0.002) was found for scores over time in
the intervention group; none was found for the control group (P=0.907).
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Intervention (n=34)

Control (n=8)

Table I.
Descriptive
statistics for
participants before
the interventio

Gender (n)
Male 15
Female 19
Age (years)
50-65 18%
Over 65 82%
Ethnicity
White 50%
Mixed
Asian/Asian British
Black/Black British 50%
Other
Disability
None 44%
Hearing 3%
Vision
Mobility 18%
Long-term illness 3%
More than 1 29%
Household cook
Yourself 62%
More than 1 8%
Other 30%
Do you have any health conditions
None 21%
Diabetes 9%
Hypertension 11%
High cholesterol 3%
More than 1 47%
Other 9%
Barriers to cooking fresh, healthy fruits and vegetables
None
[llness
Medications 3%
Mouth, chewing problems 9%
Gastrointestinal problems 12%
I eat mainly tinned foods 6%

[ don’t enjoy/ know how to cook 9%

I eat out more than I eat at home

25%
25%

62.5%

12.5%

25%

37.5%
12.5%

50%

62.5%
25%
12.5%

12.5%

37.5%

25%
25%

76%

12.5%

37.5%

12.5%




Intervention M Minimum Maximum Mean Std. Deviation

control PRE_Q1_Mean 8 333 467 | 38750 43416
POST_Q1_Mean 8 3.00 467 | a8750 50198
PRE_Q2_Mean 8 2.00 500 | 3.1667 109834
POST_Q2 Mean 8 2.00 500 | 3.1250 1.14000
PRE_Q3 Mean 8 3.00 500 | 41667 75593
POST_Q3 Mean 8 333 500 | 42083 68863
PRE_Q4_Mean 8 2.00 500 | 33750 98299
POST_Q4_Mean 8 2.00 500 | 33333 97590
PRE_Total_Mean 8 275 433 | 36458 58715
POST_Total_Mean 8 275 442 | 36354 55979
Valid N (listwise) 8

intervention  PRE_Q1_Mean 20 267 500 | 39667 62032
POST_Q1_Mean 20 267 500 | 43250 57855
PRE_Q2_Mean 20 167 433 | 30167 81273
POST_Q2_Mean 20 2.00 433 | 29167 74829
PRE_Q3 Mean 20 133 433 | 34000 85567
POST_Q3 Mean 20 2.00 500 | 36500 90143
PRE_Q4_Mean 20 233 500 | 35000 81291
POST_Q4_Mean 20 267 467 | 27500 52843
PRE_Total_Mean 20 283 408 | 34708 33907
POST_Total_Mean 20 292 433 | 36604 38003
Valid N (listwise) 20
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Figure I.
Descriptive
statistics for Likert
scores

Correlation test for the median Likert scores pre and post SHEP
showed a mild positive correlation (r=0.38) while for the control group
it showed a strong, almost perfect, correlation (r=0.99).

Likert score, sum of all questions before and after the intervention,
showed an increase in the mean score 41.65 pre-SHEP to 43.92 post-
SHEP (P=0.006). Likert score, sum of all questions before and after the
intervention for the control group showed a mean decrease from 43.75
pre-SHEP to 43.62 post-SHEP (P=0.85). The mean Likert scores were
also analysed using paired t tests; the participants group showed a mean
increased from 3.2 pre-SHEP to 3.4 post-SHEP (P=0.11) while the
control group showed a mean decrease from 3.45 to 3.41 with (P=0.39).

LIMITATIONS
Duration, sample size and use of questionnaires instead of biological

markers remain design limitations that could be accounted for in future
research. For example, serological markers for cholesterol and fasting
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glucose should be included; these are more representative but expensive
and complicated tests.

The lack of statistical power, in this case less than the 0.8 minimum,
explains that statistical significance was not found in some tests; sample
size is accountable for this low statistical power.

DISCUSSION

This is the first study, surprisingly, to investigate the effect of a fruit and
vegetable delivery combined with healthy cooking sessions on the health
and independence of free-living elderly. The most important findings
were that the participants:

1. Consumed more fruit and vegetable at the end of the intervention

2. Scored higher in the Likert questionnaire, even if not statistically
significant in all cases of analysis

3. Expressed the positive effect they felt on their independence

4. Expressed their interest in continuing to receive the intervention.

FRUIT AND VEGETABLE INTAKE

It was reported that less than half the elderly population did not
achieve the “5 a day” recommendations (Johnson, 1998); findings
from SHEP agree with this; it was shown that the mean intake for
all participants at the beginning was 2.45 portions a day, well below
these recommendations. The difference found between usual fruit and
vegetable intakes by gender is however different from that reported in
the literature. It is expected that males have lower intakes based on
previous study; in our study males reported a higher mean daily intake
(2.62) at baseline when compared to their female counterparts (2.31).
This difference in mean intakes decreased post SHEP with males (3.33)
and females (3.22). Lower physical disability and mobility problems
reported by male participants could explain this gender difference,
which remains of great importance given that malnutrition impacts on
quality of life (Vetta et al., 1999). However, it is hard to define which
is the cause and which the effect: malnutrition or disability. The lack of
interest in healthy cooking reported by male participants did, however,
correlate with previous findings (Baker and Wardle, 2003).



Owverall, a significant increase in fruit and vegetable consumption The effect of a
was noted (P=0.001); these findings are well strengthened by the lack fresh fruit and
of statistical difference in the control group’s intakes following the vegetable delivery

intervention. on the health and
independence

In the literature, it is agreed that diets low in fruit and vegetables of seniors

double the risks of some cancers, heart disease and cataracts (Block
et al., 1992). Substantial evidence is also available for the preventive 132
effect fruits and vegetables hold on some cancers (Ames et al., 1993;
Van Duyn and Pivonka, 2000). It was suggested by Liu that health
benefits of high intakes of fruits and vegetables are attributable to the
complex mixture of phytochemicals, the active non-organic compounds
such as flavonoids (Liu, 2003). Moreover, phenolic compounds,
terpenoids, pigments and other natural anti-oxidants (vitamins A,
C, E) are present in abundance in fruits and vegetables (Craig, 1997)
and thought to have a potent antioxidant effect (Liu, 2003). High
F&V intakes are also associated with greater bone mass density, thus
decreased risks of osteoporosis (Tucker et al., 1999). It was reported
in the European EPIC study that fruit and vegetable consumption is
inversely proportional to glycosylated haemoglobin, hence a decreased
risk of diabetes mellitus (Bender, 1998). Fruits and vegetables are high
in fibres; dietary fibres have tremendous health benefits, playing a role
in the prevention of hypertension, obesity, gastrointestinal disorders
and diabetes. Nonetheless, confounding factors remain and it is yet to
be demonstrated whether these effects are attributable to lower intakes
of saturated fats and other dietary components once fibre is increased
(Anderson et al., 1994).

Although the biochemical action of different vitamins, minerals,
phytochemicals and other components of fruits and vegetables are yet
to be fully understood, data from studies prove their numerous health
benefits. These benefits are of great importance to the elderly population
more likely to suffer chronic diseases. Given that the effect of SHEP
on health was set to be extrapolated from changes in F&V intake, it
can be concluded that SHEP was shown to be statistically significant at
increasing the F&V intakes of free-living elderly in Hackney Council.
By doing so, SHEP helped participants get closer to achieving their “5 a
day” target and increased the consequent health benefits associated with
such dietary change. Results are strengthened by the findings that no
significant change was noted for the control group; hence these changes
are less likely to be attributable to confounding factors.
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LIKERT SCORES (CORRELATION TESTING)

It can be deduced from the results of the present study that a change has
occurred in the scores for all participants before and after the intervention.
This positive correlation is interpreted as an increase in Likert scores
when comparing pre and post SHEP; however no causative association
can be assumed. As for the control group, the perfect positive correlation
(r=0.99) noted for the Likert scores suggests that the results are very
similar, that no significant change occurred and therefore the control
group’s attitudes towards their health, well-being and independence did
not differ.

LIKERT SCORES (T TESTING)

No significant difference between the mean of the sum of Likert scores
for all participants before and after the intervention was found. However,
there was an increase in the mean score from 41.65 to 43.92. The control
group showed no significant difference between the mean from 43.65
to 43.62 of the sum of Likert scores for all participants before and after
the intervention. This lack of statistical difference is understandable
given that the control group did not receive any intervention capable
of affecting their attitudes towards the questionnaire. More importantly,
when accounting for initial scores a significant difference (P=0.002)
was found over time for the intervention group; none was found for the
control group (P=0.907).

These results suggest that SHEP had a positive effect on the health,
well-being and independence of the free elderly in the council of hackney.
They also agree with the findings that recreational services decrease stress,
consequently enhancing the quality of life of beneficiaries (Fitzpatrick,
1994). The importance of the lack of difference in the control group’
scores pertain to decreasing confounding factors that could affect the
significance of the collected results.

THE PARTICIPANTS’ REPORT (A CLOSED-ENDED QUESTIONNAIRE)

Reports from a recent Cochrane systematic review showed that dietary
advice is efficacious at beneficially changing the diet over approximately
10 months (Brunner et al., 2005). Similarly, 80 per cent of the participants
reported that their intake of fruits and vegetables has increased; a further
54 per cent reported that they consumed less unhealthy snacks given



that they had more fruits and vegetables handy from the delivery. These
results further strengthen the reliability of the estimates from the 24hr
dietary recall and Likert questionnaires discussed earlier in this paper.

SHEP assessed conditions that can be ameliorated by an increase
in fruit and vegetable intake such as gastrointestinal health; such
conditions were strictly chosen to have shown significant changes in
previous studies. In fact, a higher intake of a non-absorbable disaccharide
(naturally found in fruits) showed a positive impact on constipation after
6 weeks. However, no notable change can be reported for cardiovascular
disease or cancer incidence in such a short-term study. Mozzafarian et al.
(2003) reported a notable decrease in the incidence of cardiovascular
disease but this was a prospective study that lasted 8.9 years. Reports
from the nurses’ health study agree with these reports, emphasizing
the benefits as primarily for cardiovascular disease (Hung et al., 2004).
Therefore, it was expected that an intervention such as SHEP, with its
twelve week duration, might impact gastrointestinal health rather than
cardiovascular. Indeed, 54 per cent of the participants reported better
gastrointestinal health.

37 per cent felt that they had more energy for daily activities; this
measure is at greater risk of being affected by confounders such as
weather, but more likely was not affected given the short duration of the
intervention.

28 per cent of the participants reported better social interaction
and more importantly, 55 per cent reported better access to community
services since adhering to SHEP. As for the independence, the reports
were unanimous and 94 per cent of the participants felt relieved that
they did not have to carry their fruits and vegetables. This agrees
perfectly with the reports from the Elderly nutrition programme, where
participants reported better diets and greater socialisation (Millen et
al., 2002). Moreover, 67 per cent of these expressed their interest in
continuing to receive deliveries; those who did not confirmed that the
only issue was the extra charge applicable as the programme was no
longer funded.

Food accessibility is an important environmental determinant of
one’s diet (Kamphuis et al., 2006); participants benefited from the higher
availability and accessibility of fruit and vegetables from the delivery.
Through nutritional status, food insecurity can negatively affect the
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health and quality of life of the elderly population (Lee and Fongillo,
2004); by increasing food access, SHEP lessened the detrimental impact
of food insecurity in the elderly participants.

CONCLUSION

Based on the current study’s findings, it has become clear that the present
intervention had a notable impact on the diet of the beneficiaries;
increasing their fruit and vegetable consumption had positive impacts
on their health and independence. Results from this brief research are
optimistic and support claims for the beneficial effects of programmes
such as SHEP for the well-being and independence of free-living elderly.
The results of this study are modest and a clearer understanding of the
health benefits should be further researched using a larger study with
a longer duration, and serological and anthropometric measures to
assess health. Finally, it is of great importance to appreciate the extent
of the benefits in the event that SHEP is prolonged and implemented
in different areas of the United Kingdom and other countries suffering
from the cost burden on their healthcare service of non-communicable
diseases.
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