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a b s t r a c t

The number of visually impaired and blind people is rising worldwide due to ageing of the global
population, but research regarding the impact of visual impairment on the ability of a person to choose
food and to prepare meals is scarce. The aim of this study was threefold: to investigate factors deter-
mining the choices of food products in people with various levels of impaired vision; to identify obstacles
they face while purchasing food, preparing meals and eating out; and to determine what would help
them in the areas of food shopping and meal preparation. The data was collected from 250 blind and
visually impaired subjects, recruited with the support of the National Association of the Blind. The study
revealed that majority of the visually impaired make food purchases at a supermarket or local grocery
and they tend to favour shopping for food via the Internet. Direct sale channels like farmers markets
were rarely used by the visually impaired. The most frequently mentioned factors that facilitated their
food shopping decisions were the assistance of salespersons, product labelling in Braille, scanners that
enable the reading of labels and a permanent place for products on the shop shelves. Meal preparation,
particularly peeling, slicing and frying, posed many challenges to the visually impaired. More than half of
the respondents ate meals outside the home, mainly with family or friends. The helpfulness of the staff
and a menu in Braille were crucial for them to have a positive dining out experience. The results of the
study provide valuable insights into the food choices and eating experiences of visually impaired people,
and also suggest some practical implications to improve their independence and quality of life.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

The ability to undertake the activities involved in daily living is a
fundamental aspect of a person's functional independence and
quality of life (Lamoureux, Hassell,& Keeffe, 2004). On aworldwide
level, there are around 285 million visually impaired people, and in
Poland around 1.8 million people are registered with a visual
dysfunction (GUS, 2009). The number of visually impaired people is
globally on rise due to the ageing of the world population. Vision
impairment can have an impact across a broad spectrum of daily
life activities, and can affect the ability to choose food and to pre-
paremeals. If consumers with impaired vision are restricted in their
).
food choices, this might have implications on their overall level of
life satisfaction and their nutritional status. The research of V�agi,
De�e, Lelovics, and Lakatos (2012) indicated higher obesity in
males and a higher risk of malnutrition in blind females compared
to people without visual impairment. The researchers found that
blind and visually impaired people had many problems both in
shopping for food and preparing it for consumption. These diffi-
culties determined food choice, eating patterns and also affected
the BMI and body composition of blind and visually impaired
people.

Little research has been undertaken to understand the food
shopping and meal preparation experiences of blind and visually
impaired consumers. However, a review of the literature reveals a
few empirical studies that have investigated the needs of con-
sumers with a visual impairment when shopping (Baker, Stephens,
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& Hill, 2002; Baker, 2006; Dias de Faria, da Silva, & Ferreira, 2012;
Kulyukin & Kutiyanawala, 2010; Yu, Tullio-Pow, & Akhtar, 2015).
More research is needed to better understand the desires, expec-
tations and obstacles of blind people associated with the product
choices and the perception of internal and external food quality
cues.

The research of Baker (2006) shows that consumers with dis-
abilities, and in particular shoppers with visual impairments, want
more than structural accommodations; they want to be able to
participate, to be understood, and to feel like they belong in the
shopping environment. Shopping allows people with impaired
vision to be active agents in their own consumption decisions and
to establish their place in the marketplace. Childers and Kaufman-
Scarborough (2009) reported that persons with a visual impair-
ment purchased items online to the same degree as those without a
disability, while in the case of other disability types the level of
online shopping was significantly lower.

There is an extensive body of literature on sighted consumers’
preferences, levels of satisfaction, expectations and needs. These
aspects include e.g. the effect of products appearance on the
amount of food consumed or on eating behaviours; the impact of
the context of consumption on the degree of liking products/meals;
wellbeing studies; the emotional responses of consumers in rela-
tion to products, brands and packaging (Spinelii et al., 2015; Vad
Andersen & Hyldig, 2015; Ares, De Saldamando, Gim�enez, &
Deliza, 2015; Wadhera & Capaldi-Phillips, 2014; Edwards, Hart-
well,& Brown, 2013). Many of these issues have not been addressed
in the research on visually impaired people. Therefore, we are far
less acquainted with the needs and expectations of visually
impaired consumers as compared to those of sighted consumers.

As noted in Merabet and Pascual-Leone (2010), a systematic
review indicated that blind individuals (especially those who were
blind from birth or from very early in life) revealed comparable and
in some cases even superior behavioural skills when compared to
sighted subjects (including behavioural and cognitive perceptions,
speech discrimination, verbal memory recall, finer tactile discrim-
ination thresholds, perceptions in the auditory domain, auditory
discrimination and spatial sound localisation). This indicates that
despite years of early onset blindness, the brain retains an
impressive capacity for visual learning. Such skills are necessary for
blind people in their everyday functioning and in dealing with
multiple barriers. These discriminatory abilities related to percep-
tion are also necessary during food shopping andmeal preparation.
Doets and Kremer (2016) point out that when gustatory and ol-
factory functioning decline with age, the role of visual cues may
therefore become stronger.

Realistically, the world of visually impaired people is quite
different than that of sighted persons, due to their lack of a visual
perception of the environment and to the difficulties they face
related to daily functioning. Thus, the following questions arise:
What are the important factors for people with impaired vision
when choosing a food product? Are they restricted in their food
choices? Do they use the full range of food products available in
food shops? What are the sensory factors they pay attention to
while shopping? And what obstacles do they face when preparing
meals?

Therefore, the main aim of this research project was to gain
insights into the factors determining the choices of food products
by people with various levels of impaired vision, to identify the
barriers they face while purchasing food, preparing meals and
eating out, and to evaluate what aids would be helpful for them in
food shopping and meal preparation. Such results can serve both
the public sector and food policymaking (e.g. labelling) but also can
contribute to better understanding of the needs of the visually
impaired by food producers and service providers e.g.
restaurateurs. A novelty of this research is to determine the
importance of sensory attributes in the selection of different group
products by visually impaired people. Learning about the sensory
perception of the visually impaired provides valuable insights into
and inspirations how to strengthen their sensory experiences.

2. Methods

2.1. Participants

The participants in the study comprised 250 respondents of
different ages and levels of impaired vision. A convenience sam-
pling procedure was used. Regarding the socio-economic charac-
teristics of the respondents, the majority were female (61.2%), aged
between 25 and 44 years (53.2%). 12% of the participants were aged
between 16 and 24 years, while 34.8% were over 44 years of age.
Almost 1/3 of the respondents lived in rural areas, and 37.2%
declared themselves to be residents of cities with above 200
thousand inhabitants. Most of the participants (79.2%) had a sec-
ondary or higher level education, and 20.8% had completed a
vocational and/or primary education. A plurality of respondents
were married (44%) while 38.4% were single. Detailed character-
istics of the sample group are provided in Table 1.

The respondents were divided into four distinctive categories,
according to their level of visual dysfunction. 41.6% of those
participating in the survey were completely blind; 22.8% had only a
sense of light; 15.2% reported that they could see very little and
were unable to recognise the details on packaging or read infor-
mation, even under favorable lighting conditions; while 20.4%
could see very little but could read information written in a large
font and recognise the details on packaging under conditions of
favorable lighting. It was found that 56% of the respondents had
possessed their vision dysfunction from birth, 34% had lost their
vision slowly due to a disease, and 10% had undergone a rapid loss
of vision due to an accident or injury.

2.2. Structure of the questionnaire

The questionnaire was developed in close cooperation with the
blind and visually impaired respondents. A draft version was pre-
tested with eight respondents with various levels of vision
impairment. The pre-test was sent electronically to check whether
some important issues had not been omitted taking into account
the target group, if the questionnaire was not too long and whether
completing it caused problems. Then, following the recommenda-
tions of the respondents, relevant corrections to the draft version of
the questionnaire were introduced to facilitate the data collection
process. The final questionnaire contained 29 questions in the form
of single-choice, multiple-choice and open-ended questions.

The questionnaire consisted of five main sections: I. Food
shopping behaviour, II. Factors affecting food choice, III. Role of
sensory aspects in food shopping decisions, IV. Meal preparation
and eating out of home and V. Solutions to facilitate food shopping
and meal preparation.

Section I focused on the way visually impaired people shop, the
places where they buy food and factors enabling them to do their
food shopping. Respondents were asked in a multiple-choice
question to indicate if they do shopping alone, with family, with
a friend, with a helper, family/friends do shopping, with support
from shop assistants'. Considering the places of shopping, partici-
pants could choose multiple items (e.g. local, shop/grocery, super-
market, market/bazaar and Internet). To identify factors enabling
respondents to do food shopping independently an open-ended
question “What would help you to do food shopping indepen-
dently” was used.
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Section II aimed at identifying determinants of food choices, use
of information on food labels and brand loyalty. The participants
were asked in a multiple choice question to select factors they pay
attention to when choosing food including extrinsic attributes such
as price, brand, package size, nutritional value and intrinsic prop-
erties related to taste/flavor. To get insights into the information
needs of the visually impaired and to identify the important ele-
ments of product labeling in Braille, respondents indicated what
kind of information on food labels they would welcome in Braille,
e.g. product name, price, expiry date, storage conditions among
others. To learn more about the selection of products of visually
impaired people they were asked in single-choice question to
specify whether the brand products they purchase “are the same
for years”, “change according to friends/family's recommenda-
tions”, “change according to shop assistants' recommendations” or
“change under the influence of commercials”.

Section III In this part the respondents were queried to identify
in an open-ended question the sensory factors they pay attention to
while shopping for fruits and vegetables, fruits/vegetable juices and
drinks, meat and meat products, milk and milk products, bread and
confectionery.

Section IV focused on meal preparation and eating out of home,
questions regarding the independent preparation of meals
(without assistance, assisted by sighted individuals, assisted by
other blind individuals, with assistance of sighted and blind in-
dividuals), the time necessary for dinner preparation (less than
30 min, 30 mine1 h, 1e2 h, more than 2 h), difficulties in prepa-
ration, the places of eating out of home and factors enabling meal
choice in a restaurant/canteen were used in the questionnaire. In a
question designed to identify the problems faced during prepara-
tion of meals, respondents in multiple choice question could
choose among seven activities (peeling vegetables, frying, cooking
e.g. soups, slicing e.g. bread, baking, preparing sandwiches and
washing fruits, vegetables). For the places of eating out of home
Table 1
Socio-demographic characteristic of the respondents (n ¼ 250).

Characteristics

Gender Women
Men

Age group 16-24 years
25-34 years
35-44 years
45-54 years
55-64 years
Above 65 years

Education Primary school
Lower secondary school
Vocational education
Secondary
University graduate

Place of residence Rural areas
Cities below 50 thousand inhabitants
Cities from 50 up to 200 thousand inhabitan
Cities above 200 thousand inhabitants

Income situation Low
Moderate
High
Very high

Marital status Single
Married
Living with a partner
Widow

Vision impairment Blind
Have sense of light
See very little and were unable to recognise
read information, even under favorable light
See very little but could read information wr
recognise the details on packaging under con
they chose from the options “with family and friends”, “in a
restaurant”, “in a canteen” and “in a snack bar”. Regarding factors
enabling meal choice in a restaurant/canteen it was possible to
select a few items: “menu in Braille”, “helpfulness of the staff”,
“possibility of entering with a guide dog” and “others”.

Section V. To determine solutions to facilitate meal preparation,
an open-ended question was applied. The respondents had to
specify what type of equipment could support them when pre-
paring meals.

Finally, respondents were asked about their socioeconomic
characteristics, including gender, age, education, place of residence,
income, marital status and degree of visual impairment.

2.3. Data collection

Participants were recruited through the National Association of
the Blind (NAB) and by word of mouth. A link to the questionnaire
was (1) sent to all sixteen districts of the NAB in Poland, (2) placed
in the newspaper “Pochodnia”, a social magazine (bimonthly,
published by the NAB), which is regularly sent to blind and partially
sighted people and their families electronically, and (3) sent by the
library staff of the Collections Department of the Main Library for
the Blind of Labour and Social Security to people with impaired
vision with a request for them to complete the survey. In addition,
an invitation to take part in the research was sent to participants by
a blind person working at the Faculty of Human Nutrition and
Consumer Sciences at the Warsaw University of Life Sciences.

2.4. Data analysis

The web-based questionnaire was filled in by visually impaired
people using a computer with screen reader software (a specially-
installed program reader that includes a voice synthesizer). To
facilitate the data collection process, the questionnaire was also
n %

153 61.2
97 38.8
30 12.0
78 31.2
55 22.0
45 18.0
27 10.8
15 6.0
3 1,2
3 1.2
46 18.4
126 50.4
72 28.8
73 29.2
14 5.6

ts 70 28.0
93 37.2
32 12.8
192 76.8
23 9.2
3 1.2
96 38.4
110 44.0
26 10.4
18 7.2
104 41.6
57 22.8

the details on packaging or
ing conditions

38 15.2

itten in a large font and
ditions of favorable lighting

51 20.4
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provided to the respondents in a printed version. In such cases, a
trained interviewer conducted face-to-face interviews with the
blind people. The data was collected from June to October 2014.

In the present paper, a sub-set of the results on the food shop-
ping behaviour, meal preparation and consumption patterns,
including eating out activities, is reported with a particular focus on
the (possible) differences between blind respondents vs. thosewith
partial light perception. The data was coded and analysed using the
IBM SPSS Statistics ver. 23.0 PL statistical software. The Pearson chi-
square test was performed to test for the possible differences be-
tween persons with various levels of visual impairments. The re-
sults are presented in tables, and include the range of vision of the
visually impaired people only if there is a statistically significant
difference in this characteristic within the analysed groups.

3. Results

3.1. Factors facilitating food shopping by visually impaired people

When entering into the world of a visually impaired person, one
should be aware of certain obstacles they will face while shopping
alone in a public place, particularly where the support from shop
assistants is limited. It often occurs that visually impaired people
have to wait a long time for help from store employees; therefore,
shopping can become a time-consuming and an irritating
experience.

In the current study, 71.6% of the respondents declared that they
shopped alone, while 66% out of them indicated that they were
supported by a family member. Nearly 1/4 of the participants re-
ported that they shopped with a friend or with a helper. Only a
small number of respondents declared that they asked for help
from the sales staff and friends who purchased food for them ac-
cording to a shopping list prepared in advance (Table 2).

Taking into account the ranges of vision of the respondents, the
majority of the blind people (group 1) did their food shopping alone
or with a family member. Most people with some visual sense of
light (group 2) confirmed that they purchased food with a family
member and sometimes alone. Almost the same number of re-
spondents from the third group claimed that they shopped alone or
supported by family member, friend or a helper. In the fourth group
majority of respondents declared to acquire food alone like in group
1 but supported by a friend and a helper while purchasing food
(Table 2).

Visually impaired people can face many obstacles in the
marketplace that influence their choice of retail outlets. The ma-
jority of the respondents performed their shopping in supermar-
kets while almost 1/3 shopped for food in local groceries (Table 3).

Interestingly, local groceries were the most popular venue
among the blind respondents (group 1) and the respondents who
see very little and are unable to read the information on the
packaging (group 3). Short distribution channels, like farmers’
markets, were less popular among visually impaired consumers
and only 10% of the respondents reported shopping there. This
study found that people with impaired vision did tend to favour
shopping for food via the Internet. Almost 1/3 of the blind re-
spondents said that they buy food online, while 28.9% of those who
see very little and cannot read information, even under favorable
lighting conditions, shopped on the Internet. A similar share of
Internet shoppers was observed in the group of respondents who
see poorly but still can read information with a large font (group 4)
(Table 3).

Visually impaired consumers typically rely on the aid of store
employees to accomplish certain tasks. The helpfulness of the shop
staff was the most frequently mentioned condition in facilitating
shopping in visually impaired persons followed by product
labelling in Braille (Fig. 1). Label readers were considered useful by
almost 2/3 of the respondents in promoting informed shopping
choices; while more than half of the visually impaired respondents
indicated that they would welcome larger font sizes. To make food
shopping more accessible, store operators should also avoid
changing the place of products on the shelves. Access to Internet
shopping was also regarded as a way to gain independence while
shopping. Label-related means like scanners and higher contrast of
text and background were considered as less important.

3.2. Factors affecting food choices of visually impaired people

Nearly all of the respondents (92.7%) considered price to be the
most frequent factor guiding their food choices. Brand was indi-
cated by 64.8% of the visually impaired people as factor they pay
attention to while shopping. 58.7% of the respondents indicated
sensory properties such as taste and flavour as drivers of their
buying decisions. Nutritional value was considered by 36.4% of
visually impaired people as a factor in their food choices, while
19.4% out of them paid attention to package size.

Our study revealed that more than half of the respondents had
bought the same brands for several years (Fig. 2). If their prefer-
ences change with respect to choice of brand, this is mainly due to
the recommendations of family and friends. External sources of
information about food such as commercials were the least rele-
vant drivers of brand changes.

Nearly all of the respondents would be interested in having
information in Braille about the product names (98.4%), the price
(91.2%) and the expiry date (89.2%). 76% out of themwould also like
information about the storage conditions to be included.

3.3. Role of sensory aspects in the food shopping decisions by
visually impaired people

The results showed that the respondents referred to multifac-
eted quality attributes including sensory and non - sensory cues in
food buying decisions.

A plurality of respondents regarded freshness as the key attri-
bute that they paid attention to in food products (Table 4). In the
case of fruit and vegetables, hardness was the most frequently
mentioned sensory attribute affecting the purchasing decisions.
Regardless of their range of vision, the respondents pointed to this
as an essential factor influencing their choices. Equally important
for them was the perception of sweetness and subsequently
freshness, an appropriate firmness, taste/flavour and a lack of de-
fects/blemishes. About one quarter of the respondents pointed to
appearance as a cue that affected their purchases of fruit and
vegetables - nonetheless, it is fairly surprising that this feature was
mentioned by as many as 26% of the blind people (group 1) and
21.1% of the respondents who have only a sense of light (group 2). In
the case of people who had lost sight later in life, this may result
from their sensory memory. With respect to the people who have
had a vision dysfunction since birth, this feature may be associated
with images created in the brain under the influence of other
people's descriptions. Very few of the respondents indicated colour
as a cue influencing their food shopping decisions concerning fruit
and vegetables.

With respect to fruit/vegetable juices and drinks, 85.2% of con-
sumers reported taste/flavour as a feature affecting shopping and
81.3% of them noted odour when buying these products (Table 4).
They also paid close attention to the addition of sugar and additives
(e.g. preservatives), which are factors that can be attributed to a
non-sensory dimension.

For meat andmeat products, freshness was indicated by visually
impaired people as the most frequently sensory cue in their food



Table 2
How visually impaired people do shopping according to range of vision (responses, %).

I am a person
completely blind
(1 group)

I have only a
sense of light
(2 group)

I see very little: I
cannot read
information, even
under favorable
lighting (3 group)

I see poorly: I read
information with
large fonts under
favorable lighting
(4 group)

Total

n % n % n % n % n %

Alone 88 84.6 29 50.9 20 52.6 42 82.4 179 71.6
With family 67 64.4 53 93.0 19 50.0 26 51.0 165 66.0
With a friend 19 18.3 2 3.5 19 50.0 20 39.2 60 24.0
With a helper 8 7.7 15 26.3 22 57.9 17 33.3 62 24.8
Family/friends

do shopping
5 4.8 10 17.5 e e e e 15 6.0

With support from
shop assistants'

5 4.8 5 8.8 3 7.9 8 15.7 21 8.4

Chi square ¼ 159.343, df ¼ 18, p ¼ 0.000; multiple-choice question.

Table 3
Frequency distribution for the places where visually impaired people do shopping according to range of vision.

I am a person
completely blind
(1 group)

I have only a
sense of light
(2 group)

I see very little: I
cannot read
information, even
under favorable
lighting (3 group)

I see poorly: I read
information with
large fonts under
favorable lighting
(4 group)

Total

n % n % n % n % n %

Local shop/grocery 49 47.1 8 14.0 12 31.6 5 9.8 74 29.6
Supermarket 85 81.7 53 93.0 24 63.2 49 96.1 211 84.4
Market (Bazaar) 9 8.7 3 5.3 10 26.3 3 5.9 25 10.0
Internet 34 32.7 9 15.8 11 28.9 13 25.5 67 26.8

Chi square ¼ 72.986, df ¼ 12, p ¼ 0.000; multiple-choice question.

2.0

5.0

8.0

15.2

55.6

64.4

72.0

84.0

99.2

0 20 40 60 80 100

Hgher contrast on the labels

Scanners

Access to food shopping via the
Internet

Good lighting

Larger font on the label

Permanent place of the products on the
shelves

Readers of labels

Product labeling in Braille

Helpfulness of the sale staff

Share of answers 

Fig. 1. Factors enabling visually impaired people food shopping (%). Open-ended question.
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shopping decisions. 81.9% of respondents considered the fat level as
meaningful in meat and in their choices of meat products. This
factor was particularly important for the respondents who had only
a sense of light (group 2) or were completely blind (group 1). The
respondents also pointed to non-sensory factors like the presence
of additives and the level of salt, while the taste/flavour was
regarded as a sensory quality cue by less than one fifth of the
visually impaired people (Table 4). The small share of the responses
indicating taste/flavour as a meaningful attribute in evaluating
meat and meat products.
Considering dairy products, attributes such as freshness, con-
sistency and taste/flavour were frequently indicated in quality
evaluation. The sequence of these attributes was the same
regardless of the range of vision of the respondents (Table 4).

The freshness and the crunchiness of the bread crust were
regarded as the most important sensory attributes for bread and
confectionery. Considering the range of vision of the respondents,
the significance of these features differed substantially. The ma-
jority of poorly sighted people (group 4) indicated freshness, while
the completely blind respondents (group 1) paid special attention



56%
28%

9%
7%

Brand products the 
same for years

Change according to 
friends/family's 
recommendations

Change according to 
shop assistants' 
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Change under 
influence of 
commercials

Fig. 2. Product selection by visually impaired people.
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to the crunchiness of the bread's crust. The taste and flavour was
important for 78.8% of the respondents, and they were also con-
cerned with non-sensory factors in bread and confectionary like
sugar level and additives (Table 4).
Table 4
Frequency distribution for sensory and non - sensory factors important in shopping dec

Factors I am a person
completely blind
(1 group)

I have only a
sense of light
(2 group)

n % n %

Fruits and vegetables
Hardness 90 86.5 49 86.0
Sweetness 82 78.8 51 89.5
Freshness 82 78.8 46 80.7
Firmness 79 76.0 42 73.7
Taste/Flavour 78 75.0 40 70.2
Lack of defects 71 68.3 43 75.4
Appearance 27 26.0 12 21.1
Colour 2 1.9 0 0.0
Fruit/vegetable

juices and drinks
Taste/Flavour 89 85.6 49 86.0
Odour 78 76.5 48 84.2
Sugar addition 77 75.5 45 78.9
Additives 41 40.2 25 43.9
Consistency 3 2.9 3 5.3
Meat and meat

productsa

Freshness 92 88.5 49 87.5
Fat level 89 85.6 50 89.3
Odour 61 58.7 34 60.7
Additives 39 37.5 23 41.1
Salty level 25 24.0 6 10.7
Taste/Flavour 25 24.0 4 7.1
Milk and milk

products
Freshness 95 91.3 52 91.2
Consistency 82 78.8 40 70.2
Taste/Flavour 67 64.4 32 56.1
Fat level 43 41.3 23 40.4
Additives 13 12.5 6 10.5
Bread and

confectioneryb

Freshness 87 83.7 48 84.2
Crunchiness of the

bread crust
95 91.3 47 82.5

Taste/Flavour 83 79.8 49 86.0
Sugar level 84 80.8 48 84.2
Additives 51 49.0 16 28.1

a Chi square ¼ 43.134, df ¼ 18, p ¼ 0.001.
b Chi square ¼ 78.504, df ¼ 15, p ¼ 0.000; open-ended questions.
3.4. Meal preparation and eating outside of the home

Meal preparation poses many challenges for visually impaired
people. Nonetheless, 49.6% of the respondents declared that they
prepared their meals themselves and unattended. It was noted that
11.2% of the consumers were assisted by sighted individuals while
preparing meals, 7.2% out of them received help from other blind
individuals with some cooking activities and 32% prepare their
meals assisted by sighted and blind individuals. Dinner preparation
usually takes the respondents from 30 min up to 2 h (73%), but 23%
of the respondents spend more than 2 h on cooking dinner.

The visually impaired people were asked, in a multiple-choice
question, to indicate which activities related to food preparation
they perceived as difficult. The majority of the respondents found
peeling vegetables (82.1%) and frying foods (72%) to be a problem
during preparation of meals. Cooking and slicing were perceived as
a difficult task by 50% and 42.3% respondents, respectively; while
baking was regarded as a challenge by only 10.1% of the visually
impaired people. Activities such as preparing sandwiches and
washing fruits or vegetables was found to be not difficult.

People with impaired vision experience many functionality
isions of various products according to the range of vision.

I see very little: I
cannot read
information, even
under favorable
lighting (3 group)

I see poorly: I read
information with
large fonts under
favorable lighting
(4 group)

Total

n % n % n %

28 73.7 46 90.2 213 85.2
28 73.7 42 82.4 203 81.2
27 71.1 45 88.2 200 80.0
29 76.3 38 74.5 188 75.2
24 63.2 36 70.6 178 71.2
26 68.4 33 64.7 173 69.2
11 28.9 10 19.6 60 24.0
2 5.3 1 2.0 5 2.0

30 78.9 44 86.3 213 85.2
29 80.6 45 88.2 200 81.3
25 69.4 31 60.8 178 72.4
16 44.4 21 41.2 103 41.9
2 5.6 0 0.0 8 3.3

36 94.7 46 90.2 223 89.6
30 78.9 35 68.6 204 81.9
22 57.9 36 70.6 153 61.4
13 34.2 23 45.1 98 39.4
10 26.3 8 15.7 49 19.7
14 36.8 2 3.9 45 18.1

36 94.7 47 92.2 230 92.0
27 71.1 36 70.6 185 74.0
25 65.8 31 60.8 155 62.0
13 34.2 19 37.3 98 39.2
6 15.8 3 5.9 28 11.2

32 84.2 51 100.0 218 87.2
32 84.2 29 56.9 204 81.6

31 81.6 34 66.7 197 78.8
23 60.5 24 47.1 179 71.6
20 52.6 18 35.3 105 42.0



Table 5
Frequency distribution for household equipment enabling efficient preparation of
meals.

n %

Equipment with voice editor 223 89.2
Devices informing about the cooking process 203 81.2
Sensors supporting pouring fluids 183 73.2
Electric vegetable peelers 178 71.2
Larger font on devices 84 33.6
Thermal steamers with sound 27 10.8
Egg separator 26 10.4
Double sided frying pan 3 1.2

Open-ended question.
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obstacles when preparing food. Therefore 57.6% of them declared
buying, mainly ready-to-eat products such as sliced bread, rolls,
cheeses and meat products, which they use to prepare breakfast
and dinner. However, the results of this study also show that,
despite the difficulties visually impaired people face when pre-
paring meals, they rarely (only 14% of the respondents) buy ready-
to-heat dishes, or frozen fruits and vegetables. 28.4% of consumers
indicated buying fresh products that they cook from scratch.

In order to identify what types of equipment could support
visually impaired and blind people when cooking, they were asked
to provide descriptions of such devices. The results showed that
electronic devices were the most welcome type of equipment to
support shopping and meal preparation (Table 5). The majority of
the respondents were in favour of equipment with a voice editor,
devices informing them about the cooking process, sensors that
supported the pouring of fluids and devices for peeling vegetables.
Fewer respondents also regarded tools that would help them to
separate eggs and double-sided frying pans as useful. Despite the
development of new and innovative devices, some improvements
to existing products, like larger fonts or devices with sound, would
also be of a great help.

Eating outside of the home has both a practical and a symbolic
significance. More than half (51.1%) of the respondents declared
eating out while visiting family and friends, while 26.7% said that
they go to snack bars and 19.1% claimed to eat in restaurants. The
least popular among visually impaired were canteens (3.1%). The
helpfulness of the staff (51.1%) was the key factor in making blind
and consumers with impaired vision comfortable when eating out.
The availability of menus in Braille would also be of a great help, as
was reported by 26.7% of them. Additionally, the possibility of
entering a restaurant or canteen with a guide dog was noted by
19.1% of respondents.

4. Discussion

To date, there has been limited research into the food related
lifestyle of blind and visually impaired consumers, their choices of
food products, as well as their sensory experiences and the meal
preparation habits. The absence of data about the barriers to food
shopping and meal preparation for blind and visually impaired
people means that professionals are limited in their ability to
provide effective support and advocacy in nutrition-related areas.
This study is the first in which the experiences of food and eating
areas are described from the perspective of blind and visually
impaired Poles.

4.1. Food shopping behaviour of visually impaired people
(constraints and opportunities)

Shopping is an involving task with significance for the lives of
consumers, since it both reflects and influences the consumers'
identities (Compeau, Monroe, Grewal, & Reynolds, 2016). Childers
and Kaufman-Scarborough (2009) found that people with disabil-
ities have the same basic goals as any other shoppers.

According to research by Kulyukin and Kutiyanawala (2010),
many blind and visually impaired people do not shop indepen-
dently, and rely on friends, relatives, volunteers and store em-
ployees. In other studies, it was confirmed that visually impaired
people prefer to do shopping with a sighted person (Bilyk et al.,
2009; Nicholson, Kulyukin, & Coster, 2009). The reasons for this
arise from a number of problems associated with shopping, such as
difficulties in finding products on the shelves and evaluating
quality attributes. This finding may also be due to the fact that they
want to be able to do shopping like “normal” people (Baker, 2006;
Bruce, Harrow, & Obolenskaya, 2007). Our study revealed that
assistance of the staff can be crucial to support food shopping de-
cisions by blind and visually impaired consumers, particularly
when it comes to evaluating certain inaccessible intrinsic and
extrinsic product attributes. Another important aspect is the in-
formation provision and product labelling in Braille that was the
second most frequently mentioned way of supporting independent
food shopping, which is also in line with the earlier findings of
Baker (2006). Themajority of the visually impaired wouldwelcome
the inclusion of the product name, price and expiry date in Braille.
Despite the fact that providing information in Braille was most
frequently indicated as an important factor, it is not always acces-
sible for people with low vision where the share of Braille users is
estimated to be only 10% (Koenig, 2015). Therefore, blind and
visually impaired consumers found electronic readers of labels to
be a useful device for accessing information on food products.

As reported by Yu, Tullio-Pow, and Akhtar (2015), shoppers with
low vision can miss or misunderstand various messaging on a
product label (due to labels of varying sizes, small fonts, limited
colour contrast between the text and background, and the location
of the label/tag). Consequently, this can determine their buying
behaviour or affect how a product is used and consumed. In the
present study, more than half of the visually impaired respondents
indicated that they would welcome larger fonts on products, but
store operators should also help to make shopping more accessible
and convenient by avoiding changing the places of products on the
shelves. High-contrast signs or large printed handouts can be
helpful for people with limited vision, and a permanent place on
the shelf can help blind and visually impaired consumers to locate
items within the store and to gain independence.

Unlike sighted Polish consumers (Ozimek& _Zakowska-Biemans,
2011), visually impaired people showed a preference for super-
markets and they bought food less frequently in a local grocery
shop (without self service). However, local groceries were the most
frequently indicated among blind respondents and people who see
very little and are unable to read the information on packaging.
Visually impaired people rarely use short supply chains like farmers
markets that are of growing importance as providers of local and
fresh food at affordable prices. Supermarkets are better designed to
serve the needs of the visually impaired in terms of accessibility
and store arrangement but the absence of sales staff to assist is a
disadvantage.

4.2. Sensory and non-sensory cues in the food choices of visually
impaired people

The food choices of consumers involve a complex interaction
between the sensory properties of the food itself, personal factors
and environmental, cultural and contextual influences (Furst et al.,
1996). Health factors, sensory appeal, and price are typically rated
as the most important motives for food choices by fully sighted
consumers (Lindeman & V€a€an€anen, 2000; Steptoe, Pollard, &
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Wardle,1995). There are a number of factors that constrain the food
choices of the visually impaired, and make them dependent on
support from others in evaluating the sensory (e.g. appearance,
colour, marbling or visible consistency) and the non-sensory at-
tributes (e.g. dates, brands, prices and storage conditions) involved
in their purchasing decisions.

Our results showed that visually impaired people, unlike sighted
individuals, considered price and brand as the main drivers of their
food purchasing decisions, whereas sensory aspects like taste and
flavour werementioned less frequently. Moreover, in this study, the
people with impaired vision declared that they generally had pur-
chased products of the same brand for several years, and that they
did not enjoy a comprehensive range of food products. This may be
due to many obstacles they face when it comes to evaluation of
external quality cues and feelings of discomfort associated with
asking others for assistance. Apparent loyalty to a brand is forced
upon visually impaired persons by a lack of satisfactory access to
information about new products and brands.

It is known from the literature that various visual attributes and
taste/flavour are essential cues for food choice decisions, product
acceptance and food intake by fully sighted consumers (Heenan
et al., 2008; Wansink, Shimizu, Cardello, & Wright, 2012). People
use visual information to form expectations about the flavour they
will experience when consuming a specific food (Doets & Kremer,
2016). Generally in the present study, the respondents pointed to
such features as freshness, taste/flavour and consistency as
affecting their choice, but the importance of these attributes was
product related.

For instance, in the case of meat and meat products, the
impaired vision consumers mentioned freshness, fat content and
odour as primary sensory cues. Many studies confirm that features
related to visual appearance (e.g. colour, fat content and marbling)
are associated with sighted consumers’ expectations of the quality
of the meat, and influence their choices at the point of purchase
(Gracia & de Magistris, 2013; Banovi�c, Grunert, Barreira & Fontes,
2009; Verbeke et al., 2005). The information needs of impaired
vision consumers on the sensory attributes of meat do not differ
from those of sighted consumers, but they faced difficulties in
developing quality expectations based on intrinsic and extrinsic
cues that might have implications for their overall satisfaction and
eating experiences.

According to the authors of the present paper, the differences
between fully sighted and blind consumers might be related to
their possible perception of some features (e.g. freshness of fruits/
vegetables, bread/confectionery products and other attributes of
non-packed products). People with visual impairment are lacking
the ability to experience various cues of products that might affect
their food choice and product acceptance, but the degree of visual
impairment does not have profound influence on the behaviour in
the area of food shopping and meal preparation.

4.3. Perception of cooking and dining out experiences of visually
impaired people

People with visual impairment are lacking the ability to expe-
rience the visual attractiveness of meals that might affect their
eating behaviour. According to Hurling and Shepherd (2003), the
appearance of a meal generates expectations that are associated
with the qualities of taste, flavour and the palatability of the food,
and these expectations may finally affect the food's acceptance and
consumption (Zellner, Lankford, Ambrose, & Locher, 2010).

Meal preparation, and particularly cooking from scratch poses
many challenges for visually impaired people as revealed in the
current study. Bilyk et al. (2009) found that visually impaired face
difficulties with accessing recipes, organising and locating items in
the kitchen, detecting food that has gone bad, chopping food,
measuring small amount of liquids, setting dials, dealing with hot
elements, cooking more than one thing at a time, frying and
browning foods. Therefore, extra time is associated with cooking
when one is blind. As a result, some visually impaired people tend
to become adverse to cooking as it is a time consuming and frus-
trating experience. Although meal preparation is a difficult task to
perform for visually impaired people, almost half of our re-
spondents declared that they prepare their meals themselves un-
aided. Cooking from scratch was an important aspect for the
visually impaired despite the obstacles they face in evaluating the
sensory attributes of fresh products and preparing meals. The
majority of the respondents found peeling vegetables and frying
foods as the main obstacles in their meal preparation that is also
reflected in the proposed solutions to facilitate meal preparation.

Another important area of the food domain is eating outside of
the home, which was an activity reported by more than half of the
respondents. Visually impaired people face various obstacles
related to eating out, like inaccessible menu formats, servers who
are unwilling to read the full range of menu items, difficulties with
bringing guide dogs into restaurants, and discomfort with having to
use one's hands to eat and anxiety aboutmaking amess (Bilyk et al.,
2009). Nevertheless, eating out is a primary social event among
blind people, as was reported by Bilyk et al. (2009). Going out
contributes to their functional independence and sense of satis-
faction with life. To derive the most from eating out, blind and
visually impaired consumers need some form of social support. The
helpfulness of the staff is a key driver in this regard, and probably is
also the main obstacle when dining out. There are several solutions
that would better facilitate eating out by blind and visually
impaired consumers, like having a volunteer read a printed menu
or having the menu available in Braille. Another option is menus
that are available on the Internet, which can be verified before
going out.

4.4. Practical implications: outlook for the future

The results of the current study hold some practical implications
for food producers, retailers and restaurateurs. By gaining a deeper
understanding of the food shopping, meal preparation and dining
out behaviours of the group of consumers with visual impairments,
they may be empowered to better serve this group. The results of
the survey indicate that for visually impaired persons, electronic
devices are the most welcome type of equipment to support both
shopping and meal preparation.

Taking into account the unique needs of visually impaired
people, various strategies can be suggested to help them in their
daily functioning and shopping activities, such as training the sales
staff in customer relations, making arrangements for visually
impaired consumers, developing special systems of navigation,
which will provide sufficient information to the blind user (e.g. text
information). Many of these technologies are still in the research
phase at present (Sahingoz, 2012; Domingo, 2012; Hakobyan,
Lumsden, O'Sullivan, & Bartlett, 2013; Duarte, Cecılio, Sả Silva &
Furtado, 2014), but the results of the current study and of those
conducted by other authors reveal how important it is to provide
solutions that will enable blind and visually impaired people to
have a sense of independence when they are shopping.

In addition, Internet shopping is an area of growing importance
among the visually impaired, and they perceive the access to
shopping online as one of the factors that would enable them to
perform their food shopping without assistance. Therefore, the
development of online grocery shops for disabled consumers seems
to be a very promising avenue to improve their overall satisfaction
resulting from independent food shopping.
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5. Conclusions

Retailers and restaurateurs could improve the access to both
products and services to meet the demands of visually impaired
consumers through a better understanding of the needs of this
group in terms of customer service, their shopping, dining experi-
ence and accessible labelling.

To support healthy food choices and to create positive eating
experience of visually impaired consumers, it is essential to invest
in staff training and development of innovative solution to
communicate sensory and non-sensory attributes. These findings
may also be used to design various solutions for visually impaired
people, which might help them in their everyday food related de-
cisions and meal preparation.

The study has also some limitations related to the size of the
sample and lack of control group comprised of sighted individuals.
The inclusion of a control group would be an asset if such studies
are aimed to explore more deeply the nutrition and nutritional
status of the visually impaired.

Acknowledgements

This research was conducted in close cooperation with the Na-
tional Association of the Blind in Poland, and with the kind support
of Hanna Wysocka. The authors would like to express a special
thank you to Hanna for the inspiration to carry out this research,
and for her helpful comments with regard to the questionnaire.
Hanna is losing her vision slowly due to a disease. She is a repre-
sentative of the Dean for the dissemination of nutritional knowl-
edge at the Faculty of Human Nutrition and Consumer Sciences.

References

Ares, G., De Saldamando, L., Gim�enez, A., & Deliza, R. (2015). Food and wellbeing.
Towards a consumer-based approach. Appetite, 74(1), 61e69.

Baker, S. M. (2006). Consumer normalcy: Understanding the value of shopping
through narratives of consumers with visual impairments. Journal of Retailing,
82(1), 37e50.

Baker, S. M., Stephens, D. L., & Hill, R. P. (2002). How can retailers enhance acces-
sibility: Giving consumers with visual impairments a voice in the marketplace.
Journal of Retailing and Consumer Services, 9, 227e239.

Banovi�c, M., Grunert, K. G., Barreira, M. M., & Fontes, M. A. (2009). Beef quality
perception at the point of purchase: A study from Portugal. Food Quality and
Preference, 20(4), 335e342.

Bilyk, M. C., Sontrop, J. M., Chapman, G. E., Barr, S. I., & Mamer, L. (2009). Food
experiences and eating patterns of visually impaired and blind people. Cana-
dian Journal of Dietetic Practice and Research, 70, 13e18.

Bruce, I., Harrow, J., & Obolenskaya, P. (2007). Blind and partially sighted people's
perceptions of their inclusion by family and friends. The British Journal of Visual
Impairment, 25, 68e85.

Childers, T. L., & Kaufman-Scarborough, C. (2009). Expanding opportunities for
online shoppers with disabilities. Journal of Business Research, 62, 572e578.

Compeau, L. D., Monroe, K. B., Grewal, D., & Reynolds, K. (2016). Expressing and
defining self and relationships through everyday shopping experiences. Journal
of Business Research, 69(3), 1035e1042.

Dias de Faria, M., da Silva, J. F., & Ferreira, J. B. (2012). The visually impaired and
consumption in restaurants. International Journal of Contemporary Hospitality
Management, 24(5), 721e734.
Doets, E. L., & Kremer, S. (2016). The silver sensory experience - a review of senior
consumers' food perception, liking and intake. Food Quality and Preference,
48(Part B), 316e332.

Domingo, M. C. (2012). An overview of the Internet of things for people with dis-
abilities. Journal of Network and Computer Applications, 35, 584e596.

Duarte, K., Cecılio, J., Sả Silva, J., & Furtado, P. (2014). Information and assisted
navigation system for blind people. In Proceedings of the 8th international con-
ference on sensing technology, Liverpool UK, Sep., 2-4 (pp. 470e473).

Edwards, J. S. A., Hartwell, H. J., & Brown, L. (2013). The relationship between
emotions, food consumption and meal acceptability when eating out of the
home. Food Quality and Preference, 30, 22e32.

Furst, T., Connors, M., Bisogni, C. A., Sobal, J., & Falk, L. W. (1996). Food choice: A
conceptual codel of the process. Appetite, 26(3), 247e265.

Gracia, A., & de-Magistris, T. (2013). Preferences for lamb meat: A choice experi-
ment for Spanish consumers. Meat Science, 95(2), 396e402.

GUS. (2009). Stan zdrowia ludno�sci Polski w.
Hakobyan, L., Lumsden, J., O'Sullivan, D., & Bartlett, H. (2013). Mobile assistive

technologies for the visually impaired. Survey of Ophthalmology, 58, 513e528.
Heenan, S. P., Dufour, J.-P., Hamid, N., Harvey, W., & Delahunty, C. M. (2008). The

sensory quality of fresh bread: Descriptive attributes and consumer percep-
tions. Food Research International, 41(10), 989e997.

Hurling, R., & Shepherd, R. (2003). Eating with your eyes: Effect of appearance on
expectations of liking. Appetite, 41(2), 161e174.

Koenig, A. (2015). Oczami niewidomego, cz.2.Co do kosza: Czarnodruk, pismo Braille'a,
PJM czy internet i sie�c? (Vol. 2/4) (Accessed November 2015) http://wiadomosci.
ox.pl/wiadomosc,31166,oczami-niewidomego,-cz.2.html.

Kulyukin, V., & Kutiyanawala, A. (2010). Accessible shopping systems for blind and
visually impaired individuals: Design requirements and the state of the art. The
Open Rehabilitation Journal, 3, 158e168.

Lamoureux, E. L., Hassell, J. B., & Keeffe, J. E. (2004). The determinants of partici-
pation in activities of daily living in people with impaired vision. American
Journal of Ophthalmology, 137(2), 265e270.

Lindeman, M., & V€a€an€anen, M. (2000). Measurement of ethical food choice motives.
Appetite, 34(1), 55e59.

Merabet, L. B., & Pascual-Leone, A. (2010). Neural reorganization following sensory
loss: The opportunity of change. Nature Reviews Neuroscience, 11(1), 44e52.

Nicholson, J., Kulyukin, V., & Coster, D. (2009). ShopTalk: Independent blind shop-
ping through verbal route directions and barcode scans. The Open Rehabilitation
Journal, 2, 11e23.

Ozimek, I., & _Zakowska-Biemans, S. (2011). Determinants of Polish consumers food
choices and their implication for the national food industry. British Food Journal,
113(1), 138e154.

Sahingoz, S. A. (2012). Visually impaired consumers and food shopping. British
Journal of Humanities and Social Sciences, 7(1), 63e74.

Spinelii, S., Masi, C., Zoboli, G. P., Prescott, J., & Monteleone, E. (2015). Emotional
responses to branded and unbranded foods. Food Quality and Preference, 42,
1e11.

Steptoe, A., Pollard, T. M., & Wardle, J. (1995). Development of a measure of the
motives underlying the selection of food. The food choice questionnaire.
Appetite, 25(3), 267e284.

Vad Andersen, B., & Hyldig, G. (2015). Food satisfaction: Integrating feelings before,
during and after food intake. Food Quality and Preference, 3, 126e134.

V�agi, Z., De�e, K., Lelovics, Z., & Lakatos, �E. (2012). Nutritional status of blind and
visually impaired patients. Gastroenterolgie, 50eA82.

Verbeke, W., De Smet, S., Vackier, I., Van Oeckel, M. J., Warnants, N., & Van
Kenhove, P. (2005). Role of intrinsic search cues in the formation of consumer
preferences and choice for pork chops. Meat Science, 69(2), 343e354.

Wadhera, D., & Capaldi-Phillips, E. D. (2014). A review of visual cues associated with
food on food acceptance and consumption. Eating Behaviors, 15, 132e143.

Wansink, B., Shimizu, M., Cardello, A. V., & Wright, A. O. (2012). Dining in the dark:
How uncertainty influences food acceptance in the absence of light. Food
Quality and Preference, 24, 209e212.

Yu, H., Tullio-Pow, S., & Akhtar, A. (2015). Retail design and the visually impaired: A
needs assessment. Journal of Retailing and Consumer Services, 24, 121e129.

Zellner, D. A., Lankford, M., Ambrose, L., & Locher, P. (2010). Art on the plate: Effect
of balance and color on attractiveness of, willingness to try and liking for food.
Food Quality and Preference, 21, 575e578.

http://refhub.elsevier.com/S0195-6663(17)30197-6/sref1
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref1
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref1
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref1
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref2
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref2
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref2
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref2
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref3
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref3
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref3
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref3
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref4
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref4
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref4
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref4
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref4
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref5
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref5
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref5
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref5
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref6
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref6
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref6
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref6
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref7
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref7
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref7
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref8
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref8
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref8
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref8
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref9
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref9
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref9
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref9
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref10
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref10
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref10
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref10
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref11
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref11
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref11
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref12
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref12
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref12
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref12
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref12
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref13
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref13
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref13
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref13
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref14
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref14
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref14
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref15
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref15
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref15
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref16
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref16
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref17
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref17
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref17
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref18
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref18
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref18
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref18
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref19
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref19
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref19
http://wiadomosci.ox.pl/wiadomosc,31166,oczami-niewidomego,-cz.2.html
http://wiadomosci.ox.pl/wiadomosc,31166,oczami-niewidomego,-cz.2.html
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref21
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref21
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref21
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref21
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref22
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref22
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref22
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref22
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref23
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref23
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref23
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref23
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref23
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref24
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref24
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref24
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref25
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref25
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref25
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref25
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref26
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref26
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref26
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref26
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref26
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref27
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref27
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref27
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref28
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref28
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref28
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref28
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref29
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref29
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref29
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref29
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref30
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref30
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref30
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref31
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref31
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref31
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref31
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref31
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref31
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref32
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref32
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref32
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref32
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref33
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref33
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref33
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref34
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref34
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref34
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref34
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref35
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref35
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref35
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref36
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref36
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref36
http://refhub.elsevier.com/S0195-6663(17)30197-6/sref36

	Food shopping, sensory determinants of food choice and meal preparation by visually impaired people. Obstacles and expectat ...
	1. Introduction
	2. Methods
	2.1. Participants
	2.2. Structure of the questionnaire
	2.3. Data collection
	2.4. Data analysis

	3. Results
	3.1. Factors facilitating food shopping by visually impaired people
	3.2. Factors affecting food choices of visually impaired people
	3.3. Role of sensory aspects in the food shopping decisions by visually impaired people
	3.4. Meal preparation and eating outside of the home

	4. Discussion
	4.1. Food shopping behaviour of visually impaired people (constraints and opportunities)
	4.2. Sensory and non-sensory cues in the food choices of visually impaired people
	4.3. Perception of cooking and dining out experiences of visually impaired people
	4.4. Practical implications: outlook for the future

	5. Conclusions
	Acknowledgements
	References


