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Popular scientific summary

» Energy and protein enriched in-between-meals may be used for maintaining health among elderly
people.

* Frozen, cold and sweet in-between meal products are among the most liked.

* The temperature needs to be right for the product to reach a high liking of texture, taste and flavour.

 Preferred in-between-meals should be colourful and have a small portion size.

Abstract

Background: An adequate dietary intake, especially of protein and energy, is important for maintaining health
among elderly people, especially those in care homes. One strategy to ensure nutritional intake is to customise
attractive products through enrichment to match the needs of elderly people in care homes.

Objective: To evaluate liking and practical aspects of protein and energy enriched in-between meals designed
for elderly people in care homes through the use of quantitative and qualitative assessments.

Design: A broad range of energy and protein enriched in-between meals, including both savoury and sweet
products, were included. The products were evaluated by a consumer test and a focus group discussion with
elderly respondents. The products were also evaluated by a second focus group discussion with care staff.
Results: The most liked products were ice cream and cheesecake. All products achieved high scores for appear-
ance, taste/flavour and texture. No product included in the study was extremely disliked. However, the least
liked product was tomato soup, which scored above the middle of the scale except for texture. It was clear
from the focus group discussions that a colourful appearance, small portion size and texture were of primary
importance. The temperature had an impact on liking and swallowability.

Discussion: Most products were perceived by the elderly participants as appealing and tasting good, and pos-
sible to include in a daily diet. It was clear that the colours of the foods were of primary importance. In line
with other studies, it was found that highly liked in-between meals were frozen, cold and sweet. These products
were also easy to swallow.

Conclusions: 1t is possible to produce highly liked energy and protein enriched in-between meal products
designed for elderly people. The temperature had a great impact on the liking of texture, taste and flavour.
In-between meals should preferably be colourful and have a small portion size.
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he global population aged 60 years and older is ex-
pected to rise from 900 million in 2018 to a total
of 2 billion by 2050. Today, 125 million people are
80 years or older (1). The number of Europeans aged 65+
years will increase by approximately 11% between 2018

and 2100 (2). Many elderly people are living a healthy,
active and independent life (3) and one of the key factors
for maintaining health and quality of life is an adequate
dietary intake. However, changes in nutritional needs with
ageing have to be taken into account. The needs for an
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increased protein intake as well as sufficient energy intake
are of primary importance (4, 5). Changes in nutritional
needs, together with an increased risk of disease and dis-
ability, make older adults vulnerable to disease-related
malnutrition (DRM). Disease-related malnutrition leads
to a weaker immune system, bone and muscle loss, in-
creased mortality and poor quality of life (6-8). People
suffering from DRM place a high economic burden on
healthcare services (9, 10). It is, however, possible to pro-
actively counteract DRM through adequate food intakes,
for example by using foods containing high amounts of
high-quality proteins and energy (11-13).

Poor appetite is often associated with poor nutritional
intake (12). One common reason for this is dysphagia,
that is chewing and swallowing disorders, where texture
modified foods are necessity to guarantee an adequate
nutritional intake (14-16). Another reason for poor nu-
tritional intake is changes in the sensory system. Dys-
function of the senses increases with age and causes
elevated thresholds for taste and smell and a decreased
ability to identify tastes and odours. Hence, the older
person does not recognise the food experience, which
may be a contributing cause of loss of appetite (17-20).
Findings suggest that the age-related decline in olfactory
sensitivity is not uniform but rather odour specific (21).
Inter-individual variation in the loss of perception is
also significant (22).

One strategy to increase nutritional intake, especially
among elderly people in care homes, is to customise at-
tractive products in accordance with the needs of the
older persons (23). It has been shown that protein en-
richment of regular food products can significantly in-
crease the daily protein intake (24). It is also well known
that large portions of food may be overwhelming, which
discourages intake (25). The customised products must,
therefore, be offered in small servings and be dense in nu-
trients and energy (26). The formulation and processing
of such food is not straightforward since sufficient energy
and nutrients have to be provided in a limited volume.
Protein enrichment often affects the taste, flavour and
texture of foods, which may be a problem. The addition
of protein may result in drier, crumblier and overly bit-
ter products; however, different types of proteins affect
products differently (27). The addition of fat also affects
sensory characteristics, for example baked products may
become flat and moist with a smooth texture and have a
fatty mouthfeel. In the co-addition of fat and protein,
the effect of added protein appears to dominate the ef-
fects of added fat (28). Moreover, it is recommended that
protein enrichment is based on carriers that are already
commonly consumed by older adults. The levels of en-
richment should also not result in the characteristics of
the food product being altered to such a degree that the
product is no longer acceptable (28, 29). Recent research
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has shown that flavour and sensory-based ranking of
in-between meals opens the possibility of designing new
enriched meals for older adults by choosing those that
are most liked by the elderly in care homes (30). A way to
design meals for undernourished elderly people in care
homes could be to offer them these nutritious in-between
meals in order to be able to serve what is both liked and
needed (30).

This research study investigates the potential of pro-
tein and energy enriched in-between meals designed for
elderly people residing in care homes in Sweden, based
upon a broad range of common everyday food items. The
products were designed using an innovative process where
ordinary food products were adapted to the specific needs
of the target group (31, 32).

Aim

The aim of the study was to evaluate liking and practical
aspects of protein and energy-enriched in-between meals
designed for elderly people in care homes through the use
of quantitative and qualitative assessments.

Material and methods

Food products

The study included a broad range of food products pre-
pared as in-between meals, including both savoury and
sweet products. The in-between meals were enriched with
energy and protein using ingredients from sources that
occurred naturally in the products. The goal was to at-
tractively develop tasty and enriched in-between meal
products adapted to the needs of elderly people, while re-
taining its similarity to the original food products as far as
possible. Products included in the study were required to
be served as an in-between meal with a small portion size
(100-200 g), a minimum protein content of 5 g per por-
tion and a minimum energy content of 50 kcal per 100 g.
The enriched in-between meal products were developed
at Swedish small and medium-sized enterprises (SME)
within the food industry. The companies were: Aventure
AB, which develops and produces innovative and healthy
products; Alvestaglass AB, that produces ice cream;
Krondgg AB, producer of eggs and egg products; Ost-
kaksbageriet 1 Vrigstad AB, which produces traditional,
Swedish cheese cake; Lindvalls Chark AB, that produces
charcuteries and finally, Fazer AB, which is a bakery com-
pany. The products connected to the manufacturing com-
pany are presented in Table 1.

The in-between meal products were transported di-
rectly from the food company to a care home in the city
of Ystad, Sweden, where they were stored for approxi-
mately 3-5 days until the hedonic tests were carried out.
The storage took place either in a fridge (5°C) or a freezer
(—22°C).
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Table 1. In-between meals included in the study. Producer as well as energy and protein contents are shown

Product Producer Serving size Energy Protein Energy Protein
kcal per gram per per 100 g per 100 g
serving serving (keal) (g)
Oat-based drink Strawberry flavour Aventure 200 mL 274 10 137 5
Oat-based drink Exotic flavour Aventure 200 mL 274 10 137 5
Oat-based soup Tomato flavour Aventure 200 mL 274 10 137 5
Ice cream Vanilla flavour Alvesta glass 200 mL 412 20 206 10
Egg-based ice cream Lemon flavour Kronagg 200 mL 420 22 210 I
Egg-based drink Chocolate flavour Kronagg 200 mL 240 22 120 I
Swedish Cheesecake Ostkaksbageriet i Vrigstad 100 g 260 12 260 12
Cocktail Sausages Lindvalls Chark 100 g 270 12 270 12
Bread roll Fazer 140 g 240 [ 240 10

The test samples of the in-between meals were smaller
in size than the serving size. They were prepared and
served either on a 15 cm diameter paper plate (cheese-
cake, cocktail sausage, bread roll), in a 40 mL plastic
cup (oat-based drinks, oat-based soup, egg-based drink)
or in a 30 mL plastic bowl (ice creams). The drinks were
served chilled directly from the fridge and the ice creams
were served from the freezer after thawing for 10 min at
an ambient temperature (approximately 22°C). The soup,
cheesecake and sausage were heated and served at approx-
imately 60°C.

Subjects

Elderly people living in a care home and free-living elderly
people with home care connected to the same care home
in the city of Ystad, Sweden were invited to participate in
a hedonic sensory test of in-between meal products and a
focus group discussion concerning in-between meals. Six
women and four men from three different wards at the
care home and from free-living accommodation accepted
the invitation; all were aged 80 years or older and cogni-
tively undiminished.

Prior to the test, the elderly participants had the oppor-
tunity to test and eat the in-between meal products during
an 8 week period and were therefore already familiar with
the test products.

Care staff was invited to participate in a focus group
discussion separate from the focus group with the elderly
participants. Ten women aged 51-64 years and working
at the care home, or in connected home care accepted the
invitation.

The care staff were acquainted with the in-between
meal products having served them to the elderly people
during the 8 week period. Their task was to consider the
food from the perspective of the elderly, their own expe-
rience of serving meals to the elderly, and what they per-
ceived as important product requirements.
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The Swedish Ethics Review Act ‘applies to research car-
ried out in Sweden if the research includes the processing
of sensitive personal data’. This study includes questions
about food opinions which, according to the Data Pro-
tection Ordinance, are not classified as sensitive personal
data. According to General Data Protection Regulation
(GDPR), no responses to any of the questionnaires used
in this study include information that can be traced to, or
used to identify any individual. All participants received
written and oral information about the hedonic test and
focus group, and gave informed consent to participate. All
subjects were familiar with the in-between meals included
since these had been served as alternatives to the previ-
ously offered in-between meals during a period of 8 weeks
prior to the hedonic test and focus group discussions.

Hedonic test

The test measured the degree of liking of the in-between
meal products using the 9-Point Hedonic Scale ranging
from ‘dislike extremely’ (=1) to ‘like extremely’ (=9). The
participants filled out a paper questionnaire for each test
sample. Each sample was assessed with respect to:

* Appearance
» Taste/Flavour
o Texture

The products were tested one by one in the same order by
all participants with a short break between each serving.
The hedonic test took place during the day time and was
performed as a centrally located test (CLT), which is in a
meeting place with large table space for all participants.

Statistical evaluation

The hedonic data was evaluated using a multiple com-
parison test by one-way Analysis of Variance (ANOVAs)
in conjunction with Tukey’s Post-Hoc Tests to compare
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included samples. The significance level was set to P <
0.05, SPSS (Version 23, IBM, New York, NY, USA).

Focus group discussions

Two separate focus group discussions were undertaken
in correlation to the hedonic product testing. One focus
group discussion was held with the same elderly partici-
pants as in the hedonic test and one with care staff par-
ticipants. The discussions in each group were moderated
by persons with long experience in the area of food for
the elderly. The discussions were recorded using mobile
phones (Apple IPhone) and notes were taken by an assis-
tant in each group. The same semi-structured interview
guide was used in both groups. The guide was organised
as follows:

* Food appearance
- How should a food product look/appear in
order to be liked?
- How should a food product look/appear in
order to be disliked?

* Food taste and flavour
- How should a food product taste in order to be
liked?
- How should a food product taste in order to be
disliked?

» Food texture
- What texture should a food product have in
order to be liked?
- What texture should a food product have in
order to be disliked?

* Food serving
- How should a food product be served in order
to be liked?
- How should a food product be served in order
to be disliked?

Table 2. Hedonic test of the in-between meal product samples

* Food packaging
- How should a food product be packaged in
order to be liked?
- How should a food product be packaged in
order to be disliked?

* The in-between meal products
- Advantages and disadvantages?
- Could the products be improved? How?

It should be noted that the elderly participants had al-
ready tasted the in-between meal products since the care
staff had previously served the products to the elderly.
Depending on the discussion, the moderators asked fol-
low-up questions to gain further insight into the enriched
in-between meals for elderly people.

Qualitative evaluation

The recordings from the focus group discussions (N = 10
elderly and NV = 10 care staff) were transcribed verbatim
and the analysis of the qualitative data was based on con-
tent analysis with pre-defined main themes. The evalua-
tion was based on systematically sorting the outcomes
from the focus groups into the different themes.

Results

Hedonic test

The results showed that the in-between meal products
with the highest liking scores were ice cream, both
vanilla and lemon flavours, and Swedish cheesecake
(Table 2). These three in-between meals scored seven
or higher (mean value) of all the evaluated attributes
appearance, taste/flavour and texture. None of the sam-
ples in the study was extremely disliked, although the
tomato flavoured, oat-based soup was the least liked;
however, except for texture, it scored above the middle
of the scale.

Taste/flavour (M £ SD) Texture (M + SD)

Product Appearance (M = SD)
Oat-based drink Strawberry flavour 73+08
Oat-based drink Exotic flavour 60%19
Oat-based soup Tomato flavour 6.0+ I.1
Ice cream Vanilla flavour 70+ 1.5
Egg-based ice cream Lemon flavour 70+ 15
Egg-based drink Chocolate flavour 75+09
Swedish cheesecake 70+0.0
Cocktail sausages 6.0 +2.1
Bread roll 77+1.0

70+ 1.6 6.1 £2.5
65+ 1.8 6.5+ 2.1
53+20 4.7 £ 1.5°
78+ 1.0 7.8+ 1.0°
78+ 1.0 7.8+ 1.0°
6.8+20 70+ 1.9
70 1.4 7.0+0.0
6.1 £2.5 6.7 £2.1
70+ 1.3 6.0 1.1

Note: Scale from | (dislike extremely) to 9 (like extremely).The different letters indicate a significant difference, which is also indicated by bold text.
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From Table 2 it can be seen that the only significant
difference between the in-between meal products was be-
tween the likings of texture, where the ice creams were sig-
nificantly more liked than the tomato flavoured oat-based
soup. It can further be noted high scores, however not sig-
nificant, for the appearance of the strawberry and choc-
olate drinks, also the appearance of the bread roll scored
high. Due to taste and flavour both ice creams, vanilla and
lemon, scored high.

Focus group — Elderly people

Food appearance
The appearance of a food was discussed to create expec-
tations of its qualities and how it should taste when eaten.
The participants in the focus group agreed that in order
for it to be liked, the product should have an attractive
appearance — it should look appetising! Colour and size
were said to be of greater importance than the shape.
However, well-balanced combinations of colour, size and
shape were the most important.

‘There should be a touch of colour and the way the food is
arranged on the plate has great impact on liking’.

Further, there was an agreement that if vegetables are
missing in a meal, the meal is regarded as dull and colour-
less. Dull and colourless foods were disliked.

Food taste/flavour

Variation in the tastes and flavours of the products were
of utmost importance. The food should be low in spici-
ness; however, spices should be available for anyone who
would like to make the food spicier. The group agreed
however, that too spicy foods are disliked. A majority of
the group participants also meant that the temperature of
the food has to be right for the product, and has a great
impact on the perceived taste and flavour.

The taste of a new food eaten for the first time will de-
cide whether or not the specific food will be eaten again.
The group meant that if the experience is bad or if expec-
tations are not fulfilled, the food will probably be rejected
if served again. It was clear that the individuals in the
group preferred different foods and different tastes and
flavours. One of the participants made it very clear by the
following statement:

‘Liking or disliking a specific food or a specific taste is
something very personal’.

Food texture

All persons in the group agreed that the texture had a great
impact on product liking. Further, the discussion revealed
that there are different expectations for different products
and these expectations have to be fulfilled for the prod-
uct to be liked. The temperature impacts the texture; for
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example, the texture of the tomato flavoured, oat-based
soup was better liked if served warm rather than cold.

The dental status of the elderly was discussed and
found important for the liking of different textures.
For example, chewiness is important in vegetables. The
texture of carrots should give some chewing resistance
but, if included as part of a meal, the texture of the
carrots should go with the specific meal. Toughness
was disliked by all and it was mentioned that bread can
be too tough. Graininess was also a texture that was
disliked.

Food serving

A large majority of the elderly in the focus group was of
the opinion that a meal should be served on a plate, the
foods should be arranged carefully and the colours are
an important factor for liking the meal. It was found that
casseroles, pans and pots on the table were disliked. The
vast majority of the participants wanted the foods to be
served on a plate. Proper cutlery was preferred, and eating
with the fingers was disliked.

Cleanliness and hygiene were said to be important, es-
pecially when eating together and sharing a meal.

The preferred time for serving the evening meal is
around 18.30. In-between meals are preferred for con-
sumption later in the evening. However, in-between meals
could be served at any time during the day.

Food packaging

The packaging size was very important, that is the por-
tion size should be correct. Large packaging was disliked.
Moreover, packaging which is both easy to open and re-
seal is liked. The appearance of the packaging has to be
connected to the food product inside, be informative and
look neat. Glass packaging is disliked.

The in-between meal products

The portion sizes served were rated very good for all
products. The names of the products were seen to give
expectations of how the product was perceived and were
therefore important for liking. Some respondents com-
mented: ‘You can feel that the products are healthy’, ‘These
products had a nice tastelflavour and had an attractive
appearance’ and ‘I really hope that we can have these prod-
ucts in the future’.

Overall impressions for each product, and agreed upon
by all or an overwhelming number of the focus group are
given in Table 3. It can be noted that the vanilla-flavoured
ice cream which scored high in the hedonic test, could be
improved by a more intense flavour. The texture of the
lemon-flavoured ice cream scored high in the hedonic text
and is considered as especially good when the ice cream
starts to thaw.
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Table 3. Comments on the in-between meal products from the focus group discussions with elderly people and care staff

Product

Elderly people

Care staff

Oat-based drink Strawberry flavour

Oat-based drink Exotic flavour

Oat-based soup Tomato flavour

Ice cream Vanilla flavour

Good taste/flavour in the beginning but after a while

the strawberry flavour became acidic.

Very good taste/flavour.

Good if served hot.The texture is gritty when cold.

The quality seems to differ between servings.

Very good, however the vanilla flavour could be
improved by being more intense.

Very good texture when swallowing medicine.

Very good texture when swallowing medicine.

The colour was too pale.Too low in tomato
flavour. The texture was too thick.

Appearance and texture were good.

Egg-based ice cream Lemon flavour

Very good, the texture is especially good if the ice

Appearance and texture were good.

cream has begun to thaw.The flavour is very good.

Egg-based drink Chocolate flavour
drink is easy to swallow.

Swedish cheesecake

Very good flavour. The texture is very good and the

The taste/flavour is very good if served warm. If

Very good texture when swallowing medicine

Good texture!

warm, the tastes and flavours are more intense.

Cocktail sausages Good!

Bread roll
with cheese.

Nice texture and shape. Especially liked when served

Good texture!

Good texture!

Note:The given comments were agreed upon by all or a large majority of the participants in the focus groups.

Focus group — Care staff

Food appearance

The care staff all agreed that food products have to be
appealing at first sight and they should be colourful. The
care staff said that many of the elderly people have poor
eyesight and if the food is colourful it is easier to see. It is
important that the colour is identical to the product, from
which it should be possible to identify the product. The
colour was said to be a very important indicator for liking
and to identify what kind of product you are going to eat.
When serving a meal, it should be possible to distinguish
the different products on the plate. If a meal or a product
is disliked due to appearance, the care staff had to per-
suade the elderly to taste it. One of the participating care
staff concluded that:

‘If the elderly people dislike what they see, you can en-
courage them to taste it — that the food might anyway taste
good!’

The elderly people sometimes face the problem of too
much food on the plate, which overwhelms them and
causes them to lose their appetite. However, it was dis-
cussed that it may be hard to decide what the right amount
of food could be, since it differs from person to persons.
The care staff could ask the elderly person when serving
the food how much that person wants to eat.

Food taste/flavour

It could be concluded that the food should not be too
spicy or too sweet. In this specific care home, many of the
elderly persons were 90 years and older, and they did not
like spices such as chili or too much pepper. Further, very
few elderly people in this care home liked to eat very sweet
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foods. Spices were always served separately on the table
and anyone could add extra spices to his or her food if
they want. The elderly were said to like eating traditional,
home-cooked food, for example brown beans, pea soup or
other types of old-fashioned Swedish food.

Food texture

All of the care staff focus group had experienced that
for many elderly, slices or large chunks of meat may be
a problem; however, this was said to be dependent on the
type and quality of the meat. On the one hand the elderly
wanted real meat, for example cutlets on the bone and
spareribs were popular. These can be difficult to chew but
are still highly liked and the elderly can cut the meat into
pieces and eat them with a sauce. On the other hand, it
should be noted that elderly people prefer foods that are
easy to chew. Most of the elderly like minced meat, espe-
cially those who need a special diet. Moreover, almost all
elderly in this specific care home liked to eat dairy prod-
ucts and mousses, and these products work well from the
perspective of texture.

Food serving

When serving a meal on a plate, each food component
should be placed separately and be clearly visible. As men-
tioned above, colours were found to be very important.
The use of a tablecloth may improve the impression of
colour.

Sometimes the food in this elderly home is served as a
buffet, where everyone either serves themselves or has as-
sistance from the care staff, if needed. Some of the elderly
people do not think they are able to eat or serve them-
selves well enough. However, they like to be sitting next
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to each other around a large table. Most of the care staff
thought it would be a good idea if the elderly people and
the staff could eat together, that would make it a more
family-like and homely situation.

Food packaging

When discussing food packaging, the group meant that
they should not be too big, especially when it comes to
in-between meals where portion sizes are small and the
elderly people have the option to choose between different
products. This would lead to excessive waste since leftover
food in the packaging is often not eaten. The packaging
should not exceed 5 dL and it is important that it is easily
resealable. The possibility of resealing the package was
said to be very important to avoid spoilage of food, for ex-
ample due to mould. The care staff also mentioned that,
if a package has been opened and not resealed, it will not
be used again since the food is no longer safe.

The discussion continued about whether it would be
better to use one-portion-sized packages rather than
large-sized packages to avoid food waste. Further, there
should be clear and easy-to-read information on the
package such as best-before date, content description and
nutritional values. Information about storage before and
after opening of the packages would also be good. Easily
available information on how to eat and serve the product
is needed. They mentioned that the most important thing
was that the packaging should be easy to open and reseal.

The in-between meal products
The oats- and egg-based drinks were really good to drink
when taking medication. It was so much easier for the
elderly people to swallow their medications with these
drinks compared to water. The texture worked well in all
products. Products with a regionally specific taste profile
were normally preferred by the elderly people.

Overall impressions for each product which were
agreed upon by all or an overwhelming number of the
focus group are given in Table 3.

Discussion

The intake of food is highly connected to health and the
in-between meal products in this study were considered
to be healthy by the participants, especially in the focus
groups with the elderly people. The in-between meal
products enriched with energy and protein were chosen
to cover a broad range of everyday foods, from savoury
to sweet. The producers of the foods had great influence
on the types of foods included and how to enrich, with
the requirement that the products should have a minimum
protein content of 5 g per portion and a minimum energy
content of 50 kcal per 100 g. The product development
was based on earlier work, where ordinary food products
were adapted to the target group (31, 32). More or less,
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all of the in-between meal products were perceived by the
elderly participants as appealing and tasting good, and
they wanted to include them in their daily diet, indicating
that the sensory properties of the in-between meals were
highly acceptable. This is in line with earlier studies (23,
30) also showing that sensory properties are of greatest
importance in order to fulfil energy and nutritional re-
quirements among elderly people.

The results showed that the liking of the product ap-
pearance was high for products which had product-spe-
cific colours and shapes, for example the strawberry and
chocolate drinks received high scores for their colour, and
the bread for its shape. Other studies had similarly shown
the impact of colour on liking, but also on perception of
flavours (33), where it was seen that colours may trigger
the perception of flavours (34).

In line with a study by Piqueras-Fiszman and Spence
(35), the present study showed that a meal should be co-
lourful. If the food on a plate appears dull and grey it is
disliked at first sight. Moreover, the individual food com-
ponents of a meal have to be visible. If the food is mixed
and if it is hard to distinguish what the meal consists of,
both intake and liking may decrease. Also, the size of a
meal was discussed and considered to be a critical factor.
If there is too much food on the plate, the person may feel
overwhelmed and eat less of the food (25).

In parallel with colours, the tastes and flavours of
in-between meals have to be product specific and fulfil
expectations. The results showed that the flavours of the
ice creams were highly appreciated. However, the elderly
participants mentioned that the vanilla flavour of the ice
cream was a little too weak, while the sour taste of the
lemon-flavoured ice cream was very good. Sourness in-
creases saliva secretion and may therefore aid the swal-
lowing process (36) and thereby also impact liking. The
ice cream texture was best liked when it had just started
to thaw. Others have shown similar results; for example
Okkels et al. (30) found that the most liked in-between
meals were frozen, cold and sweet. Kélvidinen et al. (37)
reported the importance of the texture of yoghurt. It is
also well known that a cold temperature triggers the swal-
lowing process and makes the product easier to swallow
(38, 39), which may be another explanation for the high
liking scores for ice cream.

The focus group with care staff reported that the fla-
vour intensity of the tomato soup was too low. Both focus
groups also mentioned that the liking of the tomato soup
texture increased with higher temperature. Temperature
has a high impact on flavour release and thereby, also on
the perception of flavour (40, 41). The flavour intensity
increased with the higher temperature due to increased
flavour retention (42) and the texture became less gritty.
The texture of all kind of foods is very important for both
the perception and liking of specific foods. For elderly
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people, it is of even higher importance since chewing and
swallowing difficulties (dysphagia) are very common (43).
The problem of dysphagia and product-specific texture
was pointed out in both focus groups. In this study, the
texture of the ice creams was significantly more liked than
the texture of the tomato soup.

Results from the focus group with care staff indicated
that the texture of the chocolate drink was beneficial for
the elderly people when taking oral medications. The
drink was very easy to swallow, which was also reported
in the focus group with the elderly participants. The slip-
pery texture of the chocolate drink was caused by the egg
protein ingredient (44).

It was pointed out in the discussions that there are large
variations in individual preferences, and participants in
both focus groups agreed that food should not be spicy,
but spices should be easily available to add to their foods
for those who wanted it.

It is interesting to note that the elderly people pre-
ferred being served food that was already plated, while
the staff suggested that buffet serving was popular. The
difference between the two focus groups results may be
caused by the fact that the elderly people may sometimes
find it hard to serve themselves due to tremor or weak-
ness (45), while the staff may like to increase the inde-
pendence of the elderly people and allow them to make
independent choices. A more family-like situation may be
possible if the staff were to eat together with the elderly
people, as pointed out in the focus group with care staff.
In earlier studies, so-called educational meals have been
shown to be a trigger for a higher food intake, and the so-
cial dimension of the meal would also be of importance
for well-being (46, 47).

The packaging of food should suit the product;
one-portion sized package is preferred. If all the food is
not taken out of the package, it should be possible to re-
seal it. Both relevant and appealing information on the
package are of importance.

From the results in this study it is promising that en-
ergy-rich and protein-enhanced in-between meals were
highly liked. Both savoury and sweet products reached
high liking scores. It has also shown the importance of
the sensory aspects of the food. In line with Okkels et
al. (30), it was clear that product specific colours, tastes
and flavours, and textures were the driving factors for
liking of the in-between-meal products. One way to
design meals for elderly people could be to offer them
nutritious in-between meals in order to be able to serve
what is both liked and needed to prevent them becoming
malnourished.

Limitations

The number of participants in this study was low due to
the small number of cognitively robust elderly persons
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living at the care home or free-living with home care. The
results should, therefore, be regarded only as indications
of how to further develop and manage enriched in-be-
tween meals for elderly people.

The serving of the samples of in-between meal food prod-
ucts was not randomised for practical reasons. The test was
held at the care home and there was no equipment available
to keep sample temperature uniform throughout the test.

Conclusion
The results are of importance to guide producers of food de-
signed for elderly people and for the health care in the ambi-
tion of avoiding malnutrition. It could be concluded that it is
possible to produce highly-liked energy and protein enriched
in-between meal products designed for elderly people. The
temperature was shown to have great impact on the liking of
texture, taste and flavour. Preferred in-between meals should
be colourful and have a small portion size.

For future applications, a wider range of protein and
energy enriched products should be produced and served
as in-between meals.
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