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A B S T R A C T   

Older adults, who have developed motoric eating difficulties as in Parkinson’s disease have difficulty consuming 
foods with common tableware. They may be offered alternative servings developed for eating by their fingers. 
The present study investigated which kind of vegetables and cooking techniques suited this consumer group in 
order to accomplish a high level of acceptance. Vegetable preferences in Swedish adults older than 65 years (n =
97) were initially measured by a survey tool followed by digital focus groups. The findings were used to develop 
vegetable finger foods for older adults with motoric eating difficulties. The vegetable preferences among those 
with motoric eating difficulties did not differ in comparison to a more general older adult population. Among the 
vegetables, broccoli, carrot, tomato, cauliflower and red bell pepper were highly appreciated. However, for those 
with major eating difficulties, the choice of vegetables was restricted to fewer textures, which were more easily 
processed in the mouth. Vegetables served as snacks, traditionally on the plate, or deep-fried were considered 
most appropriate as finger foods. Finally, attractive meals for older adults unable to eat with common cutlery 
should also be accompanied with other nutritive finger foods servings.   

1. Introduction 

Vegetables are an important component of a healthy diet (World 
Health Organization [World Health Organization, 2019). They are good 
sources of vitamins, minerals, fibre and other beneficial non-nutrient 
substances, such as plant sterols, flavonoids, and other antioxidants 
(Barrett et al., 2010; Boeing et al., 2012; Aune et al., 2017). The inclu-
sion of plant foods naturally rich in fibre as part of a daily diet reduces 
the risk of cardiovascular disease (Hartley et al., 2013; Aune et al., 
2017), type 2 diabetes (Cooper et al., 2012; Li et al., 2014) and some 
forms of cancer (Bradbury et al., 2014; Aune et al., 2017). In addition, 
soluble fibre can help maintain normal intestinal function by reducing 
constipation (Sturzel and Elmadfa, 2008) and encourage the growth of 
intrinsic probiotic microflora (Hamilton-Miller, 2004). Studies suggest 
that adequate fruit and vegetable intakes in older adults can prevent the 
onset or exacerbation of geriatric conditions, such as cognitive impair-
ment, falls and walking disability (Nicklett and Kadell, 2013). According 
to Loef and Walach (2012), an increased intake of vegetables may be 
associated with a lower risk of dementia and slower rates of cognitive 
decline in older adults. However, a survey of Swedish older adults 
indicated that most do not eat the recommended amount of vegetables 

(National Food Agency, 2018). 
According to the Swedish Board of Agriculture (2015), the con-

sumption of fresh vegetables has increased by 170% and prepared 
vegetables by 200% since 1960. A national survey of the dietary patterns 
in Sweden showed that older adults aged 65–80 years eat more fruit and 
vegetables than younger adults aged 18–30 years (National Food 
Agency, 2012). However, only 24% of older women and 15% of older 
men had a fruit and vegetable intake in line with the dietary guidelines 
(National Food Agency, 2018). Several studies have also shown that 
older women generally eat more fruit and vegetables than older men 
(Nicklett and Kadell, 2013; Swedish National Food Agency, 2012). The 
national survey of dietary patterns in Sweden in 2011 showed that the 
mean intake of vegetables among older men aged 65–80 years was 169 g 
a day and the mean intake among older women aged 65–80 years was 
178 g a day (National Food Agency, 2018). Strategies to increase 
vegetable intake are therefore essential. However, since the older adult 
population is heterogenous and ranges from those who are younger and 
healthy to those who are older and ill (Koehler and Leonhaeuser, 2008), 
various strategies targeting different populations are needed. 

It is widely known that declining physical and cognitive abilities 
have a negative impact on older adults’ food practices and dietary 
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intakes (Appleton et al., 2016). Older adults with functional limitations 
and disabilities face difficulties in procuring, preparing and eating food 
and meals (Nicklett and Kadell, 2013). For older adults with motoric 
eating difficulties, handling a knife and fork, and eating according to the 
cultural norms surrounding a meal, can be challenging (Forsberg et al., 
2022a). This population group may, therefore, benefit from finger food 
meals, where the meal components are easy to grip with the fingers and 
transport to the mouth (Forsberg et al., 2022b). Knowledge about 
preferences and demands are essential in order to design attractive 
vegetable finger foods that are functionally acceptable and will be 
appreciated by older adults with motoric eating difficulties. 

This study, therefore, addresses vegetable preferences among adults 
older than 65 years of age with motoric eating difficulties. An explan-
atory sequential mixed method design was used, which involves col-
lecting quantitative data initially and then exploring the quantitative 
results by collecting qualitative data. In the first phase of the study, a 
survey regarding overall vegetable preferences was conducted in a 
general older adult population. In the second phase, focus groups were 
held to explore the survey results based on the preferences and demands 
of older adults with motoric eating difficulties. 

2. Material and methods 

Older adults with motoric eating difficulties have previously been 
difficult to recruit for quantitative studies (Forsberg et al., 2022b), 
which can make it difficult to generalise research findings to the target 
population. A mixed method explanatory sequential approach, as 
described by Creswell (2014), was therefore chosen. The design builds 
on two phases; first a quantitative phase investigating vegetable pref-
erences in a more general older adult population and then a second 
qualitative phase discussing the quantitative results from the perspec-
tives of those with motoric eating difficulties (Fig. 1). 

2.1. Survey 

A survey created in EyeQuestion® (version 4.11.68, Logic8 BV, The 
Netherlands) was digitally distributed to Swedish adults aged 65 years 
and older using social media, such as Facebook and Messenger. The goal 
was to obtain 100 respondents during the test period (November 18, 
2020–February 1, 2021). 

2.1.1. Questionnaire 
The first part of the questionnaire included demographic questions 

about gender, age, living accommodation and chewing difficulties. The 
second part, reported in Table 1, included five closed-ended questions 
concerning vegetable preferences regarding type, colour, preparation 
methods, texture and finger food presentation, followed by open-ended 
questions to provide respondents with the opportunity to add comments. 
The participants were able to pick as many options as they wanted. The 
twenty-nine vegetables selected for this study were based on the study 
“Fruit and vegetables liking among European elderly according to food 
preferences, attitudes towards food and dependency” (Mingioni et al., 
2016). However, potatoes, spinach, onion and kale were excluded from 
the study because potatoes are traditionally included in most Swedish 
dishes, and onion, spinach and kale were considered difficult to use in 
the development of more intact finger foods. Pictures of the vegetables 
were presented in the questionnaire with the question “which vegetables 

do you like?“; the photos were taken from Pixabay.com. 

2.1.2. Respondents 
Ninety-seven older adults aged between 65 and 84 years (31% male 

and 69% female) participated in the study. All of them lived in their own 
home and only 5% reported that they had some minor chewing diffi-
culties (Table 2). Of those reporting minor chewing difficulties, four 
suffered from dental problems, such as missing teeth, brittle teeth, 
waiting for implants, and one suffered from jaw arthritis. 

2.1.3. Statistical analysis 
Initially, descriptive statistics were analysed using frequency (F) and 

percent (%) to describe both the sample and vegetable preferences. 
Group comparisons were conducted in SPSS (IBM SPSS Statistics, 

Fig. 1. Overview of the study design.  

Table 1 
An overview of the questionnaire and response options used in the survey.  

Questions: Options: 

What colours of vegetables do you like? Dark green/light green/yellow/orange/ 
red/purple/white 

Which vegetables do you like? Broccoli/Brussels sprout/carrot/green, 
yellow, orange, red bell pepper/tomato/ 
corn/asparagus/zucchini/cucumber/ 
aubergine/peas/Haricot verts/celery/ 
celeriac/beetroot/parsnip/Romanesco/ 
cauliflower/mushroom/sweet potato/ 
butternut squash/avocado/beets/ 
artichoke/fennel/radish 

If other vegetables, which?  
What preparation methods for 

vegetables do you prefer? 
Raw/boiled/fried/stir-fried/oven 
baked/puréed/other technique 

If other preparation methods, which?  
Why do you like the chosen preparation 

methods?  
Which textures of vegetables do you 

like? 
Crispy with a lot of chewing resistance/ 
crispy with some chewing resistance/ 
soft/smooth/other texture 

If other texture, which?  
If you are going to eat vegetables with 

your fingers (finger foods), which 
ways of serving finger foods do you 
prefer? 

Served … traditionally on the plate/ 
vegetable snacks/skewer/wrapped in 
bread/in croustades/deep-fried/stuffed 
vegetables/wrapped in lettuce/with 
gripping tool/nachos/other serving 
suggestion 

If other serving suggestion, which?   

Table 2 
Demographic data of the total sample (n = 97) and gender, presented in fre-
quency (F) and percent (%).  

Age Total [F, %] Male [F, %] Female [F, %] 

65–74 years 71 (73) 16 (23) 55 (77) 
75–84 years 26 (27) 14 (54) 12 (46) 
Gender 
Male 30 (31) – – 
Female 67 (69) – – 
Living accommodation   
In their own home 97 (100)  – 
Chewing difficulties 
No chewing difficulties 92 (95) 29 (32) 63 (68) 
Yes, minor chewing difficulties 1 (1) 0 (0) 1 (100) 
Sometimes, certain foods 4 (4) 1 (25) 3 (75)  
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version 26, USA) using Chi-square for independence, calculating the 
Yates Correction for Continuity and Phi-coefficient value (2 by 2 tables) 
to explore differences in preferences between men and women. 

2.2. Focus groups 

Online focus groups were used to explore the survey results from the 
viewpoint of the target group and to build an understanding of their 
demands in the development of finger food vegetable components. 

2.2.1. Digital interview guide 
A digital and interactive interview guide, building on the survey 

results previously obtained in the study was used to facilitate the focus 
groups. The slides displayed the most liked vegetables (chosen by a 

frequency [F] of 70–89 respondents) and preferred serving suggestions 
for vegetable finger foods (chosen by F 21–69 participants) (Figs. 2 and 
3). The discussion focused on the relevance of the results, vegetable 
preferences, and demands in relation to persons with motoric eating 
difficulties. Keywords, including texture, preparation methods, and 
function, were added to the slides to facilitate the discussion. The veg-
etables and finger food serving suggestions that were most liked and 
considered optimal for their relatives were selected by the participants 
in consensus. Three other finger food components (flatbreads, beef rolls 
and brown sauce) were evaluated during the focus groups, but these 
results have been published separately (Forsberg et al., 2022c). The 
focus groups, which were transcribed simultaneously, lasted approxi-
mately 1.5 h. A short summary of overall reflections of the discussion 
was compiled after the focus group. 

Fig. 2. Picture used to discuss and select the vegetables that are most preferred and most suitable. Photo courtesy of Pixabay.com.  

Fig. 3. Picture used to discuss and select the most suitable ways of serving vegetable finger foods. Photo courtesy of Pixabay.com.  
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2.2.2. Focus group participants 
Six participants, divided into two focus groups, were recruited; five 

were spouses of older adults with Parkinson’s disease, while one was 
diagnosed with Parkinson’s disease. The participants were female, be-
tween 64 and 80 years old, and all six held leading positions in two 
Parkinson coalitions. Recruitment was conducted by the Scanian Par-
kinson coalition. An information letter was sent out describing the study 
and the terms for participation. Written consent and contact details were 
obtained according to an advisory statement from the Swedish Ethical 
Review Authority (Dnr: 2019–01691). 

2.2.3. Qualitative data analysis 
A classical transcript analysis with a sorting/clustering approach, as 

described by Lawless and Heymann (2010), was chosen for this study. 
This is a straightforward method abridged from a method described by 
Krueger and Casey (2009). The transcript notes and summaries were 
read several times before the main particulars, concerning vegetable 
preferences in relation to the needs of persons with motoric eating dif-
ficulties, were extracted from the notes. Descriptions of the key findings 
were then produced. 

3. Results 

3.1. Survey 

3.1.1. Vegetable preferences 
The most preferred vegetables were broccoli, carrot, tomato, aspar-

agus, avocado, cauliflower, mushroom, beetroot, red bell pepper, hari-
cot verts and peas (Frequency [F] 70–89) (Table 3). When asked to state 
other vegetables that they liked, the participants reported different 
kinds of lettuce, kale, cabbage, onions, leeks, wax beans and Jerusalem 
artichokes. Apart from radish and green bell pepper, there was no sig-
nificant difference between the preferences of male and female 

respondents. 

3.1.2. Colour, texture, and preparation methods 
Red, dark green, yellow, orange, and light green were the colours of 

vegetables that were most liked (F 53–83) (Table 4). Oven baked, raw 
and boiled were the most preferred preparation methods for vegetables 
(F 71–83) (Table 4). Although differences were small, male respondents 
preferred raw vegetables and female respondents oven baked. Other 
preparation methods that were appreciated were grilled, steamed and 
pickled vegetables and also soups, gratins and spreads/dips. The most 
preferred texture was crispy with some chewing resistance (F 78), fol-
lowed by crispy with a lot of chewing resistance (F 38) (Table 4). A 
variety of different textures were appreciated. There were no significant 
differences between male and female respondents. 

3.1.3. Finger food presentations 
The finger food serving suggestions that were most preferred were as 

vegetable snacks, traditionally on a plate, or on a skewer (F 41–69) 
(Table 5). Another serving suggestion that was appreciated was oven- 
baked vegetables as finger foods. Some type of gripping tool and 
croustades were liked more by male respondents than by female re-
spondents, but there was only a significant difference for croustades 
(Table 5). 

Table 3 
The older adults’ (n = 97) vegetable preferences presented in frequency (F) and 
percent (%) for the total sample and in percent for males and females.  

Vegetables Total [F, %] Male [%] Female [%] 

Broccoli 89 (92) 87 94 
Carrot 89 (92) 97 90 
Tomato 85 (88) 97 90 
Asparagus 83 (86) 90 84 
Avocado 80 (82) 80 84 
Cauliflower 80 (82) 87 81 
Mushroom 79 (81) 80 82 
Beetroot 76 (78) 73 81 
Red bell pepper 73 (75) 77 75 
Haricot verts 71 (73) 77 72 
Peas 70 (72) 77 70 
Brussels sprouts 69 (71) 67 73 
Cucumber 69 (71) 77 69 
Radish* 65 (67) 87 58 
Parsnip 64 (66) 63 67 
Artichoke 57 (59) 73 52 
Yellow bell pepper 54 (56) 57 55 
Fennel 51 (53) 63 48 
Orange bell pepper 50 (52) 47 54 
Zucchini 49 (51) 50 51 
Celeriac 48 (49) 57 46 
Corn 47 (48) 50 48 
Aubergine 43 (44) 53 40 
Beets 43 (44) 37 48 
Green bell pepper* 33 (34) 57 24 
Celery 31 (32) 37 30 
Sweet potato 29 (30) 30 30 
Romanesco 22 (23) 10 28 
Butternut squash 12 (12) 13 12 
Other vegetables 5 (5) – – 

*Chi-square analysis indicates a significant difference (p<0.05) in proportion 
between male and female and within gender 

Table 4 
The older adults’(n = 97) preferences regarding colour, preparation method and 
texture of vegetables. The results are presented in frequency (F) and percent (%) 
for the total sample and in percent for males and females.  

Colour Total [F, %] Male [%] Female [%] 

Red 88 (91) 77 84 
Dark green 79 (81) 60 52 
Yellow 58 (60) 83 94 
Orange 56 (58) 50 61 
Light green 53 (55) 57 61 
White 25 (26) 30 24 
Purple 16 (16) 20 15 
Preparation methods 
Oven baked 83 (86) 77 90 
Raw 80 (82) 87 81 
Boiled 71 (73) 77 72 
Stir-fried 52 (54) 50 55 
Fried 50 (52) 47 54 
Puréed 24 (25) 27 24 
Other cooking techniques 7 (7) – – 
Texture 
Crispy with some chewing resistance 78 (80) 83 79 
Crispy with a lot of chewing resistance 38 (39) 37 40 
Soft 18 (19) 30 13 
Smooth 8 (8) 13 6 
Other texture 2 (2) – –  

Table 5 
The older adults’ (n = 97) preferences regarding ways of serving vegetables as 
finger foods. The results are presented in frequency (F) and percent (%) for the 
total sample and in percent for males and females.   

Finger food presentations 
Total [F, %] Male [%] Female [%] 

Served as vegetable snacks 69 (71) 67 73 
Served traditionally on the plate 63 (65) 63 66 
Served on a skewer 41 (42) 40 43 
Served as stuffed vegetables 31 (32) 30 33 
Served with some type of gripping tool 28 (29) 49 27 
Served wrapped in bread 23 (24) 23 24 
Served deep-fried 22 (23) 30 19 
Served with nachos 21 (22) 23 21 
Served wrapped in lettuce 16 (16) 13 18 
Served in croustades* 11 (11) 23 6 

* Chi-square analysis indicates a significant difference (p<0.05) in proportion 
between male and female and within gender 
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3.2. Focus groups 

The vegetables that were liked most in the survey were validated by 
the focus group participants and they found the results to be represen-
tative of the vegetables that they ate on a regular basis. In addition, 
when the participants were asked to select six of the 11 vegetables for 
further development of finger food components, five of the six chosen - 
tomatoes, red pepper, cauliflower, broccoli, and carrot - were the same 
in both focus groups. However, the first focus group also chose peas 
whereas the second focus group chose haricot verts. 

The demand for texture varied; four of the participants reported that 
their spouses had severe chewing and swallowing difficulties. They 
described potentially life-threating situations relation to the swallowing 
of foods. They avoided haricot verts and asparagus, because they were 
considered too stringy, and some tomatoes with thick skins due, to the 
risk of choking. Rucola was not included in the study but was also 
mentioned as potentially unsafe to eat. Choosing the right vegetables, 
based on their texture, was therefore considered important. According 
to the participants, some vegetables, such as carrot, broccoli and cauli-
flower, needed some preparation to be rendered optimal due to their 
harder texture. Oven-baked and blanched carrots, broccoli and cauli-
flower were preferred since this made the vegetables tender but still firm 
to bite. In addition, vegetables that were considered difficult to eat, such 
as peas and avocado, could be prepared as purees and used as dips. 
Grated vegetables were also avoided since they could potentially cause 
choking. Oven-baked vegetables were appreciated and commonly eaten 
since this method of preparation enhanced the flavour of the vegetables 
and they were considered easy to eat with the fingers. 

The participants in both focus groups were generally in agreement 

regarding the serving suggestions for finger foods. Both focus groups 
thought that the most beneficial serving suggestions for vegetables as 
finger foods were as vegetable snacks, breaded/deep-fried vegetables, or 
with some sort of gripping tool; however, a gripping tool needs to be 
modified so that the handle is motorically optimal. For persons with 
more severe eating difficulties, a gripping tool was not considered a 
good option. In the focus group with spouses of persons with major 
eating difficulties, serving the vegetables traditionally on the plate as 
part of a regular meal was considered a beneficial option. They did not 
see a difference between serving cooked vegetables on the plate and 
serving vegetable snacks, as long as the other components (sauce, meat) 
were placed separately on the plate. Moreover, one focus group thought 
that stuffed vegetables were beneficial as these were bite sized and could 
be combined with different flavours and textures. The stability and ca-
pacity of dips and topping to stick to, for example, a nacho chip was 
considered important for manoeuvrability. The spouses also described 
how persons with visual difficulties, such as blurry vision and colour and 
distance acuity, found it complicated to eat independently (See Fig. 4). 

4. Discussion 

4.1. Vegetable preferences 

In this study, vegetable preferences among older adults with motoric 
eating difficulties did not differ in comparison to the preferences of a 
more general older adult population. The preferred vegetables were 
broccoli, carrot, tomato, asparagus, cauliflower, avocado, mushrooms, 
beetroot, red bell pepper, haricot verts and peas. Most of these findings 
are in line with the preferences of Finnish older adults as reported in the 

Fig. 4. The most appreciated and optimal vegetables and vegetable finger food presentations for those with motoric eating difficulties. Photo courtesy of Pi 
xabay.com. 
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study by Mingioni et al. (2016). In addition to cabbage, potatoes and 
parsley, which were not included in the present study, the vegetables 
that were preferred by Finnish older adults were cucumber, cauliflower, 
carrot, beetroot, broccoli, green peas, mushrooms, red bell pepper, 
Brussels sprouts and green beans (Mingioni et al., 2016). Azzolina et al. 
(2010) found that the preferences for fruits, vegetables and legumes 
varied between countries, highlighting that knowledge concerning cul-
tural preferences is important in being able to meet nutritional recom-
mendations. Sweden and Finland share a cultural background and 
climate, which may be reflected in similar preferences for vegetables. 
However, numerous group and individual-level predictors, such as 
health status, geographic/physical environment, gender, marital status, 
household composition, social support, ethnicity, socioeconomic status, 
and dietary knowledge, will influence vegetable intake (Nicklett and 
Kadell, 2013). 

Mingioni et al. (2016) found that Finnish older adults were more 
selective and neophobic towards fruit and vegetables than older adults 
from Poland, Spain, the United Kingdom and France. According to 
Elmadfa and Freisling (2009), this may be because the availability of 
fruit and vegetables has been limited in the Northern countries. The 
consumption of vegetables was low in the Nordic countries before the 
20th century and often limited to peas, cabbage, leeks, onions, carrots, 
rutabaga, parsley roots, turnips, kale, and pulses. In the first third of the 
20th century the interest in vegetables grew and tomatoes, cucumbers 
and peppers became frequently consumed, followed by broccoli, lettuce 
and Chinese cabbage (Andersen et al., 2019). However, a recent study 
found that there has been a linear increase in the intakes of vegetables, 
fruits, pulses, nuts, and berries among 70-year olds between 1971 and 
2016 (Samuelsson et al., 2019). 

Avocado, chicory, turnip, sweet corn, lentils, artichoke, aubergine, 
fennel and spinach were less preferred by Finnish older adults (Mingioni 
et al., 2016). However, in the present study, avocado was highly 
appreciated, with 80 participants reporting that they liked avocados. An 
explanation for this difference may lie in that, for quite some time, 
Swedes have been seen as so-called “early adopters” due to their will-
ingness to try novel foods (Ritchey et al., 2003). Nevertheless, somewhat 
more modern or sensorially characteristic types of vegetables, such 
artichoke, corn, fennel, and aubergine, were only moderately appreci-
ated, while butternut squash, Romanesco, sweet potato, celery, and 

green bell pepper were clearly those that were least liked. 
Although radish and green bell pepper were significantly more 

appreciated by male respondents, this study did not show any large, 
general differences in vegetable preferences between female and male 
respondents. The finding that older males favoured pungent vegetables, 
such as radish and green bell pepper, was interesting in relation to the 
recent findings by Appleton et al. (2019), which suggest that adolescent 
males prefer vegetables with more subtle sensory properties. According 
to that study, the promotion of vegetables with sweeter tastes, more 
delicate flavours and brighter colours may be a promising route for 
increasing vegetable consumption specifically in males. 

4.2. Importance of texture and functionality 

The vegetable preferences did not differ among a more general older 
adult population. Among those experiencing major eating difficulties, 
texture was however found to be an important factor for determining 
vegetable choice. In this group, asparagus and haricot verts were avoi-
ded due to the stringy texture and peas and avocado were considered 
difficult to eat, due to lack of fine motoric skills. After excluding the least 
preferred and functionally suboptimal vegetables, this group was left 
with a considerably narrower range of choices, limiting vegetable op-
tions significantly (Fig. 5). Since chewing and swallowing difficulties are 
common among those with progressed Parkinson’s disease and atypical 
Parkinsonism (Kwon and Lee, 2019), fine, soft and smooth textures that 
require moderate chewing and is safe to swallow may be optimal for 
finger foods (Forsberg et al., 2022b). With regard to preparation 
methods, oven baked, raw and boiled were the most preferred prepa-
ration methods for vegetables among both a general older adult popu-
lation and those with motoric eating difficulties. Mingioni et al. (2016) 
found that all preparation methods, including steamed, fried, raw, 
gratin, baked, braised, plain boiled and soup, were well liked by Euro-
pean older adults. However, braised and boiled vegetables and vege-
table soup received the highest mean liking scores. This may indicate 
that the choice of cooking technique depends on the type of vegetable 
and dish. Moreover, due to their low viscosity, soups are not optimal as 
finger foods and are difficult to manage for those with motoric eating 
difficulties (See Fig. 5). 

Fig. 5. The vegetable choice process model for older adults with eating impairments, inspired by that of Sobal and Bisogni (2009). Photo courtesy of Pixabay.com.  
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According to the focus group participants, vegetables as finger foods 
were preferably served as vegetable snacks, traditionally on the plate, 
deep-fried, or with some type of gripping tool/skewer. Forsberg et al. 
(2022a) found that, unlike other foods, eating vegetables with the fin-
gers was not considered inappropriate. Several of the participants re-
ported that they regularly ate fruit and vegetables with their fingers 
(Forsberg et al., 2022a) and that the appropriateness of finger foods was 
dependent on texture, size, shape, and manoeuvrability (Forsberg et al., 
2022a). Vegetables are also easily prepared in handy chunks or sticks 
and often have a non-sticky surface. Gripping tools and skewers may not 
be functionally possible for those with major motoric eating difficulties 
who experience severe motor symptoms, such as tremor and reduced 
fine motor skills. 

A variety of colours of vegetables were appreciated by the partici-
pants in this study. This corresponds with several studies reporting that 
colour is important for meal acceptability and food intake (Wendin 
et al., 2021; Meiselman and MacFie 2012; Nordlander et al., 2019; 
Mahadevan et al., 2014; Forsberg et al., 2022b). It may, therefore, be 
optimal to use a variety of colours of vegetables when tailoring vege-
table finger foods, both to increase acceptance and the intake of vitamins 
and minerals. However, Parkinson’s disease is associated with various 
visual symptoms, such as reduced visual acuity for all colours tested at 
various levels of contrasts except for yellow at low contrast (Armstrong, 
2011; Gupta et al., 2019) (See Fig. 5). A previous study concerning 
important sensory attributes among older adults with motoric eating 
difficulties showed that it was important to separate the meal compo-
nents on the plate. This may help in distinguishing the different meal 
components and facilitate autonomous eating for the target population. 

4.3. Generalisability, validity and transferability 

Since it has been difficult to reach out to the target group in our 
previous studies, we decided to apply a new approach in the data 
collection for this study. By conducting a mixed method sequential 
design, where the first quantitative phase was conducted with a more 
general older population, we were able to reach a larger sample. 
Although the survey was not conducted with the target population, the 
preferences for type, preparation methods and colour did not differ from 
the target groups’ preferences. These may, therefore, be representative 
of an overall Swedish older adult population. Since all participants were 
of Swedish descent, the preferences of those who were born abroad may 
differ. However, in the study by Johannesson et al. (2021), 48% of older 
adults migrating to Sweden 20 years ago reported that they had changed 
their food habits since moving, and their fruit and vegetable intake had 
increased. There were also more female participants in this study, which 
may have resulted in less pronounced gender differences. The findings in 
this study may, therefore, only be transferable to Swedish and Scandi-
navian older adults. Generalisability of the requirements related to 
texture may also depend on type of disease causing the motoric diffi-
culties and severity of eating difficulties. 

The focus groups offered important insights into the texture and 
functional requirements of vegetables and vegetable finger foods that 
are important to consider in the development of vegetable finger foods 
for the specific target population. Although only one of the six partici-
pants in the focus groups had been diagnosed with Parkinson’s disease, 
and the preferences and demands described in the study are not from a 
primary source, the descriptions come from spouses with experience of 
caring for their partners. Since they currently prepare the meals on a 
daily basis and have done so for a long time during the progression of the 
disease, the descriptions should be considered reliable. This approach 
may compromise generalisability and transferability, however it is a 
feasible way to make the voices of the target group heard. 

It can be difficult to manage large focus groups online (Kite and 
Phongsavan, 2016) so it was decided to conduct the focus groups in 
small online groups. In addition, large groups may also negatively in-
fluence the depth of the discussion (Kite and Phongsavan, 2016), leading 

to results that are less in depth. Smaller groups gave the participants 
time to elaborate on their partner’s preferences and experiences on a 
deeper level. This was valuable for the purpose of the study and, since 
contrasts in the demand for texture and function were observed, did not 
influence interaction. 

5. Conclusion 

The present study has added valuable insights to guide the devel-
opment of vegetable finger foods that are enjoyed by the target popu-
lation and acceptable to eat with the fingers. For those with major 
motoric eating difficulties, vegetable choices are clearly affected by the 
reduced ability to grip and hold, as well as to chew and swallow. The 
development of vegetable finger foods requires careful selection of the 
types of vegetables and preparation methods to ensure products that are 
safe and that will be appreciated. This study shows that vegetables as 
finger foods are preferably served as vegetable snacks, traditionally on 
the plate, or deep-fried. However, the vegetable finger foods should be 
further refined and combined with other finger food components to 
create attractive finger food meals. 

Ethical approval 

Ethical approval was received by an advisory statement from the 
Swedish Ethical Review Authority (Dnr: 2019–01691). 

Funding 

The study is part of the project “Finger foods -A vehicle to prevent 
malnutrition, maintaining physical and social health as well as quality of 
life among older adults” funded by The Kamprad Family Foundation for 
Entrepreneurship, Research and Charity, Sweden. Reference number: 
20180029. 

Implications for gastronomy 

This paper adds knowledge to the subject of gastronomy in several 
ways. Initially the paper describes preferences for vegetables, including 
colour, preparation methods and texture, among both a more general 
older adult population and those with motoric eating difficulties. This 
study also adds insights relating to the development of vegetable finger 
foods for older adults. For example, how to serve finger foods so that 
they are acceptable to eat with the fingers. In addition, older adults 
functional and textural demands regarding vegetables in relation to 
motoric eating difficulties are described. 
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Skjöldebrand, C., 2021. Liking, preference and practical implications of protein and 
energy enriched in-between-meals designed for elderly people. Food Nutr. Res. 65. 

World Health Organization [WHO], 2019. Increasing Fruit and Vegetable Consumption 
to Reduce the Risk of Noncommunicable Diseases. Retrieved from. https://www.wh 
o.int/elena/titles/fruit_vegetables_ncds/en/. 

S. Forsberg et al.                                                                                                                                                                                                                                

https://doi.org/10.1016/C2015-0-06078-6
https://doi.org/10.1016/C2015-0-06078-6
https://doi.org/10.1093/ije/dyw319
https://doi.org/10.1007/s00394-015-1130-8
https://doi.org/10.1016/j.foodqual.2019.02.007
https://doi.org/10.1016/j.foodqual.2019.02.007
https://doi.org/10.3390/nu12092746
https://doi.org/10.1080/10408391003626322
https://doi.org/10.1007/s00394-012-0380-y
https://doi.org/10.3945/ajcn.113.071357
https://doi.org/10.3945/ajcn.113.071357
https://doi.org/10.1038/ejcn.2012.85
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref10
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref10
https://doi.org/10.1111/j.1753-4887.2009.00175.x
https://doi.org/10.1080/21551197.2022.2025970
https://doi.org/10.1080/21551197.2022.2025970
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref14
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref14
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref14
https://doi.org/10.1016/j.ijgfs.2022.100516
https://doi.org/10.1016/j.ijgfs.2022.100516
https://doi.org/10.1002/mdc3.12821
https://doi.org/10.1136/pgmj.2003.015339
https://doi.org/10.1002/14651858.cd009874.pub2
https://doi.org/10.1186/s42779-021-00115-2
https://doi.org/10.12688/f1000research.10427.1
https://doi.org/10.12688/f1000research.10427.1
https://doi.org/10.1159/000115342
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref22
https://doi.org/10.14802/jmd.19048
https://doi.org/10.14802/jmd.19048
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref23
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref23
https://doi.org/10.1007/s12603-012-0097-x
https://doi.org/10.1136/bmjopen-2014-005497
https://doi.org/10.1111/jhn.12095
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref27
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref27
https://doi.org/10.1016/j.foodqual.2016.01.003
https://www.livsmedelsverket.se/globalassets/publikationsdatabas/rapporter/2011/riksmaten_2010_20111.pdf
https://www.livsmedelsverket.se/globalassets/publikationsdatabas/rapporter/2011/riksmaten_2010_20111.pdf
https://www.livsmedelsverket.se/globalassets/publikationsdatabas/rapporter/2018/2018-nr-20-aldres-matvanor-i-sverige.pdf
https://www.livsmedelsverket.se/globalassets/publikationsdatabas/rapporter/2018/2018-nr-20-aldres-matvanor-i-sverige.pdf
https://doi.org/10.1016/j.maturitas.2013.05.005
https://doi.org/10.1016/j.maturitas.2013.05.005
https://doi.org/10.1177/2377960818817126
https://doi.org/10.1016/s0195-6663(02)00134-4
https://doi.org/10.1186/s12937-019-0493-8
https://doi.org/10.1007/s12160-009-9124-5
https://doi.org/10.1159/000115351
https://www2.jordbruksverket.se/download/18.7d09976314ed25cc1f6bd707/1438164110182/ra15_15.pdf
https://www2.jordbruksverket.se/download/18.7d09976314ed25cc1f6bd707/1438164110182/ra15_15.pdf
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref38
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref38
http://refhub.elsevier.com/S1878-450X(22)00063-4/sref38
https://www.who.int/elena/titles/fruit_vegetables_ncds/en/
https://www.who.int/elena/titles/fruit_vegetables_ncds/en/

	Vegetable finger foods - Preferences among older adults with motoric eating difficulties
	1 Introduction
	2 Material and methods
	2.1 Survey
	2.1.1 Questionnaire
	2.1.2 Respondents
	2.1.3 Statistical analysis

	2.2 Focus groups
	2.2.1 Digital interview guide
	2.2.2 Focus group participants
	2.2.3 Qualitative data analysis


	3 Results
	3.1 Survey
	3.1.1 Vegetable preferences
	3.1.2 Colour, texture, and preparation methods
	3.1.3 Finger food presentations

	3.2 Focus groups

	4 Discussion
	4.1 Vegetable preferences
	4.2 Importance of texture and functionality
	4.3 Generalisability, validity and transferability

	5 Conclusion
	Ethical approval
	Funding
	Implications for gastronomy
	Author statements
	Declaration of competing interest
	Acknowledgments
	References


