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Short Communication

Effectiveness of a food education program in improving
appetite and nutritional status of elderly adults living at

home

Louisa Ming Yan Chung RNutr, BSc, DHSc, Joanne Wai Yee Chung RN, BSN, PhD

Department of Health and Physical Education, the Hong Kong Institute of Education, Hong Kong

Objective: To evaluate a 3-week program comprising cooking demonstrations with free food samples in motivat-
ing elderly adults to cook more and improve their nutritional status. Design: An experimental pre-post study. Set-
ting: Three districts in Hong Kong. Participants: Sixty aged 59-95 home-living adults. Intervention: Group A (one
1-day food sample given free weekly) and Group B (three 1-day food samples given free weekly). Main Outcome
Measure: Satisfaction questionnaires were conducted every week. Mini Nutritional Assessment (MNA) scores
were assessed at baseline and 6 months after the program’s completion. Analysis: Nutritional status was assessed
before and after intervention. Repeated analysis of variance measures of compliance, appetite, easiness of pro-
gram at 3-week time-points were calculated to differentiate a more frequent (Group B) and a less frequent (Group
A) provision of food sample reinforced their cooking skills to a greater extent. Results: The compliance rate of
Group B was higher than that of Group A. More than 60% of the participants intended to continue cooking and a
third of the participants expressed satisfaction with the program. The MNA scores had improved 6 months later
(combined data from both groups). Conclusions: Nutrition education through cooking demonstrations and the

community-based distribution of food ingredients can improve the nutrition status of the elderly population.
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INTRODUCTION

The definition of malnutrition in older adults varies ac-
cording to the methods used for anthropometric meas-
urement,' biochemical measurement® and clinical screen-
ing.>* In a modified Delphi study conducted by geriatri-
cians, malnutrition was regarded as a geriatric syndrome,
resulting from multiple diseases and risk factors.” Ade-
quate nutrition is paramount to health, especially for older
people, as reflected in the significantly increased mortali-
ty rate for malnourished patients admitted to hospital,
which suggests that malnutrition is disease related.® Some
studies have suggested that older participants with a body
mass index greater than 28 have the best 3-year survival’
and a relationship has been found between 3-year mortali-
ty and nutritional status in geriatric patients.® Other stud-
ies conducted in institutionalized elderly patients also
indicated a relationship between the need for intensified
care and frailty, and lower Mini Nutrition Assessment
(MNA) scores.” "

Although evidence has shown that the risk of malnutri-
tion in elderly populations can reduce functional status,
exacerbate existing medical problems, deteriorate health-
related quality of life,'" and increase the risk of respirato-
ry and cardiac problems, infections, deep venous throm-
bosis, pressure ulcers, perioperative mortality and multi-
ple organ failure,'” the interpretations of statistical data

from hospital and institutional settings have been cautious.

Little information is available on the incidence or preva-
lence of malnutrition in elderly people who live

at home because their nutritional status is rarely moni-
tored, although reported data suggest that nearly 30% of
elderly adults are at risk of malnutrition or undernourish-
ment in developed countries®’ and that women have sig-
nificantly lower mean MNA scores than men.''
Malnutrition is partly caused by financial deprivation."
Retirement can lead to a negative cash flow, and many
retirees have not amassed savings during the course of
their life. The simultaneous occurrence of illness and the
expenses it engenders inevitably forces the elderly popu-
lation to set priorities regarding their expenditure, and
food choices are possibly compromised for financial rea-
sons."” Previous findings also revealed that their cooking
skills are related to their nutrient intake, and that a high
percentage of elderly adults do not know how to cook.'*"
This could possibly explain some of the social issues re-
lated to malnutrition in elderly people who live at home,
and it is hypothesized that education on nutrition could
increase their choice of a healthy diet and strengthen their
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enthusiasm to cook healthy food as part of their daily
lives.

To educate elderly people to eat adequate nutrients,
they need to be shown how to eat healthily within their
limited budget. To this end, their basic cooking skills
need to be strengthened to include low-cost but nutrient-
rich recipes. This study aimed to evaluate a 3-week food
education program for elderly adults living at home that
included knowledge on nutrition, the enhancement of
cooking skills to produce low-cost nutrient-rich recipes
and the provision of food samples; the comments of the
participants regarding their appetite were collected and
assessments of their nutritional status were made before
and after the intervention.

Hypothesis

A food education program that includes demonstrations
of cooking methods and provides low-cost nutrient-rich
food samples would facilitate an understanding of the
food choices and acquisition of simple cooking skills by
elderly people. Such a program would improve their nu-
tritional status, as assessed by their MNA scores.

MATERIALS AND METHODS

Sampling

The sample included people aged 55 years or above, who
lived at home alone or in a couple on a subsidized hous-
ing estate. Those who lived with carers or other family
members and those who were institutionalized were ex-
cluded. Because the program aimed to impart cooking
skills to the participants and required that they continue to
cook for themselves, any elderly adults who had disabili-
ties related to mobility or cognitive function were exclud-
ed.

Design

This study was based on the evaluation of two groups of
elderly participants who underwent two different experi-
mental interventions. The outcome was measured through
interviews with the participants that included the admin-
istration of a satisfaction questionnaire and the pre- and

post-program MNA scores assessed by registered nurses.
16-19

Setting

The investigation was carried out in three districts in
Hong Kong that were populated by elderly people. A mo-
bile integrative health center (MIHC) was funded as a
service for the elderly in Hong Kong. A database that
included health records and MNA assessment scores was
constructed during services provided by the MIHC, and
was used to invite those who benefitted from these ser-
vices to participate in the study. Because the 3-week food
education program would be more effective if imple-
mented in districts where the participants lived, three dis-
tricts with a higher proportion of elderly adults were se-
lected by convenience sampling. Thus, elderly adults who
lived in the Lai King, Kowloon Bay and Sham Shui Po
districts were invited to join the food education program.

Ethical considerations
The research proposal, together with the developed eval-

uation survey, was submitted to the Human Subjects Eth-
ics Subcommittee of our institution for approval. The
invited participants were provided with information on
the study and, if they agreed to join the food education
program, they were asked to sign the consent forms be-
fore the program commenced. Participants could with-
draw from the program at any time without being penal-
ized.

Instruments

The questionnaire was designed to evaluate the compli-
ance rate, appetite and satisfaction with the 3-week food
education program for all participants. Five questions
evaluated the comments on a weekly basis and two evalu-
ated the overall comments after the completion of the 3-
week program.

The nutritional status of the participants was assessed
using the MNA questionnaire, which was designed and
validated by Guigoz et al,'® and was specifically devel-
oped to screen protein-deficient malnutrition at a high
level of sensitivity and specificity.?’ In this study, a modi-
fied Chinese version of the MNA?' with body mass index
cut-offs recommended by the World Health Organization
for Asian subjects® was used. The maximum score of the
Chinese MNA is 30, and the scoring and ranking used are
the same as those used in the English. Thus, an MNA
score under 17, between 17 and 23.5, and above 23.5 rep-
resent malnutrition, risk or malnutrition, and adequate
nourishment, respectively.

Procedure
This study formed part of the routine services provided by
the MIHC over 2 years. In three convenience-selected
districts, people aged 55 years or above were invited to
join the food education program. All interested partici-
pants were invited to undergo nutritional assessment con-
ducted by registered nurses using the MNA. The first
MNA assessment served as the baseline measurement.

Participants were then divided randomly into two
groups: one group (Group A) was provided with a 1-day
free food sample each week for 3 weeks; the other group
(Group B) was supplied with three 1-day free food sam-
ples each week for 3 weeks. All took part in a 3-week
food education program that included three seminars on
nutrition, held by nutritionists on the Monday of each
week, which covered the classification of nutrients and
their function, healthy food choices and food labelling.
Each seminar also included a 1-day recipe, for which the
cooking steps were shown in a video and a free sample of
the ingredients was given to each participant. The portion
of the food sample provided was calculated on a per-
capita basis and cost approximately HK$20 (equivalent to
US$2.5). The size of the food sample enabled the partici-
pants to cook themselves three meals designed for break-
fast, lunch and dinner on 1 day. Participants in Group B
were invited to collect the same 1-day free food sample
on Wednesday and Friday. Participants from Groups A
and B were asked to follow the same recipe or to change
the food ingredients within the same categories for the
rest of the days within the week.

Telephone interviews conducted by researchers were
carried out on the 7th day of each of the 3 weeks to record
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the number of days of compliance, the feedback from the
participants on the usefulness of the program, their under-
standing of the cooking instructions, the ease with which
they were able to buy the ingredients, their ability to re-
member the cooking steps and their appetite for the sug-
gested recipes. Additional comments were documented
for further investigation. During the 3rd week, questions
on their willingness to continue cooking for themselves
and their overall satisfaction with the food education pro-
gram were raised.

Six months after the completion of the food education
program, the participants were invited to the MIHC for a
further assessment of their nutritional status using MNA
scores. These later MNA scores were used as the post-
intervention measurements.

Outcome measurements

Demographic information including age and sex was rec-
orded. Measurements required for the MNA assessment,
such as height, body weight, mid-arm circumference and
calf circumference, were taken by the registered nurses
before and after the food education program. Compliance
rate was recorded in terms of the number of meals that the
participants prepared following the suggested recipes.
Responses from the telephone interview survey were rec-
orded as nominal scales.

Statistical analysis

Demographic data were analysed by frequency count and
descriptive statistics with mean values and standard devi-
ations to explore whether the samples in the two groups
were homogeneous. In the survey evaluation, repeated
analysis of variance measures were conducted for the five
questions at three time-points (the end of the Ist week,
the end of the 2nd week, and the end of the 3rd week) to
determine whether significant differences were observed
with different time episodes. Differences between pre-
MNA score and post-MNA scores were compared by
paired t-test to assess whether education on nutrition with
demonstrations of cooking skills and the provision of
food samples improved the nutritional status of the elder-
ly participants living at home and to differentiate between
a more frequent (three times per week) and a less frequent
(once per week) provision of food sample reinforced their
cooking skills to a greater extent.

RESULTS
Of the 94 participants invited, 60 (63.8%) agreed to join
the food education program. The number of participants
who completed the 1st week, 2nd week and 3rd week
telephone evaluation survey was 49 (81.7%), 54 (90.0%)
and 60 (100.0%), respectively. The ratio of men to wom-
en was 1:5. Although eight respondents refused to report
their age, the mean age of the other respondents was 74.4
(7.8 SD) years. The youngest and oldest respondents were
59 and 95 years, respectively.

Participants were assigned randomly to Groups A and
B (30 participants per group). Twelve participants chose
not to undergo the MNA assessment but wished to con-
tinue participating in the food education program. There-
fore, 21 participants in Group A and 27 participants in
Group B underwent MNA assessment as baseline. Six

months after the completion of the food education pro-
gram, nine participants in Group A and 13 participants in
Group B took part in the MNA assessment for the post-
intervention measurement. The most common reason why
the participants did not take part in the MNA assessment
was the length of time required for its completion.

Compliance rate

A total of 63 meals were suggested during the 21-day
period of the food education program. The median num-
ber of meals prepared in Group A was 13 (range, 3-34)
and that in Group B was 23.5 (range, 4-35). Thus, the
compliance rate for Group B was almost twice that of
Group A.

Nutritional assessment by MNA score

Table 1 shows that most of the participants (n=42, 70.0%)
were at risk of malnutrition at the time they joined the
food education program. Although only half of the partic-
ipants were contacted to take part in the MNA assessment
6 months after completion of the program, the proportion
of participants at risk of malnutrition at that time had de-
creased to 18.3% (n=11) and that of participants with
normal nutritional status had increased to 13.3% (n=8). In
terms of the number of participants involved, this reflect-
ed that some participants had indeed improved their nutri-
tional status after 6 months.

Using the paired sample t-test, the MNA score for
Group A (n=10) increased from 21.4 to 22.3 with a corre-
lation of 0.155 (p=0.803). The null value was contained
within the 95% confidence interval using t(4)=-0.504(-
5.86~4.06; p=0.641), showing that the difference between
the MNA scores for pre- and post-intervention measure-
ments was not significant. While the MNA score for
Group B (n=20) increased from 17.7 to 20.1 with a corre-
lation of 0.379 (p=0.280), the null value was not con-
tained within the 95% confidence interval using t(9)=-
2.848(-4.306~-0.494; p=0.019), indicating that the differ-
ence between MNA scores for pre- and post-intervention
measurements was significant.

Evaluation of the satisfaction survey

Results from repeated analysis of variance measures with-
in the 3-week time-points indicated positive feedback on
the five designated areas on the food education program
(Table 2). Regarding the usefulness of the program and
the ability to understand the cooking instructions, Group
B showed a higher ranking than Group A. With regard to
the ease with which suggested ingredients could be
bought and the ability to remember the cooking steps,
Group A showed a higher ranking than Group B. A sig-
nificant difference was found from the 1st week to the 3rd
week for Group B in their response to remembering the
cooking steps. The responses to questions on their appe-
tite for the suggested recipes of both groups showed simi-
lar rankings of “Fair” and “Good” (Table 2).

In response to the question of whether they would like
to continue to cook with the suggested recipes, Group A
(n=18, 60%) and Group B (n=23, 77%) showed a strong
wish to do so daily (p=0.287). With regard to their overall
satisfaction with the food education program, approxi-
mately one-third of Group A (n=11, 37%) and Group B
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Table 1. The nutritional status of the elderly participants assessed by the mini nutritional assessment (MNA)

(number (%))
Baseline MNA'" Post-intervention MNA*
Nutritional status p-value
(n=48) (n=22)
Normal 2(3.3) 8(13.3)
At risk of malnutrition 42 (70.0) 11 (18.3) 0.334
Malnutrition 4 (6.7) 3(5.0)

T: 12 participants refused to receive baseline MNA assessment; *: 38 participants refused to receive post-intervention MNA assessment.

Table 2. Repeated analysis of variance measures of responses at 3-week time-points

Responses to food education program over 3 weeks

Food supplied ! d?r}:jl\;)eek 3 dzglls:z;%/eek
Mean (SD) Mean (SD)
Evaluation items 1st week 2nd week 3rd week 1st week 2nd week 3rd week
Usefulness of the program® 3.05(0.78) 3.32(0.82) 3.32(0.75) 3.44 (0.58) 3.52(0.58) 3.74(0.53)
Change from 1st week --- -0.263+0.19 -0.263+0.23 --- -0.074+0.14  -0.296+0.14
Change from 2nd week --- --- 0.0 --- --- -0.22240.13
Understanding of cooking in- 2.68(0.48) 2.89(0.46) 2.79(0.42) 2.70(0.61)  2.89(0.32) 2.89(0.32)
structions”
Change from 1st week --- -0.210+0.16 -0.105+0.13 --- -0.185+0.12 -0.185+0.12
Change from 2nd week --- --- 0.105£0.11 --- --- 0.0£0.08
Ease of buying ingredients® 4.47(0.77)  4.37(0.90) 4.16(0.90) 4.00(0.62)  4.07(0.55) 4.07(0.68)
Change from 1st week --- 0.105+0.23 0.3160.24 --- -0.074+0.12 -0.074+0.13
Change from 2nd week --- --- 0.211+0.23 --- --- 0.0£0.12
Remembering cooking steps® 4.00(1.05) 4.00(1.00) 4.11(0.81) 3.67(0.92) 3.93(0.68) 4.04(0.76) T
Change from 1st week --- 0.0£0.30 -0.105+0.23 --- -0.259+0.16  -0.370+0.14
Change from 2nd week --- -—- -0.105+0.19 -—- -—- -0.111£0.13
Appetite for suggested recipes® 3.32(0.89) 3.58(0.77) 3.58(0.69) 3.48(0.51) 3.33(0.73) 3.63(0.57)
Change from 1st week --- -0.263+0.19 -0.263+0.15 --- 0.148+0.15 -0.148+0.10
Change from 2nd week - -—- 0.0£0.15 -—- -—- -0.29610.14

% 1=bad, 2=poor, 3:_fair, 4=good, S=excellent; b,
4=casy, 5=very easy. ' p<0.05 between week 1 and week 3.

(n=11, 38%) gave rankings of “good” and “excellent”
(p=0.854).

DISCUSSION

Elderly citizens who live independently at home on ac-
crued savings and few government subsidies tend to
avoid unnecessary spending to maintain a certain level of
reserves for emergencies. They therefore choose low-cost
dietary provisions, such as preserved, prepackaged food,
decaying, outdated and even discarded food. In general,
these food options have lower nutritional value. Preserved
and prepackaged foods usually contain high levels of cho-
lesterol, saturated fatty acids, sodium and sugar, and are
unhealthy for elderly adults, whereas decaying, outdated
and discarded foods carry microbial contaminants, which
are a major hazard for food poisoning.

With a limited knowledge of nutrition, elderly adults
have few possibilities of choosing healthy, fresh food
ingredients, and some may consider that cooking is diffi-
cult and too troublesome and therefore choose foods or
meals that are easy to prepare. For these reasons, their
food choices are usually limited and the variety in their
nutrients is minimal, which could possibly be the basis
for the high percentage of elderly adults at risk of malnu-
trition, as found in this study.

1=did not understand, 2=fair, 3=understood; ©: 1=very difficult, 2=difficult, 3=fair,

A food education program was incorporated into the
MIHC, which focuses on caring for the aged, and was
designed to address the issues of nutrition among elderly
adults. Within the program, elderly participants learned
how to choose healthy foods by being given an under-
standing what constitutes a balanced diet and the nutrients
included in each food category. They also learned to buy
ingredients within the same categories at a lower cost,
which was particularly useful because they discovered
that they could choose cheaper options among groups
containing similar nutrients compared with other food
items in the same category. This knowledge of nutrition
allowed them to enrich their diets with choices available
in food markets, using fresh food items rather than pre-
served products. This potentially broadened their options
in the food databank, and varied the balance of nutrients
to improve their health. In addition, the demonstrations of
cooking methods facilitated their recall of cooking skills.
The elderly commonly preferred ready-made and pre-
served foods because they were easier to prepare than
home-cooked meals. With demonstrations of how to cook,
the program demonstrated that cooking could be easy and
that the participants were able to do this for themselves.
Accompanied by free food samples, the food education
program aimed to motivate the elderly to cook again.
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The analysis of evaluation survey reflected good feed-
back, and demonstrated the successful implementation of
the food education program. The compliance rate of
Group B was better than that of Group A, implying that
the increased number of free food samples offered en-
couraged the elderly to cook using the ingredients provid-
ed. Another reason for greater compliance could be that
the free food samples motivated them to cook because the
free food relieved the financial burden. No significant
difference in the evaluation scores was observed between
Group A and Group B, showing that the frequency with
which free food samples were offered did not affect the
satisfaction with the food education program. However,
the greater number of free food samples significantly re-
inforced the amount of cooking undertaken. The success
of the food education program was also indicated by the
intention of the majority of the participants to cook con-
tinually and the improved nutritional status assessed by
the MNA after 6 months.

The findings of this evaluative study emphasized the
importance of a food education program for elderly adults
living at home that simply refreshes cooking skills and
provides community-based support through the supply of
free food ingredients to improve nutritional status among
the elderly population, which may further improve their
health status and thus reduce their risk of developing dis-
eases that result from poor nutrition.

Limitations of the study

The full MNA assessment required a considerable amount
of time to complete. This discouraged the participants
from undergoing the MNA 6 months after the end of the
program. The lack of consent to the follow-up MNA as-
sessment meant that only half of the participants were
included in the post-intervention comparison of nutrition-
al status. Although the results indicated an improvement
in nutritional status, the small sample size could be a
weakness in the evidence of the effectiveness of the food
education program. It would be advisable to use a simpler
assessment tool in future studies. Moreover, the partici-
pants claimed that the provision of a single recipe to be
used throughout the week was too monotonous when they
did not know how to select other ingredients in the same
food group as substitutes. This implied that the food edu-
cation program should increase the number of examples
of recipes for the elderly participants to follow. Sugges-
tions also included the publication of booklets with pho-
tographs of step-by-step instructions for cooking, which
may be a convenient educational medium for older partic-
ipants.

Implication for research and practice

The implementation and evaluation of a new food educa-
tion program in this study provided an alternative health
approach to tackle the problem of nutritional status in
elderly people. The food education program emphasized
the transfer of knowledge on food choices, and the
maintenance of cooking skills to improve the appetite and
stimulate the cooking practices of the elderly as a means
to encourage them to eat more healthily.
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